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ACOUSTIC REFLECTOR AND ACOUSTIC ELECTRONICS
DEVICE

FIELD OF THE INVENTION

The present invention relates to an acoustic device, and more specifically, to an acoustic

reflector and an acoustic electronics device.

BACKGROUND OF THE INVENTION

An acoustic transducerof an acoustic device consumes power and generates heat. The
acoustic transducer is, for example, a loudspeaker or a microphone.

In the prior art, some of the acoustic transducers are mounted inside enclosures of the
acoustic devices. For example, such acoustic devices include Apple Home pod, Amazon Mini Dot,
Google Home and so on.

In such acoustic devices, the heat generated therein will put an adverse impact on the

performance of the device.

SUMMARY OF THE INVENTION

One object of this invention is to provide a new technical solution foracoustic reflector.

According to a first aspect of the present invention, there is provided an acoustic
reflector for being used inside an enclosure of an acoustic electronics device, which is made of
thermal conductive material and functions as a heat sink.

According to a second aspect of the present invention, there is providedan acoustic
electronics device, comprising:an enclosure;an acoustic transducer, mounted inside the
enclosure;a passage inside the enclosure;at least one sound port, wherein the passage connects the
acoustic transducer to the at least one sound port; and an acoustic reflector according to claim 1,
which is mounted in the passage and which reflects the sound wave from the acoustic transducer
to the at least one sound port or from the at least one sound port to the acoustic transducer.

According to an embodiment of this invention, the present invention can improve

thermal performance of an acoustic device without much change to its architecture design.
1
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Further features of the present invention and advantages thereof will become apparent
from the following detailed description of exemplary embodiments according to the present

invention with reference to the attached drawings.

BRIEF DISCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate embodiments of the invention and, together with the description thereof,
serve to explain the principles of the invention.

Fig. 1 is a schematic diagram of an acoustic reflectoraccording to a first embodiment of
this disclosure.

Fig.2 is a schematic diagram of an acoustic reflector according to a second embodiment
of this disclosure.

Fig.3 is a schematic diagram of an acoustic reflector according to a third embodiment of
this disclosure.

Fig.4 is a schematic diagram of an acoustic electronics device according to a fourth
embodiment of this disclosure.

Fig.5 is a schematic diagram of an acoustic electronics device according to a fifth
embodiment of this disclosure.

Fig.6 is a schematic diagram of an acoustic electronics device according to a sixth
embodiment of this disclosure.

Fig.7 is a schematic diagram of an acoustic electronics device according to a seventh

embodiment of this disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments of the present invention will now be described in
detail with reference to the drawings. It should be noted that the relative arrangement of
the components and steps, the numerical expressions, and numerical values set forth in these
embodiments do not limit the scope of the present invention unless it is specifically stated

otherwise.
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The following description of at least one exemplary embodiment is merely
illustrative in nature and is in no way intended to limit the invention, its application, or uses.

Techniques, methods anddevice as known by one of ordinary skill in the relevant art
may not be discussed in detail but are intended to be part of the specification where
appropriate.

In all of the examples illustrated and discussed herein, any specific values should be
interpreted to be illustrative only and non-limiting. Thus, other examples of the exemplary
embodiments could have different values.

Notice that similar reference numerals and letters refer to similar items in the
following figures, and thus once an item is defined in one figure, it is possible that it need
not be further discussed for following figures.

In this disclosure, an acoustic reflector for being used inside an enclosure of an acoustic
electronics device is provide. The acoustic reflector is made of thermal conductive material and
functions as a heat sink.

For example, the thermal conductive material may include metal, such as copper and
aluminium, and may further include aluminium nitride, and so on.Compared with
adjacentcomponent in the acoustic electronics device, the thermal conductive material has a
better thermal conduction performance and can provide a thermal dispersion path to disperse the
heat generated in theacoustic electronics device away.

Anacoustic reflector can be used to adjust the frequencies and/or directions and/or
volumes of sound generated by an acoustic electronics device in space so that the acoustic
electronics device can provide a better acoustic performance.A conventional acoustic reflector
did not take the thermal dispersion into consideration and compared with a heat sink, it did not
use thermal conductive material and/or did not provide a thermal dispersion path.

Normally, in order to achieve an aesthetic feeling, anenclosure of an acoustic electronics
device is designed to be an integrated shape. This is will limited the thermal dispersion inside the
acoustic electronics device. Further, a separate heat sink will require an extra room inside the

disclosure and extra vents for thermal dispersion.
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Here, an acoustic reflector iscombined with a heat sink. This is advantageous for being
used inside anenclosure of an acoustic electronics device. The acoustic reflector will improve the
sound travelling performance from/to the acoustic transducer and the heat sink will improve the
heat dispersion inside the enclosure.

This design will save room for placing an extra heat sink and will leave more freedom of
design to a designer.

Besides, because the sound wave will travel passing the acoustic reflector, which will
also bring an air flow through the acoustic reflector, it will improve the thermal dispersion and
omit the requirement of a fan to blow air through a heat sink.

Figs. 1-3 shows three embodiments of an acoustic reflector according to this invention.

In Fig. 1, the acoustic reflector is designed into a comb shape in cross-section view.The
acoustic performance of an acoustic transducer can be adjusted by adjusting the comb teeth of the
comb. The comb teeth and/or the comb base where the comb teeth are placed can be made of
thermal conductive material.

In Fig. 2, the acoustic reflector is designed into a solid block. Fig. 2 shows a triangle
shape. However, according to the practice demand, it can be other shapes. The body of the solid
block is made of thermal conductive material.

In Fig. 3, the acoustic reflector is hollow and has at least one thermal conductive beam
inside. On one hand, this design can reduce the weight of the acoustic reflector; on the other hand,
this design gives a designer a design freedom to arrange the thermal paths in the heat sink /
acoustic reflector.

Figs. 4-7 shows embodiments of acoustic electronics device which incorporate the
acoustic reflector as any of the above.

The acoustic electronics device is, for example, an electronics device like Apple Home
pod, Amazon Mini Dot, Google Home and so on.

As shown, in Figs. 4-7, the acoustic electronics device comprises an enclosure 1000;an
acoustic transducer 2100, 2200, mounted inside the enclosure 1000;a passage 3000 inside the

enclosure 1000; at least one sound port 5000, wherein the passage 3000 connects the acoustic
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transducer2100, 2200 to the at least one sound port 5000; and an acoustic reflector 4000 as
described above.

The acoustic reflector 4000is mounted in the passage and reflects the sound wave from
the acoustic transducer to the at least one sound port or from the at least one sound port tothe
acoustic transducer. As the sound wave travels, the air also flows. When the air passes the
acoustic reflector 4000, it functions as a heat sink and the heat will be dispersed out of the at least
one sound port 5000. The at least one sound port 5000 also functions as a vent.Assuch, the
acoustic reflector 4000 with heat sink function can be deemed as a heat pump which abstracts
heat from the acoustic transducer and pump the heat out through the sound port during it reflects
sound wave. This heat dispersion path may be combined with the sound path.

This will save the room in the enclosure for placing a separate heat sink. Furthermore,
the sound wave will help to improve the thermal dispersion effect.

The acoustic transducer may be a loudspeaker.

The acoustic transducer includes a front cavity 2200 and a back cavity 2100. The front
cavity 2200 is surrounded by the back cavity 2100 and the passage 3000.

As shown, in Figs. 4-7, the acoustic electronics device comprises a power unit 6000. The
power unit 6000 provides power to the acoustic transducer. It may also include an amplification
unit for the acoustic transducer.

As shown in Fig. 5, 6 and 7, the acoustic transducer 2100, 2200 is mounted on a first
side (upper side) of the passage 3000, the power unit 6000 is mounted on a second side (lower
side) of the passage 3000, and the acoustic reflector 4000, 4100, 4200 is between the acoustic
transducer 2100, 2200 and the power unit 6000.

Generally, a power unit is a major source of heat generation. Placement of the power
unit adjacent to the passage will facilitate the dispersion of heat from the power unit.

In Fig. 6, the acoustic reflectors 4100, 4200 are mounted on the inner surface of the
upper side of the passage 3000, which are on the same side with the acoustic transducer 2100,

2200.
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In Figs. 5 and 7, the power unit 6000 is mounted on an outer surface of the lower side of
the passage 3000 and the acoustic reflector is mounted on an inner surface of the lower sideof the
passage.

Consequently, the heat sink is near the heat generation source and the thermal dispersion
is more efficient.

As shown in Fig. 5, the power unit 6000 and the acoustic reflector 4000 sandwich a
sealing plate 7300 inside the enclosure.

As shown in Fig. 7, the power unit 6000 is in direct contact with the acoustic reflector
4000. On one hand, this will omit a sealing plate and further improve the thermal dispersion
performance; on the other hand, the power unit may be integrated with the acoustic reflector so as
to simplify the assembly of the acoustic electronics device.

The acoustic electronics device may further comprise an operation unit 8000. The
operation unit 8000 is used for operation of the acoustic electronics device and may include at
least one of the following components: Bluetooth components, control button, WiFi components,
microphone and light.

As shown in Fig. 4, the acoustic transducer 2100, 2200 is mounted between the
operation unit 8000 and the passage 3000.

Fig 4 shows a different embodiment, in which the power unit 6000 is mounted above the
acoustic transducer 2100, 2200.

As shown in Figs. 4-7, the acoustic electronics device may further include sealing plates
7100, 7200 and 7300 for separating different components in the enclosure.

Although some specific embodiments of the present invention have been
demonstrated in detail with examples, it should be understood bya personskilled in the art
that the above examples are only intended to be illustrative but not to limit the scope of the

present invention.
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CLAIMS

What is claimed is:
1. An acoustic reflector for being used inside an enclosure of an acoustic electronics

device, which is made of thermal conductive material and functions as a heat sink.

2. The acoustic reflector according to claim 1, wherein the thermal conductive material

is metal.

3. The acoustic reflector according to claim 1, wherein the metal is copper.

4. An acoustic electronics device, comprising:

an enclosure;

an acoustic transducer, mounted inside the enclosure;

a passage inside the enclosure;

at least one sound port, wherein the passage connects the acoustic transducerto the at
least one sound port; and

an acoustic reflector according to claim 1, whichis mounted in the passage and which
reflects the sound wave from the acoustic transducerto the at least one sound port or from the at

least one sound port tothe acoustic transducer.

5. The acoustic electronics device according to claim 4, wherein the acoustic transducer

is a loudspeaker.

6. The acoustic electronics device according to claim 4, further comprising: a power unit,
which provides power to the acoustic transducer,

wherein the acoustic transducer is mounted on a first side of the passage, the power unit
is mounted on a second side of the passage, and the acoustic reflector is between the acoustic

transducer and the power unit.
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7. The acoustic electronics device according to claim 6, wherein the power unit is
mounted on an outer surface of the second side of the passage and the acoustic reflector is

mounted on an inner surface of the second sideof the passage.

8. The acoustic electronics device according to claim 6, wherein the power unit is in

contact with the acoustic reflector.

9. The acoustic electronics device according to claim 6, wherein the power unit and the

acoustic reflector sandwich a sealing plate inside the enclosure.

10. The acoustic electronics device according to claim 4, further comprising: an
operation unit, which includes at least one of the following components: Bluetooth components,
control button, WiFi components, microphone and light,

wherein the acoustic transducer is mounted between the operation unit and the passage.

11. The acoustic electronics device according to claim 4, wherein the acoustic transducer
includes a front cavity and a back cavity, and the front cavity is surrounded by the back cavity

and the passage.
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