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(54) ALARM DEVICE

(57) The present invention proposes an alarm device
suitable for wall mounting, comprising: a support plate
(21); at least three light-emitting units (23), which are
disposed on the support plate (21) and are arranged
spaced apart from one another along a substantially sem-
icircular arc; at least one reflection cup (25) capable of
being fixed to the support plate (21), each reflection cup
being adapted to accommodate at least one of the

light-emitting units (23), the reflection cup(s) (25) sub-
stantially extending or being arranged in the shape of a
semicircular ring, an inner surface of the reflection cup
being a reflective surface and being constructed to reflect
light emitted by the light-emitting unit (23) towards a cubic
optical coverage volume, wherein the alarm device is po-
sitioned in a center position on a top edge of the optical
coverage volume.



EP 3 321 898 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] The present invention generally relates to a no-
tification device for issuing an alert to indicate an emer-
gency, and in particular relates to a visual notification
device used in a fire protection system, also called a vis-
ual alarm device (VAD) or optical alarm device.

Background art

[0002] Visual alarm devices are widely used in fire
alarm systems, being used to send out a visible alarm
indication, e.g. high-intensity strobe light, to on-site per-
sonnel when an emergency occurs. In general, a visual
alarm device (VAD) is connected to a control apparatus
(control panel) via a field line or a wireless link. When the
occurrence of an emergency (e.g. a fire) is detected, the
control apparatus can trigger the VAD via the field line,
such that the VAD emits high-intensity alarm light visible
to the human eye, to prompt on-site personnel to promptly
evacuate a region of danger.
[0003] In general, a VAD may be installed on a ceiling
(abbreviated as "top-mounted" or on a wall (abbreviated
as "wall-mounted"). Fig. 1 demonstratively shows a sche-
matic diagram of a wall-mounted VAD 100. As shown in
fig. 1, the VAD 100 is mounted on a wall W, and can
illuminate a cubic space V that substantially has the
shape of a cube or cuboid, wherein the VAD 100 is lo-
cated at the mid-point of a top edge of the cubic space
V. The light intensity distribution on the surfaces of this
cubic space V must meet the requirements of the relevant
fire protection standard. The cubic space V is generally
described by (X, Y, Y), wherein X represents the mount-
ing height of the VAD 100 from the floor, e.g. 2.4 m, and
Y represents the furthest distance that can be reached
by light from the VAD in the direction of a perpendicular
wall surface, and the range that can be covered by light
from the VAD in the direction of a parallel wall surface,
e.g. Y = 10 m. Thus, the cubic space V is also called the
optical coverage volume, which is also the space spec-
ified in the relevant fire protection standard as needing
to be illuminated by alarm light. When the VAD 100 is
actually mounted, the alarm effectiveness of the VAD
can be guaranteed as long as the room in which it is
mounted is smaller than the optical coverage volume V.
[0004] As light-emitting diode (LED) technology ma-
tures, LED chips are gradually being used as light sourc-
es in VADs. To meet the requirements of the relevant
standard with respect to the VAD light intensity distribu-
tion, it is generally necessary to use a high-intensity LED
chip, the power consumption of which is also high.
[0005] For this reason, there is a need to propose a
VAD using an LED chip as a light source, which VAD can
lower the performance requirements for single LED chips
while meeting the requirements of the relevant standard.

Content of the invention

[0006] An object of the present invention is to provide
a visual alarm device (VAD) suitable for wall mounting,
which can use LED chips with low power consumption
as a light source.
[0007] According to one aspect of the present inven-
tion, the present invention proposes an alarm device suit-
able for wall mounting, comprising: a support plate; at
least three light-emitting units, which are disposed on the
support plate and are arranged spaced apart from one
another along a substantially semicircular arc; at least
one reflection cup capable of being fixed to the support
plate, each reflection cup being adapted to accommodate
at least one of the light-emitting units, the reflection cup(s)
substantially extending or being arranged in the shape
of a semicircular ring, an inner surface of the reflection
cup being a reflective surface and being constructed to
reflect light emitted by the light-emitting unit towards a
substantially cubic optical coverage volume, wherein an
equivalent optical center of the alarm device is positioned
in a center position on a top edge of the optical coverage
volume.
[0008] Preferably, if the alarm device comprises two
or more reflection cups, two adjacent reflection cups
space the light-emitting units in the two reflection cups
apart from each other. Optionally, each pair of adjacent
light-emitting units is spaced apart by an equal distance.
Optionally, each pair of adjacent light-emitting units is
spaced apart by a gradually changing distance. Option-
ally, each light-emitting unit comprises two or more LED
chips.
[0009] The alarm device described above uses multi-
ple discrete light-emitting units, which are arranged
spaced apart from one another substantially along a sem-
icircular arc. When such a distributed arrangement is
adopted, multiple light-emitting units can together make
a contribution to the light intensity output of the alarm
device; this lowers the requirement for light intensity out-
put by each light-emitting unit. If necessary, multiple light-
emitting units may also be arranged to provide a higher
light flux, to achieve the objective of covering a larger
space. Moreover, by disposing light-emitting units close
to two end-points of a semicircular arc and having these
cooperate with a reflecting structure such as reflection
cups, the light intensity distribution close to the top sur-
face of the optical coverage volume V can be improved,
so that the requirements of the relevant standard can be
met more easily. Thus, the example shown in fig. 2 can
use light-emitting units with lower power consumption,
with a light intensity distribution capable of meeting
standard requirements. In turn, the design of the reflec-
tion cups can reflect light emitted by each light-emitting
unit towards the optical coverage volume. This design of
reflection cup can also effectively meet the requirements
set out in the relevant standard with regard to light inten-
sity output of the alarm device in a designated direction,
and effectively make up light intensity distribution.
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[0010] Preferably, each reflection cup is arranged to
partially surround at least one of the light-emitting units
positioned therein, and a light output opening of the re-
flection cup is disposed on a periphery of the semicircular
ring. Preferably, an inner surface of the reflection cup is
a concave surface, the reflection cup has substantially
opposite first and second reflective parts and the light-
emitting unit is positioned between the first and second
reflective parts, wherein at least one of the first and sec-
ond reflective parts is inclined in a direction away from
the light-emitting unit. The design of the first and second
reflective parts can increase the light intensity distribution
area of light outputted by the light-emitting unit, thereby
making up the light intensity distribution in a region out-
side the range of linear illumination of the light-emitting
unit. In other words, the two reflective parts can reflect a
greater amount of the energy emitted by the light-emitting
unit in a designated direction (the optical coverage vol-
ume V) required by a standard.
[0011] Optionally, the first and second reflective parts
of the reflection cup close to a center point of the semi-
circular ring are both inclined in a direction away from
the light-emitting unit. Optionally, in the case of the re-
flection cup located in the vicinity of an end point of the
semicircular ring, the first reflective part close to the end
point of the semicircular ring is inclined towards the light-
emitting unit, and the second reflective part is inclined
away from the light-emitting unit.
[0012] Preferably, the first reflective part or second re-
flective part of at least one reflection cup comprises two
or more secondary reflective parts adjoining each other,
each secondary reflective part being a reflective surface
in the form of a conical curved surface. By using multiple
secondary reflective surfaces, the curvature or orienta-
tion of the secondary reflective surfaces can be set more
effectively for light that is incident at different angles,
thereby increasing reflection efficiency.
[0013] Preferably, each reflection cup further compris-
es a third reflective part, which adjoins the first and sec-
ond reflective parts and faces the light-emitting unit ac-
commodated in the reflection cup, the third reflective part
being a concave surface. Preferably, the third reflective
part comprises at least two secondary reflective parts
adjoining each other, each secondary reflective part be-
ing a reflective surface in the form of a conical curved
surface. Light emitted by the light-emitting part away from
the optical coverage volume can be reflected towards
the optical coverage volume by the third reflective part.
[0014] Preferably, each reflection cup further compris-
es a first auxiliary reflective part disposed on an edge of
the reflection cup above the light-emitting unit, the first
auxiliary reflective part extending to form a concave sur-
face; preferably, the first auxiliary reflective part has mul-
tiple concave surfaces corresponding in quantity and po-
sition to the LED chips. The auxiliary reflective part can
enhance the light intensity distribution in a region close
to the top surface of the optical coverage volume.
[0015] Optionally, the alarm device further comprises

a transparent cover, which at least covers the light-emit-
ting units and the reflection cup, with at least one prism
part being disposed on the transparent cover, the prism
part being capable of guiding light emitted by the light-
emitting unit so as to be scattered towards the optical
coverage volume. Preferably, the at least one prism part
comprises at least one prism part extending in the cir-
cumferential direction of the transparent cover, or com-
prises at least one prism part extending in a direction
perpendicular to the circumferential direction of the trans-
parent cover. By setting prisms on the transparent cover,
the angle of spread of light emitted by the light-emitting
units can be further expanded.
[0016] Preferably, the alarm device further comprises
a replaceable casing which can at least partially cover
the transparent cover, with at least one of the light-emit-
ting unit and the reflection cup being removable. Prefer-
ably, the replaceable casing is a first casing having a
semicircular ring opening, the semicircular ring opening
being adapted to expose the light-emitting units and the
reflection cup. The replaceable casing may also be a
casing which completely covers the transparent cover.
By using a replaceable casing and a removable light-
emitting unit or reflection cup, two products, namely an
acoustic/optical alarm device and an acoustic alarm de-
vice, can be obtained with the same basic structure, with
no need for excessive changes to be made. Such a de-
sign facilitates production and processing, and so lowers
production costs.
[0017] Preferred embodiments are explained below in
a clear and easily comprehensible way with reference to
the accompanying drawings, to further explain the above-
mentioned characteristics, technical features and advan-
tages of the present invention and embodiments thereof.

Description of the accompanying drawings

[0018] The accompanying drawings below merely il-
lustrate and explain the present invention schematically,
without limiting the scope thereof.

Fig. 1 demonstratively shows an optical coverage
volume of a wall-mounted VAD.

Fig. 2 shows a schematic diagram of a VAD accord-
ing to an embodiment of the present invention.

Fig. 3 shows a perspective exploded view of the VAD
shown in fig. 2.

Figs. 4A - 4C schematically show layout diagrams
of light sources in a VAD according to another em-
bodiment of the present invention.

Figs. 5A and 5B show structural schematic diagrams
of a reflection cup in a VAD according to an embod-
iment of the present invention.
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Fig. 6 shows a schematic diagram of a transparent
cover in a VAD according to another embodiment of
the present invention.

Figs. 7A - 7D show schematic diagrams of a casing
of a VAD according to another embodiment of the
present invention.

Particular embodiments

[0019] To enable clearer understanding of the techni-
cal features, objectives and effects of the invention, par-
ticular embodiments of the present invention are now ex-
plained with reference to the accompanying drawings, in
which identical labels indicate structurally identical com-
ponents or components with similar structures but iden-
tical functions.
[0020] As used herein, "schematic" means "serving as
an instance, example or illustration". No drawing or em-
bodiment described herein as "schematic" should be in-
terpreted as a more preferred or more advantageous
technical solution.
[0021] To make the drawings appear uncluttered, only
those parts relevant to the present invention are shown
schematically in the drawings; they do not represent the
actual structure thereof as a product. Furthermore, to
make the drawings appear uncluttered for ease of un-
derstanding, in the case of components having the same
structure or function in certain drawings, only one of these
is drawn schematically, or only one is marked.
[0022] In this text, "a" does not only mean "just this
one"; it may also mean "more than one". Furthermore,
as used herein, "first" and "second" etc. are merely used
to differentiate between parts, not to indicate their order
or degree of importance, etc.
[0023] Fig. 2 shows a wall-mounted VAD 200 accord-
ing to an embodiment of the present invention. Fig. 3
demonstratively shows an exploded view of the VAD 200
shown in fig. 2. In the example of figs. 2 and 3, the VAD
200 comprises a support plate 21, 6 light-emitting units
23, 6 reflection cups 25, a transparent cover 27, and a
casing 29. Here, to facilitate description, 25 refers to a
general designation for the reflection cups, or refers to
any one reflection cup. 25x (x = 1, 3, 5) refers to a single
specific reflection cup. The VAD 200 is mounted on a
wall in the manner shown in fig. 1. In other words, an
equivalent optical centre of the VAD 200 is positioned in
a center position on a top edge of the optical coverage
volume V. After mounting on the wall, a plane in which
the support plate 21 of the VAD 200 lies is parallel to the
wall surface W, and a transparent part A through which
light can pass is oriented downward.
[0024] As shown in figs. 2 and 3, the external form of
the VAD 200 is substantially disk-shaped. However, the
external form of the VAD is not limited to this, and could
also be spherical, hemispherical, rectangular or ellipsoid,
etc. Preferably, as fig. 3 shows, the transparent cover 27
is a complete disk-shaped cover, which may be engaged

with the support plate 21, thereby forming a chamber.
The light-emitting units 23 and reflection cups 25 are ac-
commodated in the chamber. The casing 29 may be en-
gaged with the transparent cover 27. The casing 29 also
has a substantially semi-annular opening 292; the trans-
parent part A may be exposed through the opening 292,
and exactly covers the light-emitting units 23 and reflec-
tion cups 25.
[0025] In the example of figs. 2 and 3, the 6 light-emit-
ting units 23 are disposed on the support plate 21. The
support plate 21 is preferably a drive circuit board, which
can support the light-emitting units 23 and can transmit
a drive signal to each light-emitting unit 23. In this exam-
ple, the support plate 21 is a main circuit board, which is
substantially disk-shaped. Optionally, the support plate
21 may also be semi-annular, and is just used to position
the light-emitting units. Preferably, the support plate 21
may also be a drive board of the light-emitting units, not
a main circuit board.
[0026] The 6 light-emitting units 23 are arranged
spaced apart from one another along a semicircular arc
C on the support plate 21. Preferably, the semicircular
arc C is close to an edge of the support plate 21. Each
light-emitting unit 23 may comprise one, two or more LED
chips. In the example of figs. 2 and 3, each light-emitting
unit 23 has two LED chips arranged side by side, and
adjacent light-emitting units 23 are spaced by substan-
tially equal distances. Optionally, according to actual re-
quirements, the number of light-emitting units 23 may
also be three, four or five or more.
[0027] In fig. 2, the 6 reflection cups 25 may be fixed
to the support plate 21 and are arranged together to form
a semicircular ring. Openings of the reflection cups are
disposed on the periphery of the semicircular ring. Each
reflection cup 25 may accommodate one light-emitting
unit 23. An inner surface of each reflection cup 25 is de-
signed as a reflective surface; these reflective surfaces
can reflect light emitted by the light-emitting units 23 to-
wards an optical coverage volume V as shown in fig. 1,
wherein the VAD 200 is disposed in a center position of
a top edge of the optical coverage volume V. Optionally,
in figs. 2 and 3, the number of reflection cups 25 may
also be 1, 2, 3 or more. One, two or more light-emitting
units 23 may be accommodated in each reflection cup.
In the case of two or more reflection cups, two adjacent
reflection cups may space apart light-emitting units in
each reflection cup. Preferably, the 6 reflection cups 25
in fig. 3 are constructed as an integrally formed element
26, which substantially extends in a semi-annular shape.
[0028] In the embodiment above, the VAD 200 uses
multiple discrete light-emitting units, which are arranged
spaced apart from one another substantially along a sem-
icircular arc. When such a distributed arrangement is
adopted, multiple light-emitting units can together make
a contribution to the light intensity output of the VAD; this
lowers the requirement for light intensity output by each
light-emitting unit. If necessary, multiple light-emitting
units may also be arranged to provide a higher light flux,
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to achieve the objective of covering a larger space. More-
over, by disposing light-emitting units close to two end-
points of a semicircular arc and having these cooperate
with a reflecting structure such as reflection cups, the
light intensity distribution close to the top surface of the
optical coverage volume V can be improved, so that the
requirements of the relevant standard can be met more
easily. Thus, the example shown in fig. 2 can use light-
emitting units with lower power consumption, with a light
intensity distribution capable of meeting standard re-
quirements. In turn, the design of the reflection cups can
reflect light emitted by each light-emitting unit towards
the optical coverage volume V. This design of reflection
cup can also effectively meet the requirements set out in
the relevant standard with regard to light intensity output
of the VAD in a designated direction, and effectively make
up light intensity distribution.
[0029] Figs. 4A - 4C demonstratively show schematic
diagrams of three types of distributed arrangement of
light-emitting units. For the sake of simplicity, compo-
nents such as the reflection cups and casing are omitted
from figs. 4A - 4C. In fig. 4A, the VAD 400A comprises 6
light-emitting units which are symmetric with respect to
a center line L-L’. These light-emitting units are arranged
spaced apart from one another along a semicircular arc
C. For example, a light-emitting unit 432 is disposed close
to a center point L of the semicircular arc. The light-emit-
ting unit 432 has one LED chip. A light-emitting unit 436
is disposed close to an end-point (B1, B2) of the semi-
circular arc C. The light-emitting unit 436 has three LED
chips. A light-emitting unit 434 located in a middle position
has two LED chips. In other words, in the example of fig.
4A, a reflection cup closer to an end-point of the semi-
circular arc C comprises a greater number of LED chips.
Such a design cooperates with the reflection cup design,
making it easier to make up light intensity distribution in
a region close to the top surface of the optical coverage
volume.
[0030] In fig. 4B, the VAD 400B comprises 6 light-emit-
ting units which are symmetric with respect to a center
line L-L’. These light-emitting units are arranged spaced
apart from one another along a semicircular arc C. Each
light-emitting unit 435 comprises a single LED chip, and
the gap between each pair of adjacent light-emitting units
gradually increases from a center point L to an end-point.
[0031] In fig. 4C, the VAD 400C comprises 6 light-emit-
ting units which are symmetric with respect to a center
line L-L’. These light-emitting units are arranged spaced
apart from one another along a semicircular arc C. Each
light-emitting unit 439 comprises a single LED chip, and
the light-emitting units 439 are arranged in a staggered
manner on two sides of the semicircular arc C.
[0032] 6 reflection cups 25 as shown in figs. 2 and 3
are arranged in the shape of a semicircular ring, and a
direction in which each reflection cup opens is arranged
on the periphery of the semicircular ring. The 6 reflection
cups 25 are symmetric with respect to the center line L-
L’. Characteristics held in common by the reflection cups

in the present invention are described below, taking as
an example a reflection cup 251 close to the center point
L in figs. 2 and 3. Fig. 5 shows the specific structure of
a reflection cup 251. As fig. 5 shows, the reflection cup
251 is arranged to partially surround the light-emitting
unit 23, and an inner surface of the reflection cup is a
reflective surface. In fig. 5, the light-emitting unit 23 is
two LED chips arranged side by side. Preferably, the in-
ner surface of the reflection cup is substantially a concave
surface. The inner surface of the reflection cup may be
one continuous curved surface, and may also comprise
two or more secondary curved surfaces adjoining each
other. Optionally, part of a surface in the reflection cup
could also be designed as a convex surface, as long as
it can reflect light towards the optical coverage volume V.
[0033] As shown in fig. 5A, the reflection cup 251 has
three main reflective parts 251_1, 251_3 and 251_5
which adjoin each other. The reflective part 251_1 faces
the light-emitting unit 23, and is substantially a concave
surface, extending on an inner periphery of a semicircular
ring. Fig. 5B shows a partial section taken along M-M’ in
fig. 5A. The reflective part 251_1 1 can reflect light emit-
ted by the light-emitting unit 23 towards the optical cov-
erage volume V. Preferably, as shown in fig. 5A, the re-
flective part 251_1 may also specifically comprise e.g.
three secondary reflective parts a, b and c, which adjoin
each other. Each secondary reflective part extends in the
direction of the inner periphery of the semicircular ring,
and the different secondary reflective parts are stacked
on top of one another. The three secondary reflective
parts (secondary reflective surfaces) show slight differ-
ences in curvature and angle of inclination, in order to
effectively reflect light which is incident at different an-
gles.
[0034] In the reflection cup 251 shown in fig. 5A, the
reflective part 251_3 and the reflective part 251_5 are
substantially opposite each other, with the light-emitting
unit 23 being disposed between the reflective parts
251_3 and 251_5. As shown in fig. 5A, the reflective parts
251_3 and 251_5 are both inclined in a direction away
from the light-emitting unit 23, so as to reflect light emitted
by the light-emitting unit 23 towards the optical coverage
volume V thereof. The design of the reflective parts 251_3
and 251_5 can increase the light intensity distribution
area of light outputted by the light-emitting unit 23, there-
by making up the light intensity distribution in a region
outside the range of linear illumination of the light-emit-
ting unit 23; in other words, the two reflective parts can
reflect a greater amount of the energy emitted by the
light-emitting unit 23 in a designated direction (the optical
coverage volume V) required by a standard.
[0035] Preferably, to guarantee light intensity distribu-
tion in a region close to the top surface of the optical
coverage volume V, the reflection cup 251 is also pro-
vided with an auxiliary reflective part 251_7 on an edge
located above the light-emitting unit 23. The auxiliary re-
flective part 251_7 is a concave surface extending in a
circumferential direction. Preferably, one such concave
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surface is provided for each LED chip. In the example of
fig. 5A, the reflection cup 251 has an auxiliary reflective
part 251_7 comprising two concave surfaces. The aux-
iliary reflective part 251_7 can enhance the light intensity
distribution in a region close to the top surface of the
optical coverage volume V.
[0036] In the example of fig. 5A, the reflection cup 251
also has a bottom surface 251_8. An opening 251_9 is
also provided on the bottom surface 251_8; the light-
emitting unit 23 is adapted to pass through the opening
251_9 and thereby expose a light-emitting surface there-
of. The bottom surface is preferably also a reflective sur-
face. Optionally, the reflection cup could also not have a
bottom surface, but be directly fixed to the support plate
21. On the one hand, the bottom surface 251_8 can sub-
ject stray light occurring in the reflection cup 251 to further
reflection, in order to make effective use of the energy of
the light-emitting unit. On the other hand, the presence
of the bottom surface 251_8 can increase the sturdiness
and durability of the overall structure of the 6 reflection
cups arranged together.
[0037] Figs. 2 and 3 are returned to below. The 6 re-
flection cups 250 in figs. 2 and 3 are symmetric with re-
spect to the center line L-L’, i.e. the symmetrical reflection
cups on two sides of the center line have the same struc-
ture. The structures of the reflection cup 253 and the
reflection cup 255 are substantially similar to the structure
of the reflection cup 251. The difference is that the direc-
tions of inclination of two substantially opposite reflective
parts 253_3 and 253_5 of the reflection cup 253 are dif-
ferent. The reflective part 253-3 close to an end B1 is
inclined in a direction away from the light-emitting unit
23, whereas the reflective part 253_5 close to the center
line is inclined towards the light-emitting unit. Such a de-
sign can cause more of the light emitted by the light-
emitting unit in the reflection cup 253 to be reflected to-
wards the end B. More preferably, the reflective part
253_3 comprises three secondary reflective parts e, f
and d which are stacked. The three secondary reflective
parts are each conical curved surfaces; parameters such
as curvature and direction of inclination thereof are dif-
ferent from one another. Preferably, an area occupied
by the secondary reflective part e is greater than the sum
of the other two. The secondary reflective part e is in-
clined in a direction away from the light-emitting unit. The
secondary reflective parts f and d are inclined towards
the light-emitting unit. Optionally, the reflective part
253_3 could also have one continuous reflective surface,
or have 2, 4 or more secondary reflective parts. As shown
in fig. 3, the reflective part 253_5 may be one continuous
reflective curved surface, and could also be a surface
having multiple secondary reflective surfaces. The de-
sign of the reflective part 253_3 of the reflection cup 253
makes it easier for light emitted by the light-emitting unit
to be reflected in the direction of the end of the semicir-
cular ring, to enhance light intensity distribution in a re-
gion close to the top surface of the optical coverage vol-
ume V.

[0038] Unlike the reflection cup 251 in fig. 5A, the di-
rections of inclination of two substantially opposite reflec-
tive parts 255-3 and 255_5 of the reflection cup 255 in
fig. 3 are different. The reflective part 255_3 close to an
end B is inclined towards the light-emitting unit, whereas
the reflective part 255_5 close to the center line is inclined
in a direction away from the light-emitting unit. Such a
design can cause more of the light emitted by the light-
emitting unit in the reflection cup 255 to be reflected to-
wards the end B. More preferably, the reflective part
255_3 comprises three secondary reflective parts which
are stacked. The three secondary reflective parts are
each conical curved surfaces; parameters such as cur-
vature and direction of inclination thereof are different
from one another. Preferably, the three secondary reflec-
tive parts have substantially equivalent areas. Prefera-
bly, in the reflection cup 255, the reflective part 255_1 is
a conical curved surface tending towards planarity. The
reflective part 255_1 also preferably has two or more
secondary reflective parts. As the reflective part 255_1
is a reflective surface tending towards planarity, it can
reflect light in the direction of the vicinity of the end B
more effectively, thereby enhancing the light intensity dis-
tribution in a region close to the top surface in the optical
coverage volume.
[0039] Referring to fig. 3, the transparent cover 27 and
casing 29 have the function of protecting internal com-
ponents of the VAD, and can enable light emitted by the
VAD to be projected outwards. Optionally, the discrete
transparent cover 27 and casing 29 in fig. 3 may be re-
placed with a casing having a transparent window, or be
replaced with a completely transparent casing; the trans-
parent cover 27 may even be omitted, with the light-emit-
ting units being exposed directly to the outside. Prefera-
bly, the alarm device shown in fig. 3 is an acoustic/optical
alarm device. The transparent cover 27 has a sound
channel part 272. When the casing 29 is engaged with
the transparent cover 27, a sound chamber is formed at
the sound channel part 272. Thus, the use of an integrally
formed element 27 can simultaneously realize the func-
tions of a sound channel and an optically transparent
cover, increasing the degree of integration of the entire
product, and simplifying the processing steps.
[0040] Fig. 6 demonstratively shows an alternative so-
lution for the transparent cover 27. As shown in fig. 6, a
transparent cover 67 is provided with at least one prism
on a transparent part A thereof. In the example of fig. 6,
each prism is positioned on an inner surface of the trans-
parent cover 67. Fig. 6 demonstratively shows two prisms
673, each prism 673 extending in the circumferential di-
rection of the transparent cover. The number of prisms
673 may also be increased or reduced as required. Pref-
erably, the inner surface of the transparent cover 67 may
also be provided with a prism 675 as shown in fig. 6. The
prism 675 extends in a direction perpendicular to the cir-
cumferential direction. By providing prisms on the trans-
parent cover, the angle of spread of light emitted by a
single light source can be expanded effectively, thereby
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improving the light intensity distribution of the VAD.
[0041] Figs. 7A - 7D demonstratively show a VAD ac-
cording to another embodiment of the present invention.
The VAD can achieve switching from an acoustic/optical
alarm device (beacon and sounder) to an acoustic alarm
device (sounder) by changing the casing. In this embod-
iment, at least one of the reflection cup and the light-
emitting unit is removable. Fig. 7A shows a perspective
drawing of the casing 29 and transparent cover 27 in fig.
3 after being engaged with each other. As shown in fig.
7A, the casing 29 has an opening in the form of a semi-
circular ring, and the transparent part A of the transparent
cover 27 is exposed through the opening. Fig. 7B shows
a partial section taken along M-M’ in fig. 7A. As fig. 7B
shows, the transparent cover 27 covers the light-emitting
units 23 and the reflection cups 25. The casing 29 is
engaged with the transparent cover 27. A protrusion 278
is provided on the transparent cover 27, and exactly
blocks a gap between the casing 29 and the transparent
cover 27. By replacing the casing 29 in figs. 7A and 7B
with a complete disk casing 79, and removing the reflec-
tion cups 25, an acoustic alarm device as shown in fig.
7C can be obtained. Fig. 7D shows a partial sectional
drawing of the acoustic alarm device, wherein the casing
79 completely covers the transparent cover 27, and no
reflection cups 25 and no light-emitting units 23 are in-
stalled in the acoustic alarm device. Thus, two products,
namely an acoustic/optical alarm device and an acoustic
alarm device, can be obtained with the same basic struc-
ture, with no need for excessive changes to be made.
Such a design facilitates production and processing, and
so lowers production costs.
[0042] It should be understood that although the de-
scription herein is based on various embodiments, it is
by no means the case that each embodiment contains
just one independent technical solution. Such a method
of presentation is adopted herein purely for the sake of
clarity. Those skilled in the art should consider the de-
scription in its entirety. The technical solutions in the var-
ious embodiments could also be suitably combined to
form other embodiments capable of being understood by
those skilled in the art.
[0043] The series of detailed explanations set out
above are merely particular explanations of feasible em-
bodiments of the present invention, which are not intend-
ed to limit the scope of protection thereof. All equivalent
embodiments or changes made without departing from
the artistic spirit of the present invention, such as com-
binations, divisions or repetitions of features, shall be in-
cluded in the scope of protection of the present invention.

Claims

1. An alarm device suitable for wall mounting, compris-
ing:

a support plate (21);

at least three light-emitting units (23), which are
disposed on the support plate (21) and are ar-
ranged spaced apart from one another along a
substantially semicircular arc (C);
at least one reflection cup (25) capable of being
fixed to the support plate (21), each reflection
cup being adapted to accommodate at least one
of the light-emitting units (23), the reflection
cup(s) (25) substantially extending or being ar-
ranged in the shape of a semicircular ring, an
inner surface of the reflection cup being a reflec-
tive surface and being constructed to reflect light
emitted by the light-emitting unit towards a sub-
stantially cubic optical coverage volume (V),
wherein an equivalent optical center of the alarm
device is positioned in a center position on a top
edge of the optical coverage volume (V).

2. The alarm device as claimed in claim 1, wherein two
adjacent reflection cups (25) space the light-emitting
units (23) in the two reflection cups apart from each
other.

3. The alarm device as claimed in claim 1 or 2, wherein
each pair of adjacent light-emitting units (23) is
spaced apart by an equal distance.

4. The alarm device as claimed in claim 1 or 2, wherein
each pair of adjacent light-emitting units (23) is
spaced apart by a gradually changing distance.

5. The alarm device as claimed in any one of claims 1
- 4, wherein each light-emitting unit (23) comprises
two or more LED chips.

6. The alarm device as claimed in any one of claims 1
- 5, wherein each reflection cup (25) is arranged to
partially surround at least one of the light-emitting
units (23) positioned therein, and a light output open-
ing of the reflection cup (25) is disposed on a periph-
ery of the semicircular ring.

7. The alarm device as claimed in any one of claims 1
- 6, wherein an inner surface of the reflection cup
(25) is a concave surface, the reflection cup has sub-
stantially opposite first and second reflective parts
(251_3, 251_5) and the light-emitting unit (23) is po-
sitioned between the first and second reflective parts
(251_3, 251_5), wherein at least one of the first and
second reflective parts is inclined in a direction away
from the light-emitting unit (23).

8. The alarm device as claimed in claim 7, wherein the
first and second reflective parts (251_3, 251_5) of
the reflection cup (251) close to a center point (L) of
the semicircular ring are both inclined in a direction
away from the light-emitting unit (23).
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9. The alarm device as claimed in claim 7, wherein in
the case of the reflection cup (255) located in the
vicinity of an end point (B1, B2) of the semicircular
ring, the first reflective part (255_3) close to the end
point (B1, B2) of the semicircular ring is inclined to-
wards the light-emitting unit (23), and the second
reflective part (255_5) is inclined away from the light-
emitting unit (23).

10. The alarm device as claimed in any one of claims 7
- 9, wherein the first reflective part or second reflec-
tive part of at least one reflection cup comprises two
or more secondary reflective parts (e, f, d) adjoining
each other, each secondary reflective part being a
reflective surface in the form of a conical curved sur-
face.

11. The alarm device as claimed in any one of claims 1
- 10, wherein each reflection cup (25) further com-
prises a third reflective part (251_1), which adjoins
the first and second reflective parts (251_3, 251_5)
and faces the light-emitting unit (23) accommodated
in the reflection cup (25), the third reflective part be-
ing a concave surface.

12. The alarm device as claimed in claim 11, wherein
the third reflective part (251_1) comprises at least
two secondary reflective parts (a, b, c) adjoining each
other, each secondary reflective part being a reflec-
tive surface in the form of a conical curved surface.

13. The alarm device as claimed in any one of claims 1
- 12, wherein each reflection cup (25) further com-
prises a first auxiliary reflective part (251_7) dis-
posed on an edge of the reflection cup above the
light-emitting unit, the first auxiliary reflective part ex-
tending to form a concave surface; preferably, the
first auxiliary reflective part has multiple concave sur-
faces corresponding in quantity and position to the
LED chips.

14. The alarm device as claimed in any one of claims 1
- 13, further comprising a transparent cover (27),
which at least covers the light-emitting units (23) and
the reflection cup (25), with at least one prism part
(673, 675) being disposed on the transparent cover,
the prism part being capable of guiding light emitted
by the light-emitting unit so as to be scattered to-
wards the optical coverage volume (V); preferably,
the at least one prism part comprises at least one
prism part (673) extending in the circumferential di-
rection of the transparent cover (67), or at least one
prism part (675) extending in a direction perpendic-
ular to the circumferential direction of the transparent
cover (67).

15. The alarm device as claimed in any one of claims 1
- 14, further comprising a replaceable casing (29,

79) which at least partially covers the transparent
cover (27), with at least one of the light-emitting unit
and the reflection cup being removable; preferably,
the replaceable casing is a first casing (29) having
a semicircular ring opening, the semicircular ring
opening being adapted to expose the light-emitting
units and the reflection cup, or the replaceable cas-
ing is a casing (79) which completely covers the
transparent cover.
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