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(54) Improved speaker voice coil structure

(57) An improved speaker voice coil structure, the
structure including: a bobbin; a first voice coil, wound
around the bobbin and having a first terminal and a sec-
ond terminal; a second voice coil, wound around the first
voice coil and having a third terminal and a fourth termi-

nal; and a third voice coil, wound around the second voice
coil and having a fifth terminal and a sixth terminal. The
improved voice coil structure thereby provides multiple
optional connection terminals-from different layers with
different values of impedance-for an input signal.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a voice coil
structure for speaker, especially to an improved speaker
voice coil structure, wherein the improved voice coil
structure has at least three coils.

Description of the Related Art

[0002] As is well known, speaker is an energy trans-
former, capable of transforming electrical energy to
sound energy. The operation of an electrical speaker is
to transmit an audio signal of an amplifier to a speaker,
and when the audio signal is applied to the speaker, a
current will flow through a voice coil of the speaker, and
a motive force to a paper cone will be generated by the
reaction of the current to a magnetic field to produce
sound.
[0003] With technology making progress, electrical
speaker, after years of evolving, has become matured
and common seen-it can be found in applications like PA
(Public Address), home box, notebook computer, or mo-
bile phone-and has maintained almost fixed ways of
voice coil winding and input signal connection.
[0004] Please refer to FIG. 1a and FIG. 1b, which il-
lustrate respectively a side view and a top view of a prior
art voice coil structure. As is illustrated in the figures, a
prior art voice coil structure 100 includes a bobbin 110
and a voice coil 120. The voice coil 120, wound around
the bobbin 110, has a first terminal 121 and a second
terminal 122, and can have two turns or four turns ac-
cording to requirement. However, the prior art voice coil
structure 100 has only one set of input terminals, so only
one impedance option is provided.
[0005] Please refer to FIG. 2a and FIG. 2b, which il-
lustrate respectively a side view and a top view of another
prior art voice coil structure having two voice coils. As is
illustrated in the figures, a prior art voice coil structure
200 includes a bobbin 210, a first voice coil 220 and a
second voice coil 230. The first voice coil 220, wound
around the bobbin 210, has a first terminal 221 and a
second terminal 222. The second voice coil 230, wound
around the first voice coil 220, has a third terminal 231
and a fourth terminal 232. Both of the first voice coil 220
and the second voice coil 230 can have two turns or four
turns according to requirement. However, although the
prior art voice coil structure 200 have two sets of input
terminals, the wire of the coils can slip off the bobbin due
to insufficient accommodation space when the total
number of turns exceeds four. Besides, as the imped-
ance provided between the first terminal 221 and the sec-
ond terminal 222, and the impedance provided between
the third terminal 231 and the fourth terminal 232 are
both fixed values—can not be adjusted according to re-

quirement, the application flexibility of the prior art voice
coil structure 200 is then limited.
[0006] Therefore, there is a need to design a novel
voice coil structure for speaker to overcome the men-
tioned disadvantages.

Summary of the Invention

[0007] One objective of the present invention is to pro-
vide an improved speaker voice coil structure, the struc-
ture having at least three voice coils wound around a
bobbin to offer multiple options of connection terminals
for an input signal.
[0008] Another objective of the present invention is to
provide an improved speaker voice coil structure, the
structure having at least three voice coils wound around
a bobbin to offer multiple options of connection terminals
from different layers.
[0009] Still another objective of the present invention
is to provide an improved speaker voice coil structure,
the structure having at least three voice coils wound
around a bobbin to offer multiple options of impedance.
[0010] Still another objective of the present invention
is to provide an improved speaker voice coil structure to
minimize the space occupied by the coils and thereby
prevent wire of the coils from slipping off a bobbin.
[0011] To attain the foregoing objectives, an improved
speaker voice coil structure is proposed, the structure
includes: a bobbin; a first voice coil, wound around the
bobbin and having a first terminal and a second terminal;
a second voice coil, wound around the first voice coil and
having a third terminal and a fourth terminal; and a third
voice coil, wound around the second voice coil and hav-
ing a fifth terminal and a sixth terminal, wherein the first
terminal, the second terminal, the third terminal, the
fourth terminal, the fifth terminal, and the sixth terminal
are approximately evenly spaced with an angular dis-
tance seen from the center of the bobbin.
[0012] To attain the foregoing objectives, another im-
proved speaker voice coil structure is proposed, the
structure includes: a bobbin; a first voice coil, wound
around the bobbin and having a first terminal and a sec-
ond terminal; a second voice coil, wound around the first
voice coil and having a third terminal and a fourth termi-
nal, wherein the angle between the third terminal and the
first terminal seen from the center of the bobbin and the
angle between the fourth terminal and the second termi-
nal seen from the center of the bobbin are approximately
equal to a first angle; and a third voice coil, wound around
the second voice coil and having a fifth terminal and a
sixth terminal, wherein the angle between the fifth termi-
nal and the third terminal seen from the center of the
bobbin and the angle between the sixth terminal and the
fourth terminal seen from the center of the bobbin are
approximately equal to a second angle.
[0013] To make it easier for our examiner to under-
stand the objective of the invention, its structure, innova-
tive features, and performance, we use preferred em-
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bodiments together with the accompanying drawings for
the detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1a illustrates a side view of a prior art voice coil
structure.
FIG. 1b illustrates a top view of a prior art voice coil
structure.
FIG. 2a illustrates a side view of a prior art voice coil
structure having two voice coils.
FIG. 2b illustrates a top view of a prior art voice coil
structure having two voice coils.
FIG. 3a illustrates a side view of an improved speaker
voice coil structure according to a preferred embod-
iment of the present invention.
FIG. 3b illustrates a top view of an improved speaker
voice coil structure according to a preferred embod-
iment of the present invention.
FIG. 4 illustrates an improved speaker voice coil
structure further including a printed circuit board and
two connection devices according to a preferred em-
bodiment of the present invention.
FIG. 5 illustrates an improved speaker voice coil
structure according to another preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] The present invention will be described in more
detail hereinafter with reference to the accompanying
drawings that show the preferred embodiment of the in-
vention.
[0016] Please refer to FIG. 3a and FIG. 3b, which il-
lustrate respectively a side view and a top view of an
improved speaker voice coil structure according to a pre-
ferred embodiment of the present invention. As is illus-
trated in the figures, the improved voice coil structure of
the present invention includes: a bobbin 10, a first voice
coil 20, a second voice coil 30, and a third voice coil 40.
[0017] In the structure, the bobbin 10 is used for the
winding of the first voice coil 20, the second voice coil
30, and the third voice coil 40. As the bobbin 10 is a well
known component and not the focus of the present in-
vention, it will not be addressed further.
[0018] The first voice coil 20 is made of copper wire,
of which the diameter can be adjusted according to re-
quirement, and is wound around the bobbin 10 with mul-
tiple turns—for example but not limited to 2-4 turns. The
first voice coil 20 has a first terminal 21 and a second
terminal 22, wherein the angle between the first terminal
21 and the second terminal 22 seen from the center of
the bobbin 10 is about 60°.
[0019] The second voice coil 30 is also made of copper
wire, of which the diameter can be adjusted according to

requirement, and is wound around the first voice coil 20
with multiple turns—for example but not limited to 2-4
turns. The second voice coil 30 has a third terminal 31
and a fourth terminal 32, wherein the angle between the
third terminal 31 and the fourth terminal 32 seen from the
center of the bobbin 10 is about 60°.
[0020] The third voice coil 40 is also made of copper
wire, of which the diameter can be adjusted according to
requirement, and is wound around the second voice coil
30 with multiple turns—for example but not limited to 2-4
turns. The third voice coil 40 has a fifth terminal 41 and
a sixth terminal 42, wherein the angle between the fifth
terminal 41 and the sixth terminal 42 seen from the center
of the bobbin 10 is about 60°. By this arrangement, as
illustrated in FIG. 3b, the first terminal 21, the second
terminal 22, the third terminal 31, the fourth terminal 32,
the fifth terminal 41, and the sixth terminal 42 can be
located evenly apart from one another to prevent over-
lapping. Besides, the impedance between the first termi-
nal 21 and the second terminal 22 of the first voice coil
20, the impedance between the third terminal 31 and the
fourth terminal 32 of the second voice coil 30, and the
impedance between the fifth terminal 41 and the sixth
terminal 42 of the third voice coil 40 are all independent-
for example, each of the three can be determined inde-
pendently to be 2 or 4Ω. In this embodiment, 2Ω for all
of the three is taken for the convenience of illustration
and the present invention is not intended to be limited
thereto.
[0021] As the arrangement of the first voice coil 20, the
second voice coil 30, and the third voice coil 40 of the
voice coil structure for speaker of the present invention
can minimize the space occupied by the three voice coils,
the situation of wire slipping off the bobbin can therefore
be prevented.
[0022] Please refer to FIG. 4, which illustrates an im-
proved speaker voice coil structure further including a
printed circuit board and two connection devices accord-
ing to a preferred embodiment of the present invention.
As is illustrated in the figure, the improved speaker voice
coil structure further includes: a printed circuit board 51;
a first connection device 52; and a second connection
device 53.
[0023] The printed circuit board 51 has at one side a
first terminal block 511, a second terminal block 512, a
third terminal block 513, a fourth terminal block 514, a
fifth terminal block 515, a sixth terminal block 516, where-
in the first terminal block 511 is coupled to the second
terminal 22, the second terminal block 512 is coupled to
the first terminal 21, the third terminal block 513 is cou-
pled to the second terminal 22, the fourth terminal block
514 is coupled to the third terminal 31, the fifth terminal
block 515 is coupled to the second terminal 22, and the
sixth terminal block 516 is coupled to the fifth terminal
41, such that an impedance of 2Ω can be provided be-
tween the first terminal block 511 and the second terminal
block 512.
[0024] The first connection device 52 is placed on the
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printed circuit board 51 and used to connect the first ter-
minal 21 with the fourth terminal 32, so that the first voice
coil 20 and the second voice coil 30 connect in series,
and an impedance of 4Ω can be provided between the
third terminal block 513 and the fourth terminal block 514.
[0025] The second connection device 53 is placed on
the printed circuit board 51 and used to connect the third
terminal with the sixth terminal, so that the first voice coil
20, the second voice coil 30, and the third voice coil 40
connect in series, and an impedance of 6Ω can be pro-
vided between the fifth terminal block 515 and the sixth
terminal block 516. As such, the improved speaker voice
coil structure provides impedance options for users. For
example, if the output impedance of an amplifier is 2Ω,
users can use conduction cables (not shown in the figure)
to connect the output terminals of the amplifier (not shown
in the figure) to the first terminal block 511 and the second
terminal block 512, so as to attain impedance matching
between the amplifier and the speaker, and thereby max-
imize power transformation.
[0026] In addition, if the output impedance of an am-
plifier is 4Ω, users can use conduction cables (not shown
in the figure) to connect the output terminals of the am-
plifier (not shown in the figure) to the third terminal block
513 and the fourth terminal block 514; and if the output
impedance of an amplifier is 6Ω, users can use conduc-
tion cables (not shown in the figure) to connect the output
terminals of the amplifier (not shown in the figure) to the
fifth terminal block 515 and the sixth terminal block 516.
By such arrangements, the impedance matching be-
tween the amplifier and the speaker can be attained, and
power transformation can be maximized. Therefore, the
improved speaker voice coil structure of the present in-
vention offers: 1. multiple options of connection terminals
for an input signal; 2. multiple options of connection ter-
minals from different layers; 3. multiple options of imped-
ance; and 4. better arrangement of voice coils for mini-
mizing the space occupied by the coils to prevent wire
of the coils from slipping off a bobbin. As such, the present
invention dose improve the prior art speaker voice coil
structure.
[0027] Please refer to FIG. 5, which illustrates an im-
proved speaker voice coil structure of the present inven-
tion according to another preferred embodiment. As il-
lustrated in the figure, the first terminal 21 and the second
terminal 22 of the first voice coil 20 are disposed in op-
posite directions rather than 60°seen from the center of
the bobbin 10 as illustrated in FIG. 3b; the third terminal
31 and the fourth terminal 32 of the second voice coil 30
are also disposed in opposite directions, and both of the
angle between the third terminal 31 and the first terminal
21 seen from the center of the bobbin 10, and the angle
between the fourth terminal 32 and the second terminal
22 seen from the center of the bobbin 10 is equal to a
first angle-for example but not limited to 120°; the fifth
terminal 41 and the fifth terminal 42 of the third voice coil
40 are also disposed in opposite directions, and both of
the angle between the fifth terminal 41 and the third ter-

minal 31 seen from the center of the bobbin 10, and the
angle between the sixth terminal 42 and the fourth ter-
minal 32 seen from the center of the bobbin 10 is equal
to a second angle-for example but not limited to 120°. By
this arrangement, the first terminal 21, the second termi-
nal 22, the third terminal 31, the fourth terminal 32, the
fifth terminal 41, and the sixth terminal 42 can also be
located evenly apart from one another to prevent over-
lapping. In conclusion, the improved speaker voice coil
structure of the present invention offers: 1. multiple op-
tions of connection terminals for an input signal; 2. mul-
tiple options of connection terminals from different layers;
3. multiple options of impedance; and 4. better arrange-
ment of voice coils for minimizing the space occupied by
the coils to prevent wire of the coils from slipping off a
bobbin. As such, the present invention dose improve the
prior art speaker voice coil structure.
[0028] While the invention has been described by way
of example and in terms of a preferred embodiment, it is
to be understood that the invention is not limited thereto.
To the contrary, it is intended to cover various modifica-
tions and similar arrangements and procedures, and the
scope of the appended claims therefore should be ac-
corded the broadest interpretation so as to encompass
all such modifications and similar arrangements and pro-
cedures.
[0029] In summation of the above description, the
present invention herein enhances the performance than
the conventional structure and further complies with the
patent application requirements and is submitted to the
Patent and Trademark Office for review and granting of
the commensurate patent rights.

Claims

1. An improved speaker voice coil structure, compris-
ing:

a bobbin (10);
a first voice coil (20), wound around said bobbin
(10), and having a first terminal (21) and a sec-
ond terminal (22);
a second voice coil (30), wound around said first
voice coil (20), and having a third terminal (31)
and a fourth terminal (32); and
a third voice coil (40), wound around said second
voice coil (30), and having a fifth terminal (41)
and a sixth terminal (42), wherein said first ter-
minal (21), said second terminal (22), said third
terminal (31), said fourth terminal (32), said fifth
terminal (41), and said sixth terminal (42) are
approximately evenly separated with an angular
distance seen from the center of said bobbin
(10).

2. The improved speaker voice coil structure as claim
1, wherein said first voice coil (20), said second voice
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coil (30), and said third voice coil (40) have 2 or 4
turns respectively.

3. The improved speaker voice coil structure as claim
2, wherein the impedance between said first terminal
(21) and said second terminal (22) of said first voice
coil (20), the impedance between said third terminal
(31) and said fourth terminal (32) of said second
voice coil (30), and the impedance between said fifth
terminal (41) and said sixth terminal (42) of said third
voice coil (40) are independent to one another.

4. The improved speaker voice coil structure as claim
3, wherein the impedance between said first terminal
(21) and said second terminal (22) of said first voice
coil (20), the impedance between said third terminal
(31) and said fourth terminal (32) of said second
voice coil (30), and the impedance between said fifth
terminal (41) and said sixth terminal (42) of said third
voice coil (40) are 2Ω or 4Ω.

5. The improved speaker voice coil structure as claim
1, wherein said angular distance is 60°.

6. The improved speaker voice coil structure as claim
4, further comprising:

a printed circuit board (51), having at one side
a first terminal block (511), a second terminal
block (512), a third terminal block (513), a fourth
terminal block (514), a fifth terminal block (515),
and a sixth terminal block (516), wherein said
first terminal block (511) is coupled to said sec-
ond terminal (22), said second terminal block
(512) is coupled to said first terminal (21), said
third terminal block (513) is coupled to said sec-
ond terminal (22), said fourth terminal block
(514) is coupled to said third terminal (31), said
fifth terminal block (515) is coupled to said sec-
ond terminal (22), and said sixth terminal block
(516) is coupled to said fifth terminal (41), such
that an impedance of 2Ω or 4Ω is provided be-
tween said first terminal block (511) and said
second terminal block (512);
a first connection device (52), placed on said
printed circuit board (51) and used to connect
said first terminal (21) with said fourth terminal
(32), such that an impedance of 4Ω or 8Ω is
provided between said third terminal block (513)
and said fourth terminal block (514); and
a second connection device (53), placed on said
printed circuit board (51) and used to connect
said third terminal (31) with said sixth terminal
(42), such that an impedance of 6Ω or 12Ω is
provided between said fifth terminal block (515)
and said sixth terminal block (516).

7. An improved speaker voice coil structure, compris-

ing:

a bobbin (10);
a first voice coil (20), wound around said bobbin
(10), and having a first terminal (21) and a sec-
ond terminal (22);
a second voice coil (30), wound around said first
voice coil (20), and having a third terminal (31)
and a fourth terminal (32), wherein both of the
angle between said third terminal (31) and said
first terminal (21) seen from the center of said
bobbin (10), and the angle between said fourth
terminal (32) and said second terminal (22) seen
from the center of said bobbin (10) are equal to
a first angle; and
a third voice coil (40), wound around said second
voice coil (30), and having a fifth terminal (41)
and a sixth terminal (42), wherein both of the
angle between said fifth terminal (41) and said
third terminal (31) seen from the center of said
bobbin (10), and the angle between said sixth
terminal (42) and said fourth terminal (32) seen
from the center of said bobbin (10) are equal to
a second angle.

8. The improved speaker voice coil structure as claim
7, wherein said first voice coil (20), said second voice
coil (30), and said third voice coil (40) have 2 or 4
turns respectively.

9. The improved speaker voice coil structure as claim
8, wherein the impedance between said first terminal
(21) and said second terminal (22) of said first voice
coil (20), the impedance between said third terminal
(31) and said fourth terminal (32) of said second
voice coil (30), and the impedance between said fifth
terminal (41) and said sixth terminal (42) of said third
voice coil (40) are independent to one another.

10. The improved speaker voice coil structure as claim
9, wherein the impedance between said first terminal
(21) and said second terminal (22) of said first voice
coil (20), the impedance between said third terminal
(31) and said fourth terminal (32) of said second
voice coil (30), and the impedance between said fifth
terminal (41) and said sixth terminal (42) of said third
voice coil (40) are 2Ω or 4Ω.

11. The improved speaker voice coil structure as claim
7, wherein said first angle and said second angle are
both 120°.

12. The improved speaker voice coil structure as claim
10, further comprising:

a printed circuit board (51), having at one side
a first terminal block (511), a second terminal
block (512), a third terminal block (513), a fourth
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terminal block (514), a fifth terminal block (515),
and a sixth terminal block (516), wherein said
first terminal block (511)is coupled to said sec-
ond terminal (22), said second terminal block
(512) is coupled to said first terminal (21), said
third terminal block (513) is coupled to said sec-
ond terminal (22), said fourth terminal block
(514) is coupled to said third terminal (31), said
fifth terminal block (515) is coupled to said sec-
ond terminal (22), and said sixth terminal block
(516) is coupled to said fifth terminal (41), such
that an impedance of 2Ω or 4Ω is provided be-
tween said first terminal block (511) and said
second terminal block (512);
a first connection device (52), placed on said
printed circuit board (51) and used to connect
said first terminal (21) with said fourth terminal
(32), such that an impedance of 4Ω or 8Ω is
provided between said third terminal block (513)
and said fourth terminal block (514); and
a second connection device (53), placed on said
printed circuit board (51) and used to connect
said third terminal (31) with said sixth terminal
(42), such that an impedance of 6Ω or 12Ω is
provided between said fifth terminal block (515)
and said sixth terminal block (516).
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