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tioned within each of earphones (1) and separate
sound-guiding chambers for receiving the different
channel speakers. In taking the acoustics into account,
the separate sound chambers are installed within the
earphones according to the sound effect of different
channel speakers. An inner and an outer tube are in-
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bass area around the treble area whereby the first sound
chamber has a tube-in-tube configuration. Accordingly,
a clear positioning of the acoustic field is achieved by
different installation position of the speakers within the
earphones. In addition, the interference of sound waves
is avoided and the reproduction of original sound is
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to an improved structure
of headphones with a multichannel guiding mechanism,
and more particularly, to headphones having different
channel speakers positioned within each of earphones
and separate sound-guiding chambers for receiving the
different channel speakers. In taking the acoustics into
account, the separate sound chambers are installed
within the earphones according to characteristics of the
sound effect of different channel speakers. Accordingly,
a clear positioning of the acoustic field is achieved by
different installation position of the speakers within the
earphones. In addition, the interference of sound waves
is avoided and the reproduction of original sound is
achieved.

2. Description of the Related Art

[0002] With the improvement of the digital technology
and the popularization of the digital audio-video prod-
ucts like DVD players or surround amplifiers, they basi-
cally own the Dolby Digital and DTS decoding functions
through which the digital signals are decoded to output
the analog signals to the speaker. Therefore, DVD play-
ers or the surround amplifiers include an analog output
terminal of 5.1-ch sound signals for establishing a home
theater system with TV, DVD player, surround amplifier
and 5.1-ch speaker.

[0003] Multichannel or 5.1-channel output enables
the listeners to enjoy a high quality of sound. However,
the original sound can't be reproduced by the conven-
tional headphones. Thus, when they wear the head-
phones, the sound quality of multichannel or 5.1-chan-
nel output must be deteriorated to some extent. In order
to reach the multichannel or 5.1-channel reproduction
of original sound, the design of the sound chamber must
be adapted to the characteristics of the respective chan-
nel speaker. For example, the front main channel speak-
er has to be larger than others. Moreover, its middle sec-
tion belongs to the treble area while the periphery of the
treble area belongs to the bass area. The inventor of the
invention found that the treble and the bass are easily
mixed and, thereby resulting in a worse sound quality
when the treble and the bass are not properly separated.

SUMMARY OF THE INVENTION

[0004] It is a primary object of the invention to elimi-
nate the aforementioned drawbacks and to provide
headphones having a separate sound-guiding chamber
for each speaker. Meanwhile, the sound chambers are
designed according to the characteristics of each chan-
nel speaker and in taking acoustic principles and trans-
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mission structure into account. This allows a clear posi-
tioning of the acoustic field. In addition, the interference
of sound waves is avoided and the reproduction of orig-
inal sound is achieved. Furthermore, the sound pres-
sure is uniformly dissipated within each separate sound
chamber, thereby enlarging the surround sound effect.
So, the listener can enjoy high quality multichannel
sound effect without electronic combination technique
for 5.1-channel simulation.

[0005] It is another object of the invention to provide
headphones in which the sound chamber for the front
main channel speaker has a tube-in-tube configuration
for separating the central treble area from the peripheral
bass area of the main channel speaker. So, a clearer
treble and bass acoustic fields can be defined to im-
prove the reproduction effect of the original sound.
[0006] Itis a further object of the invention to provide
headphones in which the subwoofer within the second
sound chamber is disposed at a certain angle relative
to a horizontal plane such that it is downwardly inclined
to protect the human ears from direct exposure to the
output sound waves and to create a surround spatial
acoustic field for the user's ears.

[0007] It is still another object of the invention to pro-
vide headphones further comprising a rear surround
speaker and its separate sound chamber. The exit of the
separate sound chamber is located at the rear side of
the earphone. Meanwhile, the sound tube for defining
the sound chamber can be extended for delaying the
output of the sound waves, thereby resulting in a rear
positioning of the sound. When the sound is transmitted
by an elongated tube, more dissipating surround sound
fields are available to enhance the 5.1-channel sound
effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accomplishment of this and other objects
of the invention will become apparent from the following
descriptions and its accompanying drawings of which:

FIG. 1 is a schematic drawing of an illustrative em-
bodiment of the invention;

FIG. 2 is an exploded view of the earphone of the
invention ;

FIG. 3 is an exploded view of the earphone of the
invention seen from the other side;

FIG. 4 is a front view of the earphone of the inven-
tion;

FIG. 5 is a cross-sectional view taken along the line
5-5 of FIG. 4;

FIG. 6 is a cross-sectional view taken along the line
6-6 of FIG. 4;

FIG. 7 is a schematic drawing of all channel speak-
ers and their separate sound chambers;

FIG. 8 is a perspective view of the earphones with
a hook portion; and

FIG. 9 is a cutaway view of the earphones in ac-
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cordance with FIG. 8.

DETAILED DESCRIPTION OF THE ILLUSTRATIVE
EMBODIMENTS

[0009] First of all, referring to FIG. 1, a headphone
with multichannel guiding mechanism in accordance
with a first embodiment of the invention includes a pair
of earphones 1 with a headband 2 for holding them on
the top of the head. Meanwhile, an electric cord for
transmitting multichannel sound signals is connected
under the earphones 1.

[0010] The internal structure of the earphones 1, as
shown in FIGS. 2 and 3, includes a main body 10, a cov-
er portion 30 and an ear contact portion 40.

[0011] The main body 10 includes a first sound cham-
ber 11 for receiving a front main speaker 21, a second
sound chamber 12 for receiving a subwoofer 22, and a
third sound chamber 13 for receiving a rear surround
speaker 23, thereby forming a headset with a multichan-
nel guiding mechanism. Alternatively, the main body 10
can further include a fourth sound chamber 14 for re-
ceiving a middle speaker 24.

[0012] The cover portion 30 is attached to an outer
side of the main body 10 for covering all of the sound
chambers 11,12, 13, 14 and the speakers 21, 22, 23, 24.
[0013] The ear contact portion 40 is attached to an
inner side of the main body 10 and provides ears with a
greater comfort.

[0014] As shown in FIGS. 4, 5 and 6, the first sound
chamber 11 is larger in size for installing the front main
speaker 21. The front main speaker 21 includes a treble
area 211 in the middle thereof and a bass area 212
around the treble area 211. In order to reduce the inter-
ference of the treble and the bass within the first sound
chamber 11, an inner tube 111 for transmitting the treble
and an outer tube 112 for transmitting the bass are dis-
posed in the treble area 211 and the bass area 212, re-
spectively. According to actual test results, the tube-in-
tube (the inner tube 111 within the outer tube 112) ar-
rangement in the first sound chamber 11 ensures an im-
provement of the sound quality.

[0015] Referringto FIG. 5, the heavy bass speaker 22
is installed above the front main speaker 21. This is an
optimal installation position for the subwoofer 22. More-
over, the subwoofer 22 within the second sound cham-
ber 12 is disposed at a certain angle relative to a hori-
zontal plane such that it is downwardly inclined to pro-
tect the human ears from direct exposure to the output
sound wave and to create a surround spatial acoustic
field for the user's ears.

[0016] As shown in FIGS. 4 and 6, the rear surround
speaker 23 is disposed at an upper, a lower, or a central
position behind the front main speaker 21. Moreover, the
sound tube for installing the rear surround speaker 23
within the third sound chamber 13 can be extended as
far as possible so as to create a sound wave delay ef-
fect. Since the sound passes through a long sound tube,
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more surround acoustic field will be produced and the
surround sound quality will be enhanced. In order to
make the elongated sound tube much longer, it can be
formed in a curved shape. However, its shaped must not
be restricted to the curved shape. In fact, the length of
the sound tube is the key point of the surround effect.
Since the internal room within the earphones 1 is much
limited, the curved sound tube is therefore an optimal
solution for a better sound effect without increase of the
whole dimensions of the earphones 1.

[0017] Again, referring to FIGS. 2, 3, and 4, the ear-
phone 1 consisting of the front main speaker 21, the rear
surround speaker 23 and the subwoofer 22 can reach
multichannel sound effect by a special design of the sep-
arate sound chambers. In order to reach the 5.1-channel
effect, the middle speaker 24 is disposed at an upper, a
lower, or a central position before the front main speaker
21. The fourth sound chamber 14 for receiving the mid-
dle speaker 24 can be formed in a curved shape as well;
however, the length thereof is much shorter than the
third sound chamber 13 for receiving the rear surround
speaker 23. The internal structure of the fourth sound
chamber 14 corresponds substantially to that of the third
sound chamber 13.

[0018] Unlike the conventional headphones in which
different channel loudspeakers are separated only by
respective sound walls, the headphones of the invention
take the sound transmission principles and the acoustic
structure into account and feature separate sound
chambers for different channel loudspeakers in accord-
ance with their characteristics. Accordingly, all the loud-
speakers can produce their unique sound quality and
allow a clear positioning of their acoustic fields. As
shown in FIG. 7, the sound chambers 11, 12, 13 de-
signed in accordance with the characteristics of the front
main speaker 21, the subwoofer 22, and the rear sur-
round speaker 23 are integrated in an earphone 1,
thereby allowing the front main channel (F) to have the
treble area (H), the bass area (F), the subwoofer (W),
and the rear surround channel (R). These are what the
conventional headphones don't have. Furthermore, a
middle speaker 24 together with its sound chamber 14
is installed within the earphone 1 for creating a central
channel, thereby forming a perfect 5.1-channel ear-
phones with all different channel loudspeakers to show
their own characteristics and achieving a clear, interfer-
ence-free, and balanced reproduction of the original
sound.

[0019] AsshowninFIG. 8, the dimension of the afore-
mentioned earphones 1 of the invention can be reduced
to form another embodiment of the invention. In the em-
bodiment of the invention according to FIG. 8, a hook
portion 2a for hanging the earphone 1 over the ear is
provided for form a set of earphones without a headband
2 and similarly having several separate sound cham-
bers. As shown in FIG. 9, the main body 10 includes a
ear contact portion 40 that is tapered at the inner side
thereof for adapting itself to the ear's shape. The ear
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contact portion 40 is so big as an earplug and wearable
over the outer ear. In order to save the space, the cover
portion 30 is formed in a thinner way. The first sound
chamber 11 for receiving the front main speaker 21 is
forwardly extended to form a slope. In addition, the third
sound chamber 13 for receiving the rear surround
speaker 23 is also extended forwardly over a certain
length so as to enhance the surround effect. The other
speakers as subwoofer, middle speaker and their sound
chambers are designed as that of the aforementioned
embodiment. Thus, no further descriptions are given
hereinafter.

[0020] Many changes and modifications in the above-
described embodiments of the invention can, of course,
be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the
useful arts, the invention is disclosed and is intended to
be limited only by the scope of the appended claims.

Claims

1. Headphones with multichannel guiding mechanism
having a pair of earphones, each of the earphones
comprising:

a) a main body having a first sound chamber
for receiving a front main speaker, a second
sound chamber for receiving a subwoofer being
disposed above the first sound chamber, and a
third sound chamber for receiving a rear sur-
round speaker being located at an upper, a cen-
tral, or a lower position behind the first sound
chamber, an inner and an outer tube being in-
stalled within the first sound chamber, the inner
tube defining a treble area in the middle of the
front main speaker, the outer tube defining a
bass area around the treble area whereby the
first sound chamber has a tube-in-tube config-
uration;

b) a cover portion attached to an outer side of
the main body for covering all of the separate
sound chambers and the speakers within the
sound chambers; and

c) an ear contact portion attached to an inner
side of the main body.

2. The headphones as recited in claim 1 further com-
prising a middle speaker received within a fourth
sound chamber, the fourth sound chamber being lo-
cated at an upper, a lower, or a central position be-
fore the first sound chamber.

3. The headphones as recited in claim 1 wherein the
second sound chamber receiving the subwoofer is
positioned at a certain angle relative to a horizontal
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plane.

The headphones as recited in claim 1 wherein the
third sound chamber for receiving the rear surround
speaker is constructed as an elongated tube.

The headphones as recited in claim 4 wherein the
elongated tube is bent at an certain angle.

The headphones as recited in claim 1 wherein the
earphones are connected by a headband for hold-
ing them on the top of the head.

The headphones as recited in claim 1 wherein each
of the earphones is provided with a hook portion for
hanging the earphone over the ear.
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