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(57)  An anti-coupling sound structure (100) for a re-

frigerator and a refrigerator. Said anti-coupling sound

structure (100) comprises: a mounting panel (1) for con-
necting to a refrigerator door body (4) or a refrigerator
body (5), the mounting panel (1) being provided with sev-
eral through holes (11); and a sound body (2) provided
on one side of the back face of the mounting panel (1)
and separated, by a gap (6), from the back face of the
mounting plate (1), the gap (6) being provided therein

with an enclosing portion (3). Said anti-coupling sound

structure (100) separates the sound body (2) and the
mounting panel (1) from each other, such that the refrig-
erator is less prone to electrostatic coupling in an elec-
tromagnetic compatibility experiment, helping to ensure
experiment precision and avoiding the impact on sound
quality due to the resonance of the sound body (2) in use

with the mounting panel (1); moreover, the sound-con-

verging effect of the enclosing portion (3) can improve
the directivity of the sound generated by the sound body
(2), achieving a better listening effect.

ANTI-COUPLING SOUND STRUCTURE FOR REFRIGERATOR AND REFRIGERATOR
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Description
Technical Field

[0001] The present invention relates to refrigerator
manufacturing technology, and in particular to an anti-
coupling sound structure for a refrigerator and a corre-
sponding refrigerator.

Background of the Invention

[0002] Asacontainerthatkeepsfood cold ataconstant
low temperature, the refrigerator has become one of the
essential household appliances in modern homes. With
the rapid development of informatization, users are in-
creasingly demanding the intelligentization of refrigera-
tors.

[0003] One of the most important functions of an intel-
ligent refrigerator is that it can perform human-computer
interaction. Playing the voice with a sound structure set
in the refrigerator is an important means of human-com-
puter interaction.

[0004] The sound structure of the existing refrigerator
includes a mounting panel and a sound body, the sound
body being closely attached to a back face of the mount-
ing panel and being fixedly connected by a buckle.
[0005] An electromagnetic compatibility experiment
(EMC experiment) is an experiment in which various
electrical equipments (also including organisms in a
broad sense) can coexist under limited space, time, and
spectral resources without causing degradation. It in-
cludes two parts: an electromagnetic interference test
and an electromagnetic sensitivity test. The electromag-
netic interference test is to test the strength of a piece of
equipment under test against surrounding electronic
equipments by measuring the size of an electromagnetic
wave signal generated by the equipment under test in
normal working conditions and emitted outward. The
electromagnetic sensitivity test is to measure the anti-
interference ability of the equipment under test against
electromagnetic disturbance.

[0006] When an electromagnetic compatibility experi-
ment is carried out on the refrigerator, it is necessary to
apply static electricity from the surface of the mounting
panel to the sound structure. Since the sound body in
the existing sound structure directly contacts the back
face of the mounting panel, the sound body is so close
to the surface of the mounting panel that electrostatic
coupling is likely to occur, thereby affecting the experi-
ment precision and being not conducive to product test-
ing.

[0007] Atthe same time, the sound body directly con-
tacts the mounting panel, and the sound body easily res-
onates with the mounting panel during use, affecting the
sound quality.

[0008] In addition, since the sound structure of the ex-
isting refrigerator does not have a sound-converging
structure, the sound emitted by the sound body is rela-
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tively divergent, and it is difficult to obtain a good listening
effect.

Summary of the Invention

[0009] An object of the present invention is to provide
an anti-coupling sound structure for a refrigerator and a
corresponding refrigerator, so as to overcome at least
one defect in the prior art.

[0010] In one aspect, the present invention provides
an anti-coupling sound structure for a refrigerator, com-
prising: a mounting panel for connecting to a refrigerator
door body or a refrigerator body, the mounting panel be-
ing provided with several through holes; and a sound
body being provided on one side of a back face of the
mounting panel and the sound body being separated, by
a gap, from the back face of the mounting panel.
[0011] Optionally, the anti-coupling sound structure
further comprises a cylindrical enclosing portion with two
open ends and provided between the sound body and
the mounting panel to improve the directivity of the sound
generated by the sound body.

[0012] Optionally, the through holes are provided at
least in the area where the mounting panel is located in
the enclosing portion.

[0013] Optionally, the enclosing portion extends from
the back face of the mounting panel to come in contact
with a front face of the sound body.

[0014] Optionally, the sound body comprises a con-
nector plate and a loudspeaker, the loudspeaker being
fixed to the connector plate, and the connector plate be-
ing detachably and fixedly connected to the mounting
panel.

[0015] Optionally, the loudspeaker is aligned with an
end opening of the enclosing portion.

[0016] Optionally, the inner diameter of the end open-
ing on the side of the enclosing portion close to the loud-
speaker is greater than or equal to the outer diameter of
the loudspeaker.

[0017] Optionally, an outer edge of the connector plate
is provided with a retaining ring, the back face of the
mounting panel is provided with a raised column, the
raised column is provided with a screw hole, and the con-
nector plate is connected to the mounting panel with the
cooperation of a bolt passing through the retaining ring
and the screw hole.

[0018] Optionally, the gap is 7-10 millimetres.

[0019] Optionally, the mounting panel is embedded on
the refrigerator door body or the refrigerator body, and
the surface of a front face of the mounting panel is on
the same plane as an outer surface of the refrigerator
door body or the refrigerator body.

[0020] In another aspect, the present invention pro-
vides a refrigerator body, which comprises a door body,
a refrigerator body and an anti-coupling sound structure
according to the present invention, the mounting panel
of the anti-coupling sound structure being connected to
the refrigerator door body or the refrigerator body.
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[0021] In the anti-coupling sound structure of the
presentinvention, the sound body and the mounting pan-
el are separated from each other, such that the refriger-
ator is less prone to electrostatic coupling in an electro-
magnetic compatibility experiment, helping to ensure ex-
periment precision and also avoiding the impacton sound
quality due to the resonance of the sound body in use
with the mounting panel; moreover, the sound-converg-
ing effect of the enclosing portion can improve the direc-
tivity of the sound generated by the sound body, achiev-
ing a better listening effect.

[0022] According to the detailed description of partic-
ular embodiments of the present invention below in con-
junction with the accompanying drawings, the above and
other objects, advantages and features of the present
invention will become more apparent to a person skilled
in the art.

Brief Description of the Drawings

[0023] Some of particular embodiments of the present
invention will be described below in detail in an exemplary
but not limiting way with reference to the accompanying
drawings. The same reference signs indicate the same
or similar components or parts in the accompanying
drawings. It is understood by a person skilled in the art
that the accompanying drawings are not necessarily
drawn to scale. In the accompanying drawings:

Fig. 1 is a structural schematic diagram of a refrig-
erator mounted with an anti-coupling sound structure
for a refrigerator provided by the present invention;
Fig. 2 is a structural schematic diagram of a front
face of the anti-coupling sound structure for a refrig-
erator provided by the present invention;

Fig. 3 is a structural schematic diagram of a back
face of the anti-coupling sound structure for a refrig-
erator provided by the present invention;

Fig. 4 is a structural schematic diagram of a side face
of the anti-coupling sound structure for a refrigerator
provided by the present invention;

Fig. 5 is a sectional structural schematic diagram
taken along line A-A of Fig. 3; and

Fig. 6 is a partially enlarged schematic diagram at
portion A of Fig. 5.

Detailed Description of the Invention

[0024] The present invention is described in detail be-
low in conjunction with the particular embodiments
shown in the accompanying drawings. However, these
embodiments are not intended to limit the presentinven-
tion, and the structures, methods, or functional changes
made by those skilled in the art in accordance with the
embodiments are included within the scope of the
present invention.

[0025] It should be noted that the orientations de-
scribed herein are all referenced to the state in which a
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sound structure is normally installed in a refrigerator. For
example, a front face of a mounting panel is the side
surface of the mounting panel facing the exterior of the
refrigerator, and a back face of the mounting panel is the
side surface of the mounting panel facing the interior of
the refrigerator.

[0026] With reference to Figs. 1-6, an anti-coupling
sound structure 100 for a refrigerator according to some
embodiments of the present invention can comprise: a
mounting panel 1 for connecting to a refrigerator door
body 4 or a refrigerator body 5, the mounting panel 1
being provided with several through holes 11; and a
sound body 2 provided on one side of a back face of the
mounting panel 1 and separated, by a gap 6, from the
back face of the mounting panel 1.

[0027] The through holes 11 are used to increase the
permeability between the sound body 2 and the external
environment, facilitating the external transmission of
sound. In some embodiments of the present invention,
preferably holes (generally small holes) are provided
through the front and back faces of the mounting panel 1.
[0028] The sound body 2 and the mounting panel 1 are
separated from each other. Since the sound body 2 and
the mounting panel 1 have a safe distance therebetween,
and when an electromagnetic compatibility experiment
is performed in the refrigerator and static electricity is
applied to the front face of the mounting panel 1, the
sound body 2 is less likely to suffer electrostatic coupling,
which is beneficial to ensure the experiment precision of
the electromagnetic compatibility experiment.

[0029] At the same time, since the sound body 2 is
accompanied by vibration during use, providing close to
the mounting panel 1 is easy to resonate with the mount-
ing panel 1, thus affecting the sound quality; and the sep-
aration of the sound body 2 and the mounting panel 1 is
beneficial to suppressing resonance generation, and the
sound quality of the sound structure can be improved.
[0030] With reference to Fig. 1, in the present embod-
iment, the sound structure is provided on a side face of
the refrigerator door body 4, and the height of the sound
structure is substantially equal to the head position of an
adult when in a standing state. Thus, the sound body 2
can be closer to a user’s ear in most usage scenarios,
which is beneficial to achieving a better listening effect.
[0031] In some further embodiments of the present in-
vention, with reference to Figs. 5 and 6, the anti-coupling
sound structure 100 for the refrigerator further comprises
a cylindrical enclosing portion 3 with two open ends and
provided between the sound body 2 and the mounting
panel 1 to improve the directivity of the sound generated
by the sound body 2.

[0032] The sound body 2 for a refrigerator is usually
powered by a small built-in battery with low speaker pow-
er. In addition, sound waves emitted by the sound body
2 are scattered and spread around, and the direction of
some of the sound waves is deviated from the user’s
orientation (the user’s orientation refers to the height ori-
entation where the user may be when the refrigerator is
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normally used). For example, the sound waves transmit-
ted upward must be reflected several times through the
wall before they enter the human ear, rendering severe
attenuation, and directly affecting the user’s listening ef-
fect.

[0033] After the enclosing portion 3 is provided, the
sound waves emitted by the sound body 2 are reflected
and converged by an inner wall of the enclosing portion
3, and then transmitted outward through the through
holes 11 in the mounting panel 1, so that the sound waves
are concentrated in the user’s orientation, which is ben-
eficial to improving the user’s listening effect.

[0034] With reference to Fig. 2, in some further em-
bodiments of the present invention, the through holes 11
are arranged in an array in the mounting panel 1 and
cover most of the area of the mounting panel 1. Due to
the converging effect of the enclosing portion 3, most of
the sound waves are concentrated in the range of the
enclosing portion 3. In other embodiments of the present
invention, the through holes 11 may also be provided
only in the area within the enclosing portion 3 of the
mounting panel 1.

[0035] In some further embodiments of the present in-
vention, the enclosing portion 3 extends from the back
face of the mounting panel 1 to come in contact with a
front face of the sound body 2; the enclosing portion 3
extends from the back face of the mounting panel 1, i.e.
forming an integral structure with the mounting panel 1,
which can facilitate the injection moulding of the enclos-
ing portion 3 and the mounting panel 1; and the enclosing
portion 3 is in contact with the sound body 2, and the two
are closely combined to form a sound-converging struc-
ture of a one-sided opening (the through holes 11 in the
mounting panel 1), which can prevent the sound waves
from leaking from a fitting slot of the enclosing portion 3
and the sound body 2. Of course, it is not excluded that
the enclosing portion 3 and the mounting panel 1 may
also use a separate structure in other embodiments of
the present invention.

[0036] In some further embodiments of the present in-
vention, the sound body 2 comprises a connector plate
21 and aloudspeaker 22, the loudspeaker 22 being fixed
to the connector plate 21, and the connector plate 21
being detachably and fixedly connected to the mounting
panel 1. In some further embodiments of the present in-
vention, the loudspeaker 22 is aligned with an end open-
ing of the enclosing portion 3. In some further embodi-
ments of the present invention, the inner diameter of the
end opening on the side of the enclosing portion 3 close
to the loudspeaker 22 is equal to the outer diameter of
the loudspeaker 22. In some other further embodiments
of the present invention, the inner diameter of the end
opening on the side of the enclosing portion 3 close to
the loudspeaker 22 can also be greater than the outer
diameter of the loudspeaker 22, as long as the size of
the end opening of the enclosing portion 3 may cover the
loudspeaker 22.

[0037] In some further embodiments of the presentin-
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vention, an outer edge of the connector plate 21 is pro-
vided with a retaining ring 23, the back face of the mount-
ing panel 1is provided with a raised column 12, the raised
column 12 is provided with a screw hole, and the con-
nector plate 21 is connected to the mounting panel 1 with
the cooperation of a bolt passing through the retaining
ring 23 and the screw hole. Compared with the existing
buckle connection method, the above-mentioned con-
nection method of the cooperation of the buckle, the bolt
and the screw hole is more stable and reliable, and the
sound body 2 is not displaced due to the vibration of same
during broadcasting. The screw hole is provided in the
raised column 12, and the sound body 2 can be supported
by the raised column 12 to separate the sound body 2
from the mounting panel 1, naturally forming the gap 6.
[0038] Moreover, the distance of the gap 6 is too small
to prevent electrostatic coupling. If the distance is too
large, the overall thickness of the sound structure is in-
creased, and more space for an insulation layer of the
refrigerator is occupied during installation, which affects
the thermal insulation performance of the refrigerator.
The gap 6 is preferably 7-10 millimetres.

[0039] In order to make the appearance of the refrig-
erator more artistic, and also to facilitate installation and
processing, the mounting panel 1 is embedded on the
refrigerator door body 4 or the refrigerator body 5, and
the surface of a front face of the mounting panel is on
the same plane as an outer surface of the refrigerator
door body 4 or the refrigerator body 5.

[0040] According to some embodiments of another as-
pect of the present invention, also provided is a refriger-
ator (shown in Fig. 1) comprising a door body 4, a refrig-
erator body 5 and an anti-coupling sound structure 100
according to any of the embodiments of the present in-
vention. The mounting panel 1 of the anti-coupling sound
structure 100 is connected to the refrigerator door body
4 or the refrigerator body 5. Preferably, as previously
mentioned, the mounting panel 1 can be embedded on
the refrigerator door body 4 or the refrigerator body 5,
and the surface of a front face of the mounting panel is
on the same plane as an outer surface of the refrigerator
door body 4 or the refrigerator body 5.

[0041] In the present invention, the sound body and
the mounting panel are separated from each other, such
that the refrigerator is less prone to electrostatic coupling
in an electromagnetic compatibility experiment, helping
to ensure experiment precision and also avoiding the im-
pact on sound quality due to the resonance of the sound
body in use with the mounting panel; moreover, the
sound-converging effect of the enclosing portion can im-
prove the directivity of the sound generated by the sound
body, achieving a better listening effect.

[0042] Up tothis, a person skilled in the art should rec-
ognize that although a plurality of exemplary embodi-
ments of the present invention have been shown and
described in detail herein, numerous other variations or
modifications meeting the principle of the present inven-
tion can be directly determined or derived according to
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the contents disclosed in the present invention. There-
fore, the scope of the present invention should be con-
strued and considered as covering all of such other var-
iations or maodifications.

Claims

1.

An anti-coupling sound structure for a refrigerator,
comprising:

amounting panel for connecting to arefrigerator
door body or a refrigerator body, the mounting
panel being provided with several through holes;
and

a sound body provided on one side of a back
face of the mounting panel and separated, by a
gap, from the back face of the mounting panel.

The anti-coupling sound structure according to claim
1, further comprising:

a cylindrical enclosing portion with two open ends
and provided between the sound body and the
mounting panel to improve the directivity of a sound
generated by the sound body.

The anti-coupling sound structure according to claim
2, wherein

the through holes are provided at least in the area
where the mounting panel is located in the enclosing
portion.

The anti-coupling sound structure according to claim
2, wherein

the enclosing portion extends from the back face of
the mounting panel to come in contact with a front
face of the sound body.

The anti-coupling sound structure according to claim
2, wherein

the sound body comprises a connector plate and a
loudspeaker, the loudspeaker being fixed to the con-
nector plate, and the connector plate being detach-
ably and fixedly connected to the mounting panel.

The anti-coupling sound structure according to claim
5, wherein

the loudspeaker is aligned with an end opening of
the enclosing portion.

The anti-coupling sound structure according to claim
5, wherein

the inner diameter of the end opening on the side of
the enclosing portion close to the loudspeaker is
greater than or equal to the outer diameter of the
loudspeaker.

The anti-coupling sound structure according to claim
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10.

1.

5, wherein

an outer edge of the connector plate is provided with
a retaining ring, the back face of the mounting panel
is provided with a raised column, the raised column
is provided with a screw hole, and the connector plate
is connected to the mounting panel with the cooper-
ation of a bolt passing through the retaining ring and
the screw hole.

The anti-coupling sound structure according to claim
1, wherein
the gap is 7-10 millimetres.

The anti-coupling sound structure according to claim
1, wherein

the mounting panel is embedded on the refrigerator
door body or the refrigerator body, and the surface
of a front face of the mounting panel is on the same
plane as an outer surface of the refrigerator door
body or the refrigerator body.

A refrigerator body, comprising a door body, a refrig-
erator body and an anti-coupling sound structure ac-
cording to claim 1, the mounting panel of the anti-
coupling sound structure being connected to the re-
frigerator door body or the refrigerator body.
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