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(67)  An audio device includes a casing, a handle
frame downwardly extended from a bottom side of the
casing, a speaker assembly and a PCB board are re-
ceived in the casing, and a microphone supported on the
casing in a dynamic manner for preventing a vibration of
the casing directly transmitted to the microphone. The
microphone and the speaker assembly are electrically
connected to the PCB board, such that the speaker as-
sembly is adapted for instantly play back a sound signal
collected by the microphone. The audio device of the
presentinvention has an advantages of high impedance,
good sound quality, and strong omni-directional ability,
such that the electro-acoustic conversion effectand over-
all performance of the audio device is enhanced. At the
same time, the audio device has a built-in speaker to
instantly play back the sound collected by the micro-
phone so as to fulfill different applications.

AUDIO DEVICE WITH DYNAMIC MICROPHONE AND SPEAKER

FIG. 2
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Description
BACKGROUND OF THE PRESENT INVENTION
Field of Invention

[0001] The present invention relates a microphone,
and more particularly to an audio device with a dynamic
microphone and speaker.

Description of Related Arts

[0002] A microphone is an audio device for receiving
a sound signal and converting the sound signal into an
electrical signal. Accordingly, different types of micro-
phone and different qualities of microphone directly affect
the electro-acoustic conversion result. There are two
mainly types of conventional microphone, which are elec-
tromagnetic and capacitive microphones, wherein their
electro-acoustic conversion powers and microphone im-
pedance cannot meet the requirements. At the same
time, the conventional microphone does not provide any
photoelectric indicating function to meet the market de-
mand. Further, the conventional microphone comprises
an audio receiver directly coupled in a handle frame in a
stationary immovable manner, wherein there is no buff-
ering element provided between the audio receiver and
the handle frame, such that any unwanted noise, such
as a background noise, will also be collected by the audio
receiver. Therefore, the conventional microphone cannot
provide a high sound quality.

SUMMARY OF THE PRESENT INVENTION

[0003] In order to solve the above technical problems,
an objective of the presentinvention is to provide an audio
device with a dynamic microphone and speaker, which
has an advantages of high impedance, good sound qual-
ity, and strong omni-directional ability, such that the elec-
tro-acoustic conversion effect and overall performance
of the audio device of the present invention can be en-
hanced.

[0004] In order to achieve the above objective, the
present invention provides:

an audio device, comprising a casing, ahandle frame
downwardly extended from a bottom side of the cas-
ing, a speaker assembly and a PCB board received
inthe casing, amicrophone supported on said casing
in a dynamic manner for preventing a vibration of
said casing directly transmitted to said microphone,
wherein the microphone and the speaker assembly
are electrically connected to the PCB board, wherein
the microphone is arranged for sound collection to
transmit to the PCB board while the speaker assem-
bly is arranged for sound play back from the PCB
board. The audio device further comprises a micro-
phone supporter coupled at an upper side of the cas-
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ing, wherein said microphone is movably coupled to
said microphone supporter, such that said micro-
phone supporter is arranged for absorbing the vibra-
tion from said casing to prevent the vibration directly
transmitted to said microphone. The microphone
supporter comprises an outer supporting ring cou-
pled at said casing, aninner supporting ring disposed
within said outer supporting ring to define a circum-
ferential gap between said outer supporting ring and
said inner supporting ring, and a plurality of ring con-
nectors spacedly disposed at said circumferential
gap to retain said inner supporting ring said being
encircled within said outer supporting ring. The mi-
crophone supporter further has at least a wire ex-
tending slot formed at the inner supporting ring for a
connecting wire extending therethrough to connect
to the microphone. The microphone supporter fur-
ther has a receiving indentation formed at a bottom
side of the inner supporting ring to communicate with
the wire extending slot for receiving an excessive
portion of the connecting wire at said bottom side of
said inner supporting ring.

[0005] Preferably, the audio device further comprises
a LED display unit provided at a lateral side of the casing
and electrically connected to the PCB board.

[0006] Preferably, the audio device further comprises
a microphone cover coupled at an upper side of the cas-
ing to receive the microphone in the microphone cover.
[0007] Preferably, the microphone supporter is made
of shock absorbing material that allows a slightly move-
ment of the microphone with respect to the casing and
absorbs the vibration from the casing.

[0008] Preferably, a height of the inner supporting ring
is larger than a height of the outer supporting ring, where-
inatop end of the innersupportingringis protruded above
the outer supporting ring to couple with the microphone.
[0009] Preferably, the speaker assembly comprises a
speaker electrically connected to the PCB board.
[0010] Preferably, the speaker assembly further com-
prises a diaphragm support coupled at a back side of the
speaker, and a passive diaphragm film coupled at the
diaphragm support.

[0011] The audio device of the present invention has
an advantages of high impedance, good sound quality,
and strong omni-directional ability, such that the electro-
acoustic conversion effect and overall performance of
the audio device of the present invention can be en-
hanced. At the same time, the audio device has a built-
in speaker to instantly play back the sound collected by
the microphone so as to fulfill different needs or different
applications.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is a perspective view of an audio device with
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a dynamic microphone and speaker according to a
preferred embodiment of the present invention.
FIG. 2 is an exploded perspective view of the audio
device with the dynamic microphone and speaker
according to the above preferred embodiment of the
present invention.

FIG. 3 is a sectional view of the audio device with
the dynamic microphone and speaker according to
the above preferred embodiment of the present in-
vention.

FIG. 4 is an exploded perspective view of the micro-
phone coupled to the casing via the microphone sup-
porter according to the above preferred embodiment
of the present invention.

FIG. 5 is another exploded perspective view of the
microphone coupled to the casing via the micro-
phone supporter according to the above preferred
embodiment of the present invention.

FIG. 6 illustrates the sound signal being collected by
the microphone and instantly played back by the
speaker assembly of the audio device according to
the above preferred embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0013] The presentinvention will be described fromthe
following accompanying drawings, and the specific em-
bodiments.

[0014] As shown in FIG. 1 to FIG. 5, an audio device
according to a preferred embodiment of the present in-
vention s illustrated, wherein the audio device comprises
a casing 1, a handle frame 2 downwardly extended from
a bottom side of the casing 1, a microphone cover 3 cou-
pled at an upper side of the casing 1, a microphone 4
received in the microphone cover 3, a speaker assembly
5 and a PCB board 8 received in the casing 1. The mi-
crophone 4 and the speaker assembly 5 are electrically
connected to the PCB board 8, wherein the microphone
4 is arranged for sound collection to transmit to the PCB
board 8 while the speaker assembly 5 is arranged for
sound play back from the PCB board 8. According to the
preferred embodiment, the microphone 4 is supported
on the casing in a dynamic manner to allow the micro-
phone 4 being slightly moved with respect to the casing
1 for preventing a vibration of the casing 1 being directly
transmitted to the microphone 4. In other words, the
speaker assembly is able to instantly output a sound sig-
nal collected by the microphone through the PCB board 8.
[0015] According to the preferred embodiment, the mi-
crophone 4 as the dynamic microphone has an advan-
tages of high impedance, good sound quality, and strong
omni-directional ability, such that the electro-acoustic
conversion effect and overall performance of the audio
device of the present invention will be enhanced. Fur-
thermore, the speaker assembly 5 is provided in the cas-
ing 1, wherein under the control of the PCB board 8, the
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sound can be played back by the speaker assembly 5 at
the same time when the sound is collected by the micro-
phone 4 so as to meet different requirements.

[0016] For a display purpose, the audio device further
comprises a display unit 6 provided at a lateral side of
the casing 1 and electrically connected to the PCB board
8. Preferably, the display unit 6 is a LED display unit
incorporating with a LED indicating light. Alternatively,
the display unit 6 can be a digital screen or the like.
[0017] In order to support the microphone 4, the audio
device further comprises a microphone supporter 7 cou-
pled at the casing 1, wherein the microphone supporter
7 is extended through the upper side of the casing 1. The
microphone 4 is movably coupled to microphone sup-
porter 7 so as to support the microphone 4 above the
casing 1. Accordingly, the microphone supporter 7 is ar-
ranged for absorbing the vibration from the casing 1 to
prevent the vibration directly transmitted to the micro-
phone 4.

[0018] According to the preferred embodiment, the mi-
crophone supporter 7 comprises an outer supporting ring
70 coupled at the casing 1, an inner supporting ring 71
disposed within the outer supporting ring 70 to define a
circumferential gap between the outer supporting ring
and the inner supporting ring 71, and a plurality of ring
connectors 72 spacedly disposed at the circumferential
gap to retain the inner supporting ring 71 being encircled
within the outer supporting ring 70. In other words, each
of the ring connectors 72 is extended radially and has an
inner end biased against an outer circumferential surface
of the inner supporting ring 71 and an outer end biased
against an inner circumferential surface of the outer sup-
porting ring 70. Preferably, the inner supporting ring 71
is coaxially supported within the outer supporting ring 70
via the ring connectors 72. Accordingly, at least one of
the outer supporting ring 70, the inner supporting ring 71
and the ring connectors 72 is made of shock absorbing
material such as soft rubber material. In one example,
the ring connectors 72 re made of shock absorbing ma-
terial. Forexample, the outer supporting ring 70, the inner
supporting ring 71 and the ring connectors 72 are indi-
vidual components, wherein only the ring connectors 72
are made of shock absorbing material such as soft rubber
material. Preferably, the outer supporting ring 70, the in-
ner supporting ring 71 and the ring connectors 72 are
integrally formed to form a one piece integrated member
which is made of shock absorbing material such as soft
rubber material. In other words, by dynamically connect-
ing the microphone 4 to the microphone supporter 7, the
microphone supporter 7 is made of shock absorbing ma-
terial that allows a slightly movement of the microphone
4 with respect to the casing 1 by means of dynamic con-
nection and absorbs the vibration from the casing 1.
[0019] Accordingly, the outer supporting ring 70 and
the inner supporting ring 71 are spaced apart with each
other and the ring connectors 72 are formed in the cir-
cumferential gap between the outer supporting ring 70
and the inner supporting ring 71 to form the one piece
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integrated member. Since the microphone supporter 7
is made of shock absorbing material, the microphone
supporter 7 provides a buffering function to absorb and/or
cancel the vibration and/or impact at the casing 1, so as
to ensure the excellent electro-acoustic conversion per-
formance of the microphone 4.

[0020] Forfacilitating the installation of the microphone
4, a height of the inner supporting ring 71 is larger than
a height of the outer supporting ring 70, wherein a top
end of the inner supporting ring 71 is protruded above
the outer supporting ring 70 to couple with the micro-
phone 4.

[0021] Furthermore, the microphone supporter 7 fur-
ther has at least a wire extending slot 73 formed at the
inner supporting ring 71 for a connecting wire extending
therethrough to connect to the microphone 4. Preferably
two wire extending slots 73 are provided at two sides of
the inner supporting ring 71 that two connecting wires
are guided to extend through the wire extending slots 73
at the inner supporting ring 71 to connect to the micro-
phone 4.

[0022] For facilitating the wire storage, sorting, and
leading out, in this embodiment, the microphone support-
er 7 further has a receiving indentation 74 formed at a
bottom side of the inner supporting ring 71 to communi-
cate with the wire extending slot 73. Therefore, an ex-
cessive portion of the connecting wire at the bottom side
of the inner supporting ring 71 can be organized and re-
ceived at the receiving indentation 74.

[0023] According to the preferred embodiment, the
speaker assembly 5 comprises a speaker 50 electrically
connected to the PCB board 8.

[0024] Furthermore, the speaker assembly 5 further
comprises a diaphragm support 51 coupled at a back
side of the speaker 50, and a passive diaphragm film 52
coupled at the diaphragm support 51 for outputting the
sound signal. Via the action of the passive diaphragm
film 52, the sound output of the speaker assembly is
greatly improved, so as to highly enhance the sound qual-
ity of the audio device of the present invention.

[0025] The above description is only the preferred em-
bodiment of the present invention, and is not intended to
be limiting. The presentinvention should include all mod-
ifications, equivalent substitutions and improvements
made within the spirit and principles of the presentinven-
tion.

Claims
1. An audio device, comprising:

a casing;

a handle frame downwardly extended from a
bottom side of said casing;

a speaker assembly and a PCB board received
in said casing;

a microphone supported on said casing in a dy-
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namic manner for preventing a vibration of said
casing directly transmitted to said microphone,
wherein said microphone and the speaker as-
sembly are electrically connected to said PCB
board, such that said speaker assembly is
adapted for instantly play back a sound signal
collected by said microphone;

a microphone supporter coupled at an upper
side of said casing, wherein said microphone is
movably coupled to said microphone supporter,
such that said microphone supporteris arranged
for absorbing the vibration from said casing to
prevent the vibration directly transmitted to said
microphone,

wherein said microphone supporter comprises
an outer supporting ring coupled at said casing,
an inner supporting ring disposed within said
outer supporting ring to define a circumferential
gap between said outer supporting ring and said
inner supporting ring, and a plurality of ring con-
nectors spacedly disposed at said circumferen-
tial gap to retain said inner supporting ring said
being encircled within said outer supporting ring;
and

said microphone supporter has at least a wire
extending slot formed at said inner supporting
ring for a connecting wire extending there-
through to connect to said microphone and

a receiving indentation formed at a bottom side
of said inner supporting ring to communicate
with said wire extending slot for receiving an ex-
cessive portion of the connecting wire at said
bottom side of said inner supporting ring.

The audio device, as recited in claim 1, wherein said
microphone supporter is made of shock absorbing
material that allows a slightly movement of said mi-
crophone with respect to said casing and absorbs
the vibration from said casing, and

wherein a height of said inner supportingringis larger
than a height of said outer supporting ring, wherein
a top end of said inner supporting ring is protruded
above said outer supporting ring to couple with said
microphone.

The audio device, as recited in claim 2, wherein said
speaker assembly comprises a speaker electrically
connected to said PCB board, a diaphragm support
coupled at a back side of said speaker, and a passive
diaphragm film coupled at said diaphragm support
for outputting the sound signal.

The audio device, as recited in claim 3, further com-
prising a LED display unit provided at a lateral side
of said casing and electrically connected to said PCB
board, and a microphone cover coupled at an upper
side of said casing to receive said microphone in
said microphone cover.



EP 4 096 234 A1

FIG. 1



EP 4 096 234 A1

FIG. 2



EP 4 096 234 A1

3




FIG. 4



FIG. 5



EP 4 096 234 A1

Sound signal

U

Microphone 4

|

PCB board 8

|

Speaker
assembly 5

4

Sound signal

FIG. 6

10




10

15

20

25

30

35

40

45

50

55

European
o’ Patent Office EUROPEAN SEARCH REPORT

Européisches
Patentamt

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 4 096 234 A1

Application Number

EP 21 17 6174

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE

Category of relevant passages to claim APPLICATION (IPC)
X US 10 893 366 Bl (YANG BING [CN]) 1-4 INV.
12 January 2021 (2021-01-12) HO4R1/02
* the whole document * HO4R1/08
G1OH1/00
ADD.
HO4R1/04
HO4R1/28

TECHNICAL FIELDS
SEARCHED (IPC)

HO4R
G10H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 12 November 2021 Betgen, Benjamin

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

1"




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 096 234 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 21 17 6174

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

12-11-2021
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 10893366 Bl 12-01-2021  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	abstract
	description
	claims
	drawings
	search report

