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(57) ABSTRACT 

The present disclosure provides a communication device for 
a hearing protection equipment which includes at least one 
earmuff, at least one loudspeaker and an audio input mem­
ber, the device includes: a housing; a first mounting assem­
bly rotatably arranged on the housing; a second mounting 
assembly arranged on the housing, the first mounting assem­
bly and the second mounting assembly are releasably con­
nected to two ends of the earmuff respectively; a microphone 
configured for capturing an audio; a radio transceiver con­
figured for wirelessly transmitting the audio captured by the 
microphone to user and wirelessly receiving a wireless 
signal containing an audio from the user; and an audio 
output member communicated with the audio input member 
and configured for transmitting the wireless signal contain­
ing the audio to the at least one loudspeaker. The present 
disclosure further provides a system for connecting the 
communication device to the hearing protection equipment. 

19 Claims, 11 Drawing Sheets 
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COMMUNICATION DEVICE AND SYSTEM 
FOR CONNECTING COMMUNICATION 

DEVICE TO HEARING PROTECTION 
EQUIPMENT 

2 
BRIEF DESCRIPTION OF THE DRAWINGS 

Implementations of the present disclosure will now be 
described, by way of embodiment, with reference to the 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application claims the benefit of Chinese 
Utility Model Application No. 202320075791.9 filed on Jan. 
10, 2023, the contents of which are incorporated herein by 
reference in their entirety. 

5 attached FIGS. It should be understood, the drawings are 
shown for illustrative purpose only, for ordinary person 
skilled in the art, other drawings obtained from these draw­
ings without paying creative labor by an ordinary person 
skilled in the art should be within scope of the present 

10 disclosure. 

FIELD 
15 

FIG. 1 is a structure diagram of a communication device 
according to an embodiment of the present disclosure; 

FIG. 2 is another structure diagram of the communication 
device of FIG. 1; 

FIG. 3 is an exploded diagram of a part of the commu­
nication device in FIG. 1; 

FIG. 4 is a structural diagram of an upper housing of the 
communication device of FIG. 1; 

The present disclosure relates to communication trans­
ceivers and in particular to a communication device for 
hearing protection equipment, and a system for connecting 
a communication device to a hearing protection equipment. 

FIG. 5 is a structural diagram of a lower housing of the 
20 communication device of FIG. 1; 

BACKGROUND 
FIG. 6 is a structural diagram of a first mounting assembly 

of the communication device of FIG. 1; 
FIG. 7 is another structural diagram of the first mounting 

assembly of FIG. 6; 
FIG. 8 is an exploded view of the first mounting assembly 

of FIG. 6; 

Personal protective equipment, such as earmuffs or ear­
plugs, are recommended for use in environments where 25 
people are exposed to harmful or potentially harmful decibel 
levels. In general, this equipment protects users by providing FIG. 9 is a structure diagram of a hearing protection 

equipment and the communication device according to an 
embodiment of the present disclosure, and the communica-

30 tion device is installed on the hearing protection equipment; 
FIG. 10 is another structure diagram of the hearing 

protection equipment and the communication device of FIG. 
9; 

a barrier which reduces the level of noise or other sounds 
that is able to reach the users' ears. Users often equip the 
equipment with a communication device, so they can use 
their mobile phones normally when wearing the equipment. 
However, the existing communication device has a low 
adaptability and can only be installed on the equipment of a 
specific size, and the installation process is also inconve-
nient. 

FIG. 11 is a structural diagram of an elastic member of the 
35 communication device according to another embodiment; 

and 
SUMMARY FIG. 12 is a structural diagram of an elastic member of the 

communication device according to a further embodiment. 
The realization of the aim, functional characteristics, 

40 advantages of the present disclosure are further described 
specifically with reference to the accompanying drawings 
and embodiments. 

The present disclosure provides a communication device 
for a hearing protection equipment which includes at least 
one earmuff, at least one loudspeaker and an audio input 
member, the device includes: a housing; a first mounting 
assembly rotatably arranged on the housing; a second 
mounting assembly arranged on the housing, the first mount­
ing assembly and the second mounting assembly are releas- 45 

ably connected to two ends of the earmuff respectively; a 
microphone configured for capturing an audio; a radio 
transceiver configured for wirelessly transmitting the audio 
captured by the microphone to user and wirelessly receiving 
a wireless signal containing an audio from the user; and an 50 

audio output member communicated with the audio input 
member and configured for transmitting the wireless signal 
containing the audio to the at least one loudspeaker. The 
present disclosure further provides a system connecting the 
communication device to the hearing protection equipment. 55 

The present disclosure further provides a system for 
connecting a communication device to a hearing protection 
equipment, the system includes a communication device and 
a hearing protection equipment. The communication device 
includes a housing, a first mounting assembly rotatably 60 

arranged on a first end of the housing, and a second 
mounting assembly arranged on a second end of the housing. 
The hearing protection equipment includes at least one 
earmuff having two fixing parts, the first mounting assembly 
and the second mounting assembly are installed on the two 65 

fixing parts respectively, to connect the communication 
device to the hearing protection equipment. 

DETAILED DESCRIPTION 

The technical solutions of the embodiments of the present 
disclosure will be clearly and completely described in the 
following with reference to the accompanying drawings. It 
is obvious that the embodiments to be described are only a 
part rather than all of the embodiments of the present 
disclosure. All other embodiments obtained by persons 
skilled in the art based on the embodiments of the present 
disclosure without creative efforts shall fall within the 
protection scope of the present disclosure. 

Referring to FIGS. 1-10, the present disclosure provides 
a communication device 100 according to an embodiment, 
which may be installed on a hearing protection equipment 
200. The hearing protection equipment 200 includes ear­
muffs 201, loudspeakers 202 arranged in the earmuffs 201, 
and an audio input member 203 arranged on a side of the 
earmuff 201 (referring to FIGS. 9 and 10). 

The communication device 100 includes a housing 10, a 
first mounting assembly 20 rotatably arranged on a first end 
of the housing 10, a second mounting assembly 30 arranged 
on a second end of the housing 10, a microphone 40 for 
capturing an audio, a radio transceiver 50 configured to 
wirelessly transmit the audio captured by the microphone 40 
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to user and wirelessly receive one or more wireless signals 
carrying audio from the user, and an audio output member 
60 connected to the audio input member 203 and configured 
to transmit the wireless signals carrying audio to the loud­
speakers 202. The first mounting assembly 20 and the 
second mounting assembly 30 are releasably mounted on 
two ends of the earmuff 201 respectively to connect the 
communication device 100 with the hearing protection 
equipment 200. 

The radio transceiver 50 can be set vertically. Specifically, 
the radio transceiver 50 is arranged in parallel with an axial 
direction of the housing 10 to make the communication 
device 100 compact. 

The communication device 100 further includes at least 
one button 70, a display screen 80, and a power supply 90. 
The at least one button 70 may include an on-off button, a 
volume up button, a volume down button, etc. The power 
supply 90 may be a rechargeable battery, a lithium battery, 
a solar cell, or the like. 

The housing 10 is substantially arc-shaped, and the hous­
ing 10 is matched with the earmuff 201 in structure. The 
housing 10 includes an upper housing 11, a lower housing 12 
and a cover 13. The upper housing 11 includes a first 
receiving portion 112, the lower housing 12 includes a 
second receiving portion 122, and the microphone 40 is 
received in a space enclosed by the first receiving portion 
112 and the second receiving portion 122. The first receiving 
portion 112 and the second receiving portion 122 can extend 
obliquely to a position adjacent to user's mouth, so that the 
microphone 40 can easily receive the wireless signal con­
taining audio from the user. The upper housing 11 defines at 
least one first opening 113 and a second opening 114, the at 
least one button 70 is exposed through the at least one first 
opening 113, and the display screen 80 is exposed through 
the second opening 114. 

After the power supply 90 is received in a receiving 
groove 123 defined in the lower housing 12, the cover 13 
covers the power supply 90 to protect the power supply 90. 

The earmuff201 of the hearing protection equipment 200 
includes a rigid housing 2011 and a flexible part 2012 
detachably arranged on an inner side of the housing 2011. 
The flexible part 2012 is used to protect user's ear. Each of 
two ends of the housing 2011 is provided with a fixing part 
2013. The first mounting assembly 20 and the second 
mounting assembly 30 are installed on the fixing parts 2013, 
respectively, so that the communication device 100 is 
installed on the hearing protection equipment 200. 

4 
rotatably connected with the rotating portion 2043, so that 
the first connecting portion 2041 is rotatably connected with 
the housing 2011. The third connecting portion 2044 
includes a straight section connected with the connecting 

5 end 2045 and a bending section connected with the bracket 
205. The third connecting portion 2044 may be made of a 
bendable material, so that the first connecting portion 2041 
can rotate easily. 

The housing 10 further includes an engaging portion 103 
10 protruded from a side of the housing 10. When the commu­

nication device 100 is mounted on the hearing protection 
equipment 200, the engaging portion 103 is clamped with an 
inclined surface 2014 of the housing 2011. 

In the technical solution of the present disclosure, the 
15 communication device 100 includes the first mounting 

assembly 20 and the second mounting assembly 30, and the 
first mounting assembly 20 is rotatably arranged at the first 
end of the housing 10. When it needs to install the commu­
nication device 100 on the hearing protection equipment 

20 200, the second mounting assembly 30 is installed on one 
fixing part 2013 of the hearing protection equipment 200; 
and the first mounting assembly 20 is rotated in a direction 
away from the housing 10, so that the hearing protection 
equipment 200 can be placed in the housing 10 easily, then 

25 the first mounting assembly 20 is rotated in a direction close 
to the housing 10 to install on the other fixing part 2013 of 
the hearing protection equipment 200 conveniently. There­
fore, the installation process is simple and convenient. 
Further, as the first mounting assembly 20 is rotatably 

30 connected with the housing 10, when the first mounting 
assembly 20 is rotated in the direction away from the 
housing 10, the accommodating space 102 for accommo­
dating the equipment 200 is expanded, so that the hearing 
protection equipment 200 of different sizes can be placed 

35 into the accommodating space 102, thus the communication 
device 100 has a better adaptability. 

The first mounting assembly 20 includes a first connecting 
member 21 connected with the housing 10, a first mounting 
member 22, and an elastic member 23. The first mounting 

40 member 22 is rotatably connected with the first connecting 
member 21 by the elastic member 23. The first mounting 
member 22 is clamped with the earmuff201 under the elastic 
force of the elastic member 23; the first mounting member 
22 can be separated from the earmuff 201 after overcoming 

45 the elastic force of the elastic member 23. 

The hearing protection equipment 200 further includes a 
bracket 205 connected between the two earmuffs 201 by at 
least one connecting assembly 204. A quantity of the at least 50 

one connecting assembly 204 may be four, the four con­
necting assemblies 204 201 are connected with two sides of 
the earmuffs 201, respectively. The connecting assembly 
204 includes a first connecting portion 2041 connected with 
the earmuff 201, a second connecting portion 2042 con- 55 

nected with the first connecting portion 2041, a rotating 
portion 2043, and a third connecting portion 2044 config­
ured to connect the first connecting portion 2041 with the 
bracket 205. A connecting end 2045 of the first connecting 
portion 2041 is connected with the third connecting portion 60 

2044. The first connecting portion 2041 is protruded with at 
least one protrusion 2046 connected with the second con­
necting portion 2042. In detail, the first connecting portion 
2041 is protruded with two protrusions 2046, and the second 
connecting portion 2042 is connected between the two 65 

protrusions 2046. The rotating portion 2043 is arranged on 
the housing 2011, and the second connecting portion 2042 is 

The elastic member 23 includes at least one elastic body 
231 arranged on the first connecting member 21, and at least 
one butting part 232 connected with the elastic body 231 and 
butted against the first mounting member 22. The first 
mounting member 22 rotates in a direction away from the 
housing 10 under a pressure, the first mounting member 22 
rotates the butting part 23 2 to compress the elastic body 231; 
when the pressure applied to the first mounting member 22 
is released, the elastic body 231 in a compressed state rotates 
the first mounting member 22 to an initial state. 

The elastic body 231 can sleeve on the first connecting 
member 21. 

The elastic member 23 further includes at least one fixing 
part 233 connected with the elastic body 231 and fixed on 
the housing 10. The elastic member 23 may include two 
opposite elastic bodies 231, two opposite butting parts 232, 
and two opposite fixing parts 233. The two opposite fixing 
parts 233 are connected to form a U-shaped structure. 

The first mounting member 22 includes a receiving por­
tion 2221, and the butting part 232 can be received in the 
receiving portion 2221. The butting part 232 includes a 
straight section 2321 connected with the elastic body 231 
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and a bending section 2322 connected with the straight 
section 2321. The two bending sections 2322 extend towards 
each other or extend in opposite directions. The receiving 
portion 2221 is matched with the butting part 232 in shape, 
that is, the receiving portion 2221 also has a straight section 5 

and a bending section. 
One end of the upper housing 11 defines a notch 115. The 

upper housing 11 further includes a connecting element 111 
connected with the first connecting member 21. The con­
necting element 111 extends out of the notch 115 to connect 10 

the first mounting member 22 with the housing 10. The 
connecting element 111 defines a through hole 1111, the first 
connecting member 21 is accommodated in the through hole 
111, and the connecting element 111 is located between two 

15 
elastic bodies 231. One end of the lower housing 12 is 
provided with a convex strip 121. When the upper housing 
11 is connected with the lower housing 12, the convex strip 
121 extends into the notch 115 to seal a part of the notch 115. 

The first mounting member 22 includes a mounting 20 

portion 220 which may be a space, a groove, or a through 
hole, and the earmuff 201 is installed in the mounting 
portion 220. The at least one butting part 232 is butted 
against an outer surface 2201 of the mounting area 220. The 
first mounting member 22 is substantially U-shaped, and 25 

includes a first side wall 222, a bottom wall 223, and a 
second side wall 224. The first side wall 222, the bottom 
wall 223, and the second side wall 224 enclose the mounting 
portion 220. The fixing part 233 can extend above the 
mounting portion 220 from the gap between the first con- 30 

necting member 21 and the first side wall 222. The outer 
surface of the second side wall 224 is provided with an 
operating portion 225 which can be a protrusion, a groove, 
or a through hole. The first side wall 222 may define the 

35 
receiving portion 2221. The first side wall 222 is provided 
with at least one connecting part 221, the connecting part 
221 defines an opening 2211, the first connecting member 21 
is accommodated in the opening 2211. A quantity of the 
connecting part 221 may be two, and the elastic body 231 40 

and the connecting element 111 can be located between the 
two connecting parts 221. At least one end of the first 
connecting member 21 is formed with a thread 212 to 
increase a friction between the first connecting member 21 
and an inner wall of the opening 2211. The connecting 45 

portion 221 may be located on one side of the first side wall 
222 away from the second side wall 224. 

In the technical solution of the present disclosure, the first 
mounting assembly 20 includes the first connecting member 
21 connected with the housing 10, the first mounting mem- 50 

ber 22, and the elastic member 23. The first mounting 
member 22 is rotatably connected with the first connecting 
member 21 by the elastic member 23. The first mounting 
member 22 is clamped with the earmuff201 under the elastic 

55 
force of the elastic member 23, the clamping strength 
between the first mounting member 22 and the earmuff 201 
is increased. The first mounting member 22 can be separated 
from the earmuff 201 after overcoming the elastic force of 
the elastic member 23. 60 

The second mounting assembly 30 includes a second 
connecting member 31 and a second mounting member 32. 
The second connecting member 31 is fixedly, detachably or 
rotatably connected with the housing 10. The second mount­
ing member 32 is arranged on the second connecting mem- 65 

ber 31, and the second connecting member 31 is detachably 
installed on the second end of the earmuff 201. 

6 
The second mounting member 32 extends obliquely from 

one end of the second connecting member 31 to form 
another mounting portion (not marked) for mounting the 
earmuff 201. 

It should be understood that the second mounting assem­
bly 30 and the first mounting assembly 20 may have the 
same structure or different structures. 

In the technical solution of the present disclosure, the 
second mounting assembly 30 includes the second connect­
ing member 31 connected with the housing 10 and the 
second mounting member 32. The second mounting member 
32 is detachably mounted on the second end of the earmuff 
201, so that the first mounting member 22 and the second 
mounting member 32 can be respectively mounted on two 
ends of the earmuff 201. 

The audio output member 60 includes a connecting head 
61 and a connecting line 62. The connecting head 61 is 
communicated with the audio input member 203 for trans­
mitting the wireless signal containing audio to the loud­
speakers 202. The connecting line 62 is flexible, and the 
connecting head 61 is connected with an end of the con­
necting line 62 extending out of the housing 10. The 
connecting head 61 may be a connector. 

In the technical solution of the present disclosure, the 
audio output member 60 includes the connecting head 61 
and the connecting line 62, the connecting line 62 is flexible, 
so that user can easily connect the connecting head 61 with 
the audio input member 203. 

Referring to FIG. 11, the elastic member 23 of the first 
mounting assembly 20 may include an elastic body 231, two 
butting parts 232 spaced apart from each other, and a fixing 
part 233. The elastic body 231 is arranged on the first 
connecting member 21. The two butting parts 232 are butted 
against the first mounting member 22, and are respectively 
connected with the two ends of the elastic body 231. The 
butting part 232 includes a straight section 2321 connected 
with the elastic body 231 and two bending sections 2322 
connected with the straight section 2321, and the two 
bending sections 2322 extend towards each other or extend 
in opposite directions. The receiving portion 2221 is 
matched with the butting part 232 in shape. The fixing part 
233 can be located between the two butting parts 232. The 
fixing part 233 is substantially U-shaped. 

Referring to FIG. 12, the elastic member 23 of the first 
mounting assembly 20 may include an elastic body 231, a 
butting part 232, and a fixing part 233. The elastic body 231 
is arranged on the first connecting member 21. The butting 
part 232 is connected with one end of the elastic body 231, 
and the fixing part 233 is connected with the other end of the 
elastic body 231. The butting part 232 is butted against on 
the first mounting member 22. The fixing part 233 is fixed 
on the housing 10. 

The present disclosure further provides a system for 
connecting the communication device 100 to the hearing 
protection equipment 200. In the system, the first mounting 
assembly 20 and the second mounting assembly 30 are 
releasably installed on the two fixing parts 2013 respec­
tively, to connect the communication device 100 to the 
hearing protection equipment 200. 

The above description is merely some embodiments. It 
should be noted that for one with ordinary skills in the art, 
improvements can be made without departing from the 
concept of the present disclosure, but these improvements 
shall fall into the protection scope of the present disclosure. 

What is claimed is: 
1. A communication device for a hearing protection 

equipment, the hearing protection equipment comprising at 
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least one earmuff, at least one loudspeaker and an audio 
input member, wherein the communication device com-
prises: 

a housing; 
a first mounting assembly, rotatably arranged on a first 5 

end of the housing; 
a second mounting assembly, arranged on a second end of 

the housing, the first mounting assembly and the sec­
ond mounting assembly are connected to two ends of 
the earmuff respectively to releasably connect the com- 10 

munication device with the hearing protection equip-
ment; 

a microphone, configured for capturing an audio; 
a radio transceiver, configured for wirelessly transmitting 

15 
the audio captured by the microphone to user and 
wirelessly receiving a wireless signal containing an 
audio from the user; and 

an audio output member, communicated with the audio 
input member and configured for transmitting the wire- 20 

less signal containing the audio to the at least one 
loudspeaker, wherein 

the first mounting assembly comprises: 
a first connecting member, connected with the housing; 
an elastic member; 25 

a first mounting member, rotatably connected with the 
first connecting member by the elastic member, the 
first mounting member is coupled with the earmuff 
under an elastic force of the elastic member; and the 
first mounting member is separated from the earmuff 30 

after overcoming the elastic force of the elastic 
member. 

2. The communication device according to claim 1, 
wherein the elastic member comprises: 

at least one elastic body, arranged on the first connecting 35 

member; and 
at least one butting part, connected with the elastic body 

and butted against the first mounting member, wherein 
when a pressure is applied on the first mounting member, 

the first mounting member rotates in a direction away 40 

from the housing, so that the butting part rotates to 
compress the elastic body; and 

the elastic body in a compressed state rotates the first 
mounting member to an initial state when the pressure 
applied on the first mounting member is released. 45 

8 
8. The communication device according to claim 1, 

wherein the elastic member further comprises: 
a fixing part, fixed on the housing, two ends of the fixing 

part are connected with the two elastic bodies, respec­
tively. 

9. The communication device according to claim 1, 
wherein each butting part comprises: 

a bending section, the two bending sections extend 
towards each other or extend in opposite directions. 

10. The communication device according to claim 1, 
wherein the elastic member comprises: 

an elastic body, arranged on the first connecting member; 
and 

two butting parts, spaced apart from each other and butted 
against the first mounting member, the two butting 
parts are both connected with the elastic body. 

11. The communication device according to claim 1, 
wherein the elastic member comprises: 

an elastic body, arranged on the first connecting member; 
a butting part, connected with the elastic body and butted 

against the first mounting member; and 
a fixing part, connected with the elastic body and fixed on 

the housing. 
12. The communication device according to claim 1, 

wherein the housing comprises: 
a connecting element, connected with the first connecting 

member to connect the first mounting member with the 
housing. 

13. The communication device according to claim 1, 
wherein the second mounting assembly comprises: 

a second connecting member, connected with the housing; 
and 

a second mounting member, arranged on the second 
connecting member, and the second connecting mem­
ber is detachably mounted on an end of the earmuff. 

14. The communication device according to claim 1, 
wherein the audio output member comprises: 

a connecting head, communicated with the audio input 
member, and configured for transmitting the wireless 
signal containing the audio to the at least one loud­
speaker; and 

a connecting line, connected with the connecting head, the 
connecting line is flexible. 

15. The communication device according to claim 1, 
further comprising at least one of at least one button, a 
display screen and a power supply. 

3. The communication device according to claim 1, 
wherein the at least one elastic body sleeves on the first 
connecting member. 

4. The communication device according to claim 1, 
wherein the first mounting member comprises: 

16. The communication device according to claim 1, 
wherein the housing is substantially arc-shaped, and the 

50 housing is adapted to the earmuff in shape. 
a receiving portion, the at least one butting part is received 

in the receiving portion. 
5. The communication device according to claim 1, 

wherein the butting part comprises: 
a straight section, connected with the elastic body; and 
a bending section, connected with the straight section. 
6. The communication device according to claim 1, 

wherein the elastic member further comprises: 
at least one fixing part, connected with the elastic body 

and fixed on the housing. 
7. The communication device according to claim 1, 

wherein the elastic member comprises: 
two elastic bodies, spaced apart from each other and 

arranged on the first connecting member; and 

55 

60 

two butting parts, spaced apart from each other and butted 65 

against the first mounting member, each butting part is 
connected with one corresponding elastic body. 

17. A system for connecting a communication device to a 
hearing protection equipment, the system comprising: 

a communication device, comprising: 
a housing; 
a first mounting assembly, rotatably arranged on a first 

end of the housing; and 
a second mounting assembly, arranged on a second end of 

the housing; 
and a hearing protection equipment, comprising: 
at least one earmuff, comprising two fixing parts, the first 

mounting assembly and the second mounting assembly 
are installed on the two fixing parts respectively, to 
connect the communication device to the hearing pro­
tection equipment, wherein 

the first mounting assembly comprises: 
a first connecting member, connected with the housing; 
an elastic member; 
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a first mounting member, rotatably connected with the 
first connecting member by the elastic member, the 
first mounting member is coupled with the earmuff 
under an elastic force of the elastic member; and the 
first mounting member is separated from the earmuff 5 

after overcoming the elastic force of the elastic 
member. 

18. The system according to claim 17, wherein the ear-
muff further comprises: 

a rigid housing, comprising the two fixing parts; and 10 

a flexible part, arranged on the housing. 
19. The system according to claim 17, wherein 
the communication device further comprises an audio 

output member; and 
the hearing protection equipment further comprises an 15 

audio input member, connected with the audio output 
member. 

* * * * * 

10 
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