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(57) Abrégée/Abstract:
A music earphone comprises an auricle-shaped shell (1) and a cavity formed In an earphone cover. A recelver (2) Is arranged In the
cavity. A sound hole Is provided on the upper end of the shell. The edge of the sound hole Is extended towards the interior of the
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(57) Abrege(suite)/Abstract(continued):

cavity to form a columnar listening tube (3) of which the lower end Is fixedly connected with the recelver. The lower end of the
recelver Is connected to an electric wire. A first air vent is provided on the upper end surface of the shell, and a second air vent is
provided on the earphone cover. The first and second air vents are connected by an air pipe (/) In which a noise filter cartridge (8)
IS arranged. An air vent protective screen (9) Is arranged on the first air vent on the upper end surface of the shell. An air vent
opening/closing door (10) Is arranged on the second air vent on the earphone cover. In the music earphone, the shell iIs made to
match the ear canal of a user for ventilation, external noise can be filtered, external communication sounds can still be heard; the
quality of music Is Improved, and the action safety of the user Is guaranteed.
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ABSTRACT

The present disclosure discloses a music earphone, which comprises an
auricle-shaped shell, a cover, and a cavity formed by the auricle-shaped shell and the
cover. A receiver(s) is disposed in the cavity, a sound aperture is disposed at an upper

5 end of the shell, an edge of the sound aperture extends towards the interior of the cavity
to form a cylindrical hearing tube, a lower end of the hearing tube is fixedly connected

with the receiver(s), and a lower end of each of the receiver(s) is connected with a
conductor. The music earphone allows the shell to match the auricle of a user in a
breathable manner, filter out the external noise while still enabling the user to hear the

10 external communication sound, improve the music quality, and guard the traffic safety of

the user.
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MUSIC EARPHONE

FIELD OF THE INVENTION
The present disclosure relates to the technical field of earphones, and more

particularly, to a music earphone.

BACKGROUND OF THE INVENTION

Currently 1n the market, most of mu.sic earphones used with music players (e.g.,
MP3, iPod, 1Phone, 1Pad, Smart Phone, computers or the like) are of the general type that
1s plugged into the users’ ears, and are adapted to satisfy the general demands for music
playing and listening. Because the general type of earplugs cannot match auricles of
ditferent individuals both 1n form and 1n size, leakage of the sound pressure will occur to
cause a poor music effect if the earplugs cannot be plugged tightly. On the other hand,
if the earphone 1s plugged into the auricle with a great force to reduce the sound pressure
leakage, then uncomtortable feelings such as pains and fullness will be caused.

A fraction of earphones currently available in the market are customized so that
the earphones can match the users’ auricles 1n form and 1n size to improve the tightness
and, therefore, to directly improve the music effect. Meanwhile, the receivers in the
earphones can be put further into the ear canal to be closer to the ear drum so that the

music effect of the earphones can get further improved. The customized earphones are

mostly targeted to music fans who lay emphasis on the music effect. The customized
earphones are made on a personalized basis through a process of firstly extracting an ear
print of the earphone user, fabricating an earphone shell according to the ear print, then

putting the receiver into the shell and connecting the receiver with a conductor, and

finally putting on a cover to seal the earphone. Manufacturers including Ultimate Ear,

Westone, Logitech all produce such customized earphones. However, such customized
earphones still have problem of being unable to satisfy the market demands in the
following respects:

a) Because the shell thereof makes close contact with the ear canal, a feeling of
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fullness tends to be caused to affect the music quality;

b) Also because the shell makes close contact with the ear canal in an airtight
manner, anaphylaxis of the ear canal tends to occur after a long time of use;

c) Because the shell is too large to extend into the second curve of the ear canal,
the long distance from the receiver to the ear drum increases the gain loss of the
earphone, which will affect the music effect;

d) Because the earphone makes too close contact with the wall of the ear canal to
closely block the ear canal, the user cannot hear the sound from the ambient, which might
cause traffic safety problems; and

e) If the earphoné is chosen to make loose contact with the wall of the ear canal,
the problem of ear fullness due to air tightness can be solved, but the music quality will

be greatly compromised due to introduction of the ambient noise.

SUMMARY OF THE INVENTION
A primary objective of the present disclosure is to provide a music earphone,
which can:allow a shell to match an auricle of a user in a breathable manner, improve the
music quality and guard the traffic safety of the user.
To solve the aforesaid technical problem, a technical solution adopted 1n the
present disclosure 1s to provide a music earphone, which comprises an auricle-shaped
shell, a cover, and a cavity formed by the auricle-shaped shell and the cover. One or

more receivers are disposed 1n the cavity, a sound aperture is disposed at an upper end of

the shell, an edge of the sound aperture extends towards the interior of the cavity to form

a cylindrical hearing tube, a lower end of the hearing tube is fixedly connected with the
receiver(s), a lower end of each of the receiver(s) is connected with a conductor, an upper

end surface of the shell and the cover are formed with a first vent hole and a second vent
hole communicating with the first vent hole via a vent tube respectively, a noise filtering
core 1s disposed 1nside the vent tube, and the first vent hole on the upper end surface of
the shell is provided with a guard screen. In an exemplary embodiment, because the

vent tube 1tself 1s a porous tube formed with a plurality of pores having a bore diameter
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of less than 0.5 mm, there 1s no need to fill a noise filtering core therein.
Preferably, the noise filtering core 1s of a multi-sectional structure, and is made of

a special porous polymer selected from an ultrahigh molecular weight polyethylene

- (UHMW-PE), a high-density polyethylene (HDPE), polytetrafluoroethylene (PTFE),

polypropylene (PP), polyvinylidene fluoride (PVDEF), nylon, pdlyethersulfone (PES), or a
mixture thereof.

Preferably, a sound aperture protective screen 1s disposed on the soﬁnd aperture.

Preferably, a door is disposed on the cover at a position corresponding to the
second vent hole, and the door 1s of a flip-over type or a sliding type.

Preferably, the vent tube 1s disposed inside the cavity in a helical form or in a
curved form that extends along an 1inner wall of the shell.

Preferably, the vent tube 1s disposed inside a wall of the shell in a helical form, a

linear form or a curved form.

Preferably, the shell 1s a soft shell, and the soft shell is one of the ITE-half shell
type, the ITC type, the CIC type and the customized general type, and the soft shell is
made of one or more soft polymer materials selected from a silicone rubbér,
polyurethane, é thermoplastic polyurethane (TPU) rubber, a thermoplastic elastomer, or
polymers of silicone and polyurethane.

The present disclosure has the following benefits: the present disclosure provides

a music earphone, which can allow a shell to match an auricle of a user in a breathable

manner, improve the music quality and guard the traffic safety of the user.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 1s a schematic structural view of a music earphone according to a preferred
embodiment of the present disclosure;
FIG. 2 1s a schematic structural view of a music earphone according to another
preferred embodiment of the present disclosure;

FIG. 3 1s a schematic structural view of a vent tube of a music earphone according

to the present disclosure;
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FIG. 4 is a schematic structural view of a music earphone according to still
another preterred embodiment of the present disclosure;
FIG. 5 1s a schematic structural view of a music earphone according to a further

preferred embodiment of the present disclosure; and

FIG. 6 is a schematic structural view of a music earphone according to a still

turther preferred embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

Hereinbelow, the preferred embodiments of the present disclosure will be detailed

with reference to the drawings to make advantages and features of the present disclosure
more apparent to those skilled in the art so that the protection scope of the present
disclosure can be defined more explicitly.

Referring to FIG. 1 to FIG. 6, embodiments of the present disclosure will be

described as follows.

A music earphone comprises an auricle-shaped shell, a cover, and a cavity formed
by the auricle-shaped shell and the cover. One or more receivers are disposed in the
cavity, a sound aperture 1s disposed at an upper end of the shell, an edge of the sound
aperture extends towards the interior of the cavity to form a cylindrical hearing tube, a
lower end of the hearing tube is fixedly connected with the receiver(s), a lower end of
each of the receiver(s) 1s connected with a conductor, an upper end surface of the shell
and the cover are formed with a first vent hole and a second vent hole communicating
with the first vent hole via a vent tube respectively, a noise filtering core is disposed
inside the vent tube, the first vent hole on the upper end surface of the shell is provided
with a guard screen, and a door is disposed or not disposed on the cover at a position

corresponding to the second vent hole, and the door is of a flip-over type or a sliding

type.
(I) The shell of the present disclosure is a customized soft shell. There are the

following four methods to make the customized earphone soft cover, and the four

methods may also be used in combination to make the cover of the earphone into a soft
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cover of a general type, which may be one of the ITE-half shell type, the ITC type, and
the CIC type, and may be of a large size, a medium size, a small size or other different
SiZes.

1. There 1s no need to extract an ear print, and a soft polymer material (the soft
polymer material is one or more of a silicone rubber, polyurethane, a TPU rubber, a TPE
or polymers of silicone and polyurethane) is directly injected into the ear canal of the user
for instant molding so that a soft cover can be fabricated on site.

2. An ear print 1s extracted firstly, and then a soft polymer material is used to
fabricate a soft cover according to the ear print. The soft polymer material is one or
more of a silicone rubber, polyurethane, a TPU rubber, a TPE or polymers of silicone and
polyurethane.

3. An ear print is extracted firstly, and then a hard polymer material is used to
fabricate a hard cover according to the ear print and a soft material coating is further
coated on the outer surface of the hard cover. The hard polymer material may be one or
more of acrylonitrile butadiene styrene (ABS), polypropylene (PP), polyethylene (PE),
polycarbonate (PC) or polymers of PC/ABS. The soft material is one or more of a
silicone rubber, polyurethane, a TPU rubber, a TPE or polymers of silicone and
polyurethane.

4. Alternatively, an earphone cover is fabricated according to principles of
fabricating the shell of a flexible CIC-type audiphone, and a soft ear mold is disposed at
an end portion of the cover. The hard cover of the earphone may also be' tabricated into
a size slightly smaller than that of the auricle according to the CIC method for fabricating
a customized hard cover; and then, one or more elastic rubber rings for sealingly
contacting the wall of the ear canal are disposed around the cover. The material of the
elastic rings is one or more of a silicone rubber, polyurethane, a TPU rubber, a TPE or

polymers of silicone and polyurethane.

(I) A noise filtering core of a multi-sectional structure is disposed inside . a

breather tube.

1. In order to improve the breathability, more than one communicating mini
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breather tubes or vent tubes are disposed inside the earphone to filter out the ambient
noise while allowing the air to circulate between the interior and the exterior of the ear.
The breather tube may be one or more kinds of tubes that extend through the shell,
through a wall of the shell, or along the outer wall of the shell. The vent tube may be of
a linear form, or of a regular or irregular curved or helical form. The breather tube may
be in a circular shape, an oval shape, a triangular shape, a quadrangular shape, or a
polygonal shape. The maximum radial dimension is 0.3mm to 0.5mm, and the
minimum radial dimension is no less than 0.1mm. The vent tube may be hollow, or may
be filled with a noise filtering core. In a special case where the diameter of the vent
tube 1s less than 1.0mm, the ambient noise can be effectively filtered out even when no
filtering core 1s filled inside the vent tube.

2. No less than one vent tube 1s disposed to connect the openings at two ends of
the cover respectively, and the wall of the tube(s) and the vent tube(s) are bonded
sealingly together by means of an adhesive to prevent air leakage. The material of the
vent tube(s) i1s one or more of the aforesaid soft or hard materials. The cross-sectional
shape of the vent tube(s) may be any one of the aforesaid vent hole shapes, and may be
the same as or different from the vent hole shapes, and the maximum inner diameter
thereof 1s 0.5mm to 4.5mm and the thickness of the wall thereof is 0.1mm to 2.0mm.

3. In an alternative method of filtering out the noise, one or more noise filtering
core sections are filled inside the vent tube to keep certain degrees of breathability while
filtering out the ambient noise. The noise filtering core is made of a special porous
polymer (the maximum radial dimension of pores is less than 0.5mm ) selected from an
ultrahigh molecular weight polyethylene (UHMW-PE), a high-density polyethylene
(HDPE), polytetrafluoroethylene (PTFE), polypropylene (PP), polyvinylidene fluoride
(PVDF), nylon 6, polyethersulfone (PES), or a mixture thereof. The cross-sectional
shape of the noise filtering core may be circular, oval, triangular, quadrangular, or
polygonal. The breathability of the core (i.e., the damping factor to the sound wave

transmission, or the frequency and loudness of the external noise to be filtered) depends

on the size, the shape and the distribution density of the pores of the filtering core, the
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diameter and length of the core, the matching degree between the shape and size of the
core and the shape and size of the vent tube, and so on. The multi-level filtering core
comprises a plurality of cores having different pores, different diameters and different
lengths, and the plurality of cores are arranged into one line (i.e., in series) or a plurality
of lines (i.e., in parallel) in sequence according to their effective filtering frequency
values or not in sequence. In this way, the ambient noise of various frequencies (50 Hz
to 20000 Hz) and loudness (10 dB to 200 dB) can be filtered out. Ohe testing method to
determine the effective noise filtering range of the filtering core is to, by using an
audiphone analyzer or an analyzer related to the acoustics, perform experimental
calibration directly or indirectly on frequencies and loudness of given ambient noises
accofding to the core material, the size and density of the pores as well as the diameter

and length of the core.

(III) A door 1s disposed or not disposed on the cover at a position corresponding to
the second vent hole.

1. As an option for the user, a door that can be opened or closed may be installed
on the cover at a position corresponding to the vent hole.

2. The door may be opened or closed manually or electrically.

3. The opening and closing of an electric door may be driven by a micro

piezo-electric element. For example, a fixed baffle is disposed to the exterior of the
opening, and a plurality of pores are formed on the fixed baffle; and an movable baffle is
disposed in the opening and in close proximity to the exterior baffle, and a plurality of
pores similar to those of the fixed baffle are also formed on the movable baffle. The
movable baffle can move linearly or rotate in a certain preset direction along the baffle
surface so that the pores on the two baffles are offset from each other with a result that
the pores of the fixed baffle are blocked by solid portions of the movable baffle. A

piezo-electric element is connected to the movable baffle to directly drive motion of the

movable baffle.
4. The weak direct-current power supply required by the piezo-electric element is

provided by the power supply of a music player. One end of a power line is connected
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with the piezo-electric element and the other end of the power line is connected with the
earphone plug, and the plug can be plugged into the player to connect with the power
supply. A power switch that 1s controlled manually or wirelessly is disposed on the
power line.

According to the above descriptions, a micro receiver of a CIC-type earphone can
extend deep into the second curve of the ear canal and keep a close distance from the ear

drum, and a soft ear mold is disposed at an end portion of the cover like the flexible

CIC-type audiphone. The soft ear mold can fix the earphone inside the ear canal while

providing breathability inside the ear canal. Alternatively, if the user does not like the
earphone wire 1n case of the wired connection, he or she can adopt the wireless Bluetooth
technology to connect the earphone with the music player wirelessly. For this purpose,
a Bluetooth module 1s added into the earphone so that communication between the
Bluetooth module and a Bluetooth component in the music player can be achieved
through wireless connection, and a fully automatic operation can be achieved wirelessly.

As a low-impedance conductor and plug technology, thin metal wires (with a
diameter of 0.001mm to 2.0mm) that are made of materials having low impedance, good
toughness, and corrosion resistance such as silver, platinum, MP35N, MP-DFT-Ag,
titantum alloys, Nitinol and the like are used to make the earphone conductor or earphone
cable; and the plug may also be made of the same material as the conductor.

What described above are only the embodiments of the present disclosure, but are

not intended to limit the scope of the present disclosure. Any equivalent structures or
equivalent process flow modifications that are made according to the specification and
the attached drawings of the present disclosure, or any direct or indirect applications of
the present disclosure in other related technical fields shall all be covered within the

scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A music earphone, comprising an auricle-shaped shell, a cover, and a cavity
formed by the auricle-shaped shell and the cover, wherein one or more receivers
are disposed in the cavity, a sound aperture is disposed at an upper end of the shell,
an edge of the sound aperture extends towards the interior of the cavity to form a
cylindrical hearing tube, a lower end of the hearing tube is fixedly connected with
the receiver(s), a lower end of each of the receiver(s) is connected with a
conductor, an upper end surface of the shell and the cover are formed with a first
vent hole and a second vent hole communicating with the first vent hole via a vent
tube respectively, a noise filtering core is disposed inside the vent tube, and the
first vent hole on the upper end surface of the shell is provided with a guard

SCICCIL.

2. The music earphone of claim 1, wherein the noise filtering core is of a
multi-sectional structure, and is made of a special porous polymer selected from
an ultrahigh molecular weight polyethylene (UHMW-PE), a high-density
polyethylene (HDPE), polytetrafluoroethylene (PTFE), polypropylene (PP),
polyvinylidene fluoride (PVDF), nylon, polyethersulfone (PES), or a mixture

thereof.

3. The music earphone of claim 1, wherein a sound aperture protective screen is

disposed on the sound aperture.

4, The music earphone of claim 1, wherein a door is disposed on the cover at a
position corresponding to the second vent hole, and the door is of a flip-over type

or a sliding type.
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The music earphone of claim 1, wherein the vent tube is disposed inside the

cavity 1n a helical form or in a curved form that extends along an inner wall of the

shell.

The music earphone of claim 1, wherein the vent tube is disposed inside a wall of

the shell 1n a helical form, a linear form or a curved form.

The music earphone of claim 1, wherein the shell 1s a hard shell or a soft shell and
1s one of the ITE-half shell type, the ITC type, the CIC type and the customized
general type, and the soft shell 1s made of one or more soft polymer materials
selected from a silicone rubber, polyurethane, a thermoplastic polyurethane (TPU)

rubber, a thermoplastic elastomer, or polymers of silicone and polyurethane.
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