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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to a wearable
sound box apparatus; in particular, to a wearable sound
box apparatus with reduced-sized sound boxes (sound
unit accommodating areas) on both sides in order to

achieve better low-frequency performance.

2. Description of Related Art

[0002] The conventional sound box apparatus typically
is of larger size or occupies a larger space compared
with earphones, which gradually replace the sound box
apparatus for the playback of music. The conventional
earphones generally rely on amplifiers inside to output
sound waves. Since the earphones are placed around
the contour of the ears and may be too close to eardrums,
soft tissues of the ears may suffer from hearing damages
after going through lengthy usage periods. The above
problem may be solved if a portable sound box apparatus
could be utilized.

[0003] However, integrating the conventional sound
box apparatus into the portable sound box apparatus in
wearable form without sacrificing the characteristics of
the sound box apparatus could be challenging. For ex-
ample, one wearable element has been employed to be
in connection with two sound boxes. With the sound box
requiring some space for the sound waves to re-
flect/bounce, such space and the surface from which the
reflected/bounced sound waves are outputted are often
in the proximity (for instance, the space for the sound
waves to reflect is placed behind the surface from which
the bounced sound wave are outputted). Even so, when
the space for the sound waves to bounce is too small
corresponding sounding performance may not be satis-
factory. On the other hand, if the space for the sound
waves to bounce is too large carrying such sound box
apparatus may become burdensome.

[0004] One potential solution to the above problem as
disclosed in the present disclosure may take advantage
of the space within the wearable element connecting the
two sound boxes.

[0005] US 4,110,583 discloses an earphone construc-
tion with an axially extending tubular shaped member
forming a passageway or listening channel with an ear
opening located between the ends of the member. A
sound source is positioned in the passageway, spaced
from the ear opening, for directing sound in the axial di-
rection of the tubular member so that it flows past the ear
opening. The tubular member can be U-shaped forming
a headset with two ear openings or separate tubular
members each with an ear opening can be joined togeth-
er by a band or the like to form a headset.
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SUMMARY

[0006] In order to overcome the aforementioned defi-
ciencies, the present disclosure provides a wearable
sound box apparatus with a hollow connecting portion
for increasing the space inside the apparatus in addition
to being equipped with a reflection tube. Accordingly, the
size of sound box accommodating areas at both sides of
the apparatus may be reduced to achieve the better low-
frequency performance and render less burdensome the
use of the apparatus.

[0007] In one embodiment, the disclosed sound box
apparatus includes a wearable element having both ends
thereof extended to form two sound box accommodating
areas. The wearable element is a structurally hollow, al-
lowing for a printed circuit board (PCB), a battery, and a
reflection tube to be placed therein. A sound unit placed
within each of the sound box accommodating areas is
electrically connected to the PCB through a signal line.
When the sound unit operates, sound waves from the
sound unit are reflected within the wearable element and
corresponding inverted sound waves are transmitted out
of the wearable element by the reflection tube.

[0008] Specifically, the sound box accommodating ar-
eas are hollow in structure and communicative with the
wearable element.

[0009] Specifically, the sound unit may further include
a surface from which the sound waves penetrate. The
surface may include a cone, a dust cap, and a surround,
a frame, a damper, a voice coil, and a magnet set are
integrated with the surface. The diameter of a bottom of
the frame is larger than the diameter of a top of the frame.
[0010] Specifically, the diameter of the damper is
smaller than the diameter of the bottom of the frame but
larger than the diameter of the top of the frame.

[0011] Specifically, the diameter of the magnet set is
smaller than the diameter of the bottom of the frame but
larger than the diameter of the top of the frame.

[0012] Specifically, the surfaces of the sound units
from which the sound waves penetrate in the sound box
accommodating areas face in different directions.
[0013] Specifically, the surfaces of the sound units
from which the sound waves penetrate in the sound box
accommodating areas face in the same direction.
[0014] Specifically, the reflection tube includes a re-
flection hole on a surface of the wearable element and a
guiding pipe formed by the reflection hole extending in-
wardly with respect to the wearable element.

[0015] Specifically, the PCB may further include a bat-
tery.

[0016] Specifically, the wearable element hollow in
structure increases the volume of the sound box accom-
modating areas.

[0017] For further understanding of the present disclo-
sure, reference is made to the following detailed descrip-
tion illustrating the embodiments and examples of the
present disclosure. The description is only for illustrating
the present disclosure, not for limiting the scope of the
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claim.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The drawings included herein provide further
understanding of the present disclosure. A brief introduc-
tion of the drawings is as follows:

FIG. 1 shows a structural schematic diagram of a
conventional sound unit;

FIG. 2 shows a partial structural schematic diagram
of a wearable sound box apparatus according to an
embodiment of the present disclosure;

FIG. 3A shows a structural exploded diagram of a
sound unit of the wearable sound box apparatus ac-
cording to an embodiment of the present disclosure;
FIG. 3B shows an structural integrated diagram of a
sound unit of the wearable sound box apparatus ac-
cording to an embodiment of the present disclosure;
FIG. 4 is a cross-sectional view of a sound unit of
the wearable sound box apparatus according to an
embodiment of the present disclosure;

FIG. 5is a schematic diagram showing the wearable
sound box apparatus being worn according to an
embodiment of the present disclosure;

FIG. 6 shows an arrangement of a surface from
which sound waves output of the wearable sound
box apparatus according to an embodiment of the
present disclosure; and

FIG. 7 is a schematic diagram showing the place-
ment of a PCB of the wearable sound box apparatus
according to an example of the present disclosure.

DESCRIPTION OF THE EXEMPLARY EMBODI-
MENTS

[0019] The aforementioned and other technical con-
tents, features, and efficacies will be shown in the follow-
ing detail descriptions of a preferred embodiment corre-
sponding with the reference Figures.

[0020] Please refer to Figs. 2 and 3A-B of a partial
schematic diagram of a wearable sound box apparatus,
an exploded view of a sound unit, and anintegrated sche-
matic diagram of the sound unit according to one em-
bodiment of the present disclosure, respectively. As
shown from the above figures, a wearable sound box
apparatus 2 may include a wearable element 21 having
two sound box accommodating areas 22 extended from
both ends thereof. Each of the sound box accommodat-
ing areas 22, which may be structurally hollow, may in-
clude a sound unit 221. The wearable element 21 may
be structurally hollow as well, allowing for a printed circuit
board (PCB) 211, a battery 2111, and a reflection tube
213 to be disposed therein. The sound unit 221 within
the sound box accommodating area 22 may be electri-
cally connected to the PCB 211 through a signal line 212.
[0021] The reflection tube 213 may define a reflection
hole 2131 on a surface of the wearable element 21 and
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a guide pipe 2132. The guide pipe 2132 may be formed
by the reflection hole 2131 extending inwardly with re-
spect to the wearable element 21. When the sound unit
221 operates, sound waves from the sound unit 221 may
travel and bounce within the wearable element 21. Re-
flected/bounced sound waves may become inverted
counterparts, which may be outputted by the reflection
tube 213. The space for the sound waves to bounce may
be the space within the hollow wearable element 21, elim-
inating the need of the large-sized sound box accommo-
dating areas 22. Specifically, the sound box accommo-
dating area may only need to be large enough for the
sound unit to be disposed. By further adjusting the space
within the wearable element 21, the space for the sound
waves to bounce may be sufficient for the better low-
frequency performance to be achieved.

[0022] The sound unit 221 of the present disclosure
may be different from the conventional sound unit 1
shownin Fig. 1. As shown in Figs. 3A-B and 4, the sound
unit 221 may include a surface 2211 from which the
sound waves may be outputted and such surface 2211
may include cone 22111, a dust cap 22112, and a sur-
round 22113. The sound unit 221 may further include a
frame 2212, a damper 2213, a voice coil 2214, a magnet
set 2215, despite the conventional sound unit 1 may in-
clude a frame 11 integrated with a cone 111, a dust cap
112, and a surround 113, a damper 12, a voice coil 13,
and a magnet set 14.

[0023] The frame 11 of the sound unit 1 is wider at its
top (compared to its bottom), which is not the case in the
present disclosure. The frame 2212 may be with a frame
top 22121 and a frame bottom 22122. The diameter of
the frame bottom 22122 may be larger than the diameter
of the frame top 22121 with the diameters of the damper
2213 and the magnet set 2215 smaller than the diameter
of the frame bottom 22122 but larger than the diameter
of the frame top 22121.

[0024] Since the frame 2212 is wider at its bottom
(compared to its top), which is oppositely different from
the structure of the frame 11 of the sound unit 1, the
surface of the damper 2213 and the size of the magnet
set 2215 with a magnet and a pole piece may enlarge.
The increase in size of the damper 2213 and the magnet
set 2215 may therefore cause the magnetic circuitry to
be larger than the vibration area of the cone 22111, the
dust cap 22112, and the surround 22113, reducing both
Q value and the resonant frequency of the sound unit
221 and increasing the compliance and the sound pres-
sure level (SPL) of the sound unit 221.

[0025] As shown in Fig. 5, because of the wearable
element 21 the wearable sound box apparatus may be
placed anywhere of a human operator if allowed. For
example, the wearable sound box apparatus 2 may hang
around the neck of the human operator 3. The surface
from which the sound waves may output could face in
any direction to meet the needs. Specifically, both sur-
faces 2211 from which the sound waves may be output-
ted of the two sound units 221 illustrated in Figs. 2 and
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5 may face front at the same time, while the two surfaces
2211 from which the sound waves may be outputted may
face right and left, respectively, in the embodimentin Fig.
6. In short, there is no limitation/restriction to the direction
in which the surfaces 2211 from which the sound waves
output of the sound units 221 face.

[0026] In one implementation, as shown in Fig. 6, the
wearable element 21 may not be materially flexible and
the PCB 211 may still be placed within the wearable el-
ement 21. In another implementation, the wearable ele-
ment 21 may be flexible in nature and to avoid such wear-
able element 21 from being overly bent to accidentally
damage the PCB 211 the PCB 211 may be alternatively
placed within the sound box accommodating area 22.
[0027] Compared with the conventional arts, the
present disclosure may be with following advantages: (1)
with the wearable element being structurally hollow the
space for the sound waves to bounce before being out-
putted may increase to achieve the better low-frequency
performance and the volume of the sound box accom-
modating areas may be reduced to render less burden-
some the use of the disclosed sound box apparatus, and
(2) with the frame of the sound unit being wider at its
bottom the surface of the damper and the size of the
magnet set may increase to enlarge the magnetic circuit-
ry to be larger than the vibration area, reducing the Q
value of the sound unit and the resonant frequency while
increasing the compliance and the sound pressure level.
[0028] The description above illustrates only a relative
few specific embodiments and examples of the present
disclosure. The present disclosure, indeed, does include
various modifications and variations made to the struc-
tures and operations described herein, which still fall
within the scope of the present disclosure as defined in
the following claims.

Claims
1. A wearable sound box (2), comprising:

awearable element (21) having both ends there-
of extended to form two sound box accommo-
dating areas (22), the wearable element being
structurally hollow, a printed circuit board (PCB)
(211) and a reflection tube (213) placed within
the wearable element (21), and a sound unit
placed within each of the sound box accommo-
dating areas (22) and electrically connected to
the PCB (211) through a signal line (212),
wherei, when the sound unit (221) operates,
sound waves from the sound unit (221) are re-
flected within the wearable element(21) and cor-
responding reflected sound waves are transmit-
ted out of the wearable element (21) by the re-
flection tube (213);

characterized in that the reflection tube (231)
further comprises a reflection hole (2131) on a
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surface of the wearable element (21) and a guid-
ing pipe (2132) formed by the reflection hole ex-
tending inwardly with respect to the wearable
element (21).

2. The wearable sound box (2) according to claim 1,

wherein the sound box accommodating areas (22)
are hollow in structure for increasing the volume of
the sound box accommodating areas (22) and com-
municative with the wearable element (21) and the
PCB (211) is with a battery (2111) placed thereon.

3. The wearable sound box (2) according to claim 1,

wherein the sound unit (221) further comprises a sur-
face from which the sound waves penetrate, the sur-
face comprises a cone (2211), a dust cap (22112),
and a surround (22113), a frame (2212), a damper
(2213), a voice coil (2214), and a magnet set (2215)
are integrated with the surface, wherein the diameter
of a bottom of the frame (22122) is larger than the
diameter of a top of the frame (22121), wherein the
cone (2211) is arranged at the top of the frame
(22121) and the damper (2213), the voice coil (2214)
and the magnet set (2215) are arranged at the bot-
tom of the frame (22122).

4. The wearable sound box (2) according to claim 3,

wherein the diameter of the damper (2213) is smaller
than the diameter of the bottom of the frame (22122)
but larger than the diameter of the top of the frame
(22121).

5. The wearable sound box (2) according to claim 3,

wherein the diameter of the magnet set (2215)is
smaller than the diameter of the bottom of the frame
(22122) but larger than the diameter of the top of the
frame (22121).

6. The wearable sound box (2) according to claim 3,
wherein the surfaces of the sound units from which
the sound waves penetrate in the sound box accom-
modating areas (22) face in either the same direction
or different directions.

Patentanspriiche
1. Tragbare Schalldose (2), aufweisend:

ein tragbares Element (21) mit zwei verlanger-
ten Enden, um zwei Bereiche (22) zu bilden, die
Schallboxen aufnehmen, wobei das tragbare
Element strukturell hohl ist, einer Leiterplatte
(PCB) (211) und einem Reflexionsrohr (213),
die in dem tragbaren Element (21) angeordnet
sind, und einer Schalleinheit, die innerhalb jedes
der die Schalldose aufnehmenden Bereiche
(22) angeordnet ist und elektrisch mit der Lei-
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terplatte (211) mittels einer Signalleitung (212)
elektrisch verbunden ist, wobei, wenn die Schal-
leinheit (221) arbeitet, Schallwellen von der
Schalleinheit (221) innerhalb des tragbaren Ele-
ments (21) reflektiert werden und die entspre-
chenden reflektierten Schallwellen aus dem
tragbaren Element (21) mittels des Reflexions-
rohrs (213) Ubertragen werden;

dadurch gekennzeichnet, dass das Reflexi-
onsrohr (213) ferner eine Reflexionsdffnung
(2131) auf einer Oberflache des tragbaren Ele-
ments (21) und ein Fuhrungsrohr (2132) auf-
weist, das durch die Reflexions6ffnung gebildet
wird, das sich gegeniiber dem tragbaren Ele-
ment (21) nach innen erstreckt.

Tragbare Schalldose (2) nach Anspruch 1, wobeidie
die Schalldose aufnehmenden Bereiche (22) struk-
turell hohl sind, um das Volumen der die Schalldose
aufnehmenden Bereiche (22) zu erhéhen und die
mit dem tragbaren Element (21) kommunizieren und
aufderdie Leiterplatte (211) miteiner Batterie (2111)
darauf platziert ist.

Tragbare Schalldose (2) nach Anspruch 1, wobeidie
Schalldose (221) ferner eine Oberflache aufweist,
von der die Schallwellen einfallen, wobei die Ober-
flache einen Trichter (2211), eine Staubkappe
(22112), eine Umrandung (22113), einen Rahmen
(2212), einen Dampfer (2213), eine Sprachspule
(2214) und eine Magnetanordnung (2215) aufweist,
die innerhalb der Oberflache integriert sind, wobei
der Durchmesser eines unteren Bereichs des Rah-
mens (22122) grof3er als der Durchmesser des obe-
ren Bereichs des Rahmens (22121) ist, wobei der
Trichter (2211) am oberen Bereich des Rahmens
(22121) und der Dampfer (2213), die Sprachspule
(2214) und die Magnetanordnung (2215) im unteren
Bereich des Rahmens (22122) angeordnet sind.

Tragbare Schalldose (2) nach Anspruch 3, wobeider
Durchmesser des Dampfers (2213) kleiner als der
Durchmesser der Unterseite des Rahmens (22122),
aber groRer als der Durchmesser des oberen Be-
reichs des Rahmens (22121) ist.

Tragbare Schalldose (2) nach Anspruch 3, wobeider
Durchmesser der Magnetanordnung (2215) kleiner
als der Durchmesser des unteren Bereichs des Rah-
mens (22122) aber gréRer als der Durchmesser des
oberen Bereichs des Rahmens (22121) ist.

Tragbare Schalldose (2) nach Anspruch 3, wobeidie
Oberflachen der Schalleinheiten, von denen die
Schallwellen, in die die Schalldose aufnehmenden
Bereichen einfallen, entweder in die gleiche Rich-
tung oder in unterschiedliche Richtungen gerichtet
sind.
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Revendications

1.

Caisse acoustique portable (2), comprenant :

un élément portable (21) dont les deux extrémi-
tés sont en extension de maniéere a ce qu’elles
forment deux zones de logement de caisse
acoustique (22), I'élément portable étant struc-
turellement creux, une carte de circuit imprimé
(PCB) (211) et un tube de réflexion (213) qui
sont placés a lintérieur de I'élément portable
(21), et une unité acoustique qui est placée a
I'intérieur de chacune des zones de logement
de caisse acoustique (22) et qui est connectée
électriquement ala PCB (211) par l'intermédiai-
re d’une ligne de signal (212), dans laquelle,
lorsque l'unité acoustique (221) fonctionne, des
ondes acoustiques qui proviennent de l'unité
acoustique (221) sont réfléchies a I'intérieur de
I'élément portable (21) et des ondes acousti-
ques réfléchies correspondantes sont transmi-
ses hors de I'élément portable (21) par le tube
de réflexion (213) ;

caractérisée en ce que :

le tube de réflexion (213) comprend en outre un
trou de réflexion (2131) sur une surface de I'élé-
ment portable (21) etun tube de guidage (2132)
qui est formé par le trou de réflexion et qui
s'étend vers l'intérieur par rapport a I'élément
portable (21).

Caisse acoustique portable (2) selon la revendica-
tion 1, danslaquelle les zones de logement de caisse
acoustique (22) sont d'une structure creuse pour
augmenter le volume des zones de logement de
caisse acoustique (22) et sont en communication
avec I'élément portable (21), et la PCB (211) com-
prend une pile-accumulateur (2111) qui est placée
dessus.

Caisse acoustique portable (2) selon la revendica-
tion 1, dans laquelle I'unité acoustique (221) com-
prend en outre une surface depuis laquelle les ondes
acoustiques pénetrent, lasurface comprend un cone
(2211), un capuchon anti-poussiére (22112) et une
enceinte (22113), une structure (2212), un atténua-
teur acoustique (2213), une bobine acoustique
(2214) et un jeu d’aimants (2215) sont intégrés a la
surface, dans laquelle le diamétre d’une partie infé-
rieure (22122) de la structure est plus grand que le
diametre d’une partie supérieure (22121) de la struc-
ture, dans laquelle le cone (2211) est agencé au ni-
veau de la partie supérieure (22121) de la structure
et l'atténuateur acoustique (2213), la bobine acous-
tique (2214) et le jeu d’aimants (2215) sont agencés
au niveau de la partie inférieure (22122) de la struc-
ture.
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4. Caisse acoustique portable (2) selon la revendica-
tion 3, dans laquelle le diamétre de I'atténuateur
acoustique (2213) est plus petit que le diametre de
la partie inférieure (22122) de la structure mais est
plus grand que le diametre de la partie supérieure 5
(22121) de la structure.

5. Caisse acoustique portable (2) selon la revendica-
tion 3, dans laquelle le diamétre du jeu d’aimants
(2215) est plus petit que le diametre de la partie in- 70
férieure (22122) de la structure mais est plus grand
que le diamétre de la partie supérieure (22121) de
la structure.

6. Caisse acoustique portable (2) selon la revendica- 15
tion 3, dans laquelle les surfaces des unités acous-
tiques depuis lesquelles les ondes acoustiques pé-
nétrentdans les zones de logementde caisse acous-
tique (22) se font face soit dans la méme direction,
soit dans des directions différentes. 20
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