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(54) COAXIAL DUAL VOICE COIL SPEAKER

(57) A coaxial dual voice coil speaker includes a
yoke, a ring-shaped magnet, a first plate, a second plate,
a first voice coil, a second voice coil, and an isolating
ring. The yoke includes a base and a column, where the
column extends from one end of the base, and the column
has a protruding portion and a ring-shaped flange. The
ring-shaped flange surrounds the protruding portion. A
ring-shaped groove is located between the ring-shaped
flange and the protruding portion. The ring-shaped mag-
net is sleeved on the yoke, and the first plate is disposed
on the ring-shaped magnet. The isolating ring is disposed
in the ring-shaped groove. The second plate is disposed
on the isolating ring. A first magnetic gap is located be-
tween the second plate and the first plate, and a second
magnetic gap is located between the second plate and
the protruding portion.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to the electroa-
coustic field, and in particular, to the electroacoustic field
of coaxial dual voice coil speakers.

Related Art

[0002] When an electrical signal passes through a
voice coil it induces a magnetic field and interacts with a
magnetic field of a permanent magnet to drive a dia-
phragm to vibrate air, a moving-coil speaker having the
permanent magnet and the diaphragm implements elec-
troacoustic conversion. In the prior art, the moving-coil
speaker generally has a single diaphragm and a single
voice coil, that is, in all audio sections, electroacoustic
conversion is implemented through vibration of the single
diaphragm.
[0003] However, the single diaphragm is not easy to
balance a low frequency and a high frequency at the
same time, and generally cannot satisfy a frequency
range of 20 Hz to 20 kHz that is audible to human ears.
Therefore, a design in which bass and treble are separate
is used, and respective bands are separately replayed.
A coaxial speaker means that a bass speaker and a treble
speaker are placed at the same axis, and because the
two speakers are located at the same axis and their phys-
ical positions are close to a point source, sound field po-
sitioning of replayed music is very ideal, and sound res-
olution is high.
[0004] In addition, generally, when treble and bass
voice coils are disposed, the speaker drives the two voice
coils respectively by using two magnetic circuit systems.
Therefore, the volume is greater than that of the one mag-
netic circuit of the single voice coil, and more magnets
are required.

SUMMARY

[0005] To improve the prior art described above, a co-
axial dual voice coil speaker is provided herein. The co-
axial dual voice coil speaker includes a yoke, a ring-
shaped magnet, a first concentrating flux plate, a second
concentrating flux plate, a first voice coil, a second voice
coil, and an isolating ring.
[0006] The yoke may include a base and a column,
where the column extends from one end of the base, and
one end of the column away from the base has a pro-
truding portion and a ring-shaped flange. The ring-
shaped flange and the protruding portion are located in
a same plane of the column, the ring-shaped flange sur-
rounds the protruding portion, and there is a ring-shaped
groove between the ring-shaped flange and the protrud-
ing portion. The ring-shaped magnet includes a first cen-

tral axial hole, where the column passes through the first
central axial hole, so that the ring-shaped magnet is
sleeved on the yoke and comes into contact with the
base.
[0007] The first concentrating flux plate includes a first
central through hole, where the column passes through
the first central through hole, so that the first concentrat-
ing flux plate is disposed on the ring-shaped magnet. The
protruding portion passes through the isolating ring, so
that the isolating ring is disposed in the ring-shaped
groove. The second concentrating flux plate includes a
second central through hole, where the second central
through hole and the first central through hole have a
same central axis. The protruding portion passes through
the second central through hole, so that the second con-
centrating flux plate is disposed on the isolating ring.
There is a first magnetic gap between the second con-
centrating flux plate and the first concentrating flux plate,
and there is a second magnetic gap between the second
concentrating flux plate and the protruding portion.
[0008] The first voice coil is located in the first magnetic
gap. The second voice coil is located in the second mag-
netic gap.
[0009] In some embodiments, the isolating ring is an
aluminum ring. The height of the isolating ring is higher
than that of the ring-shaped flange, the height of the pro-
truding portion is higher than that of the ring-shaped
flange, and there is a separating part between the second
concentrating flux plate and the ring-shaped flange.
[0010] In some embodiments, the first concentrating
flux plate and the second concentrating flux plate are
substantially located at a same horizontal height.
[0011] In some embodiments, there is a separating
space between the ring-shaped magnet and the column.
[0012] In some embodiments, the base of the yoke has
a thickness gradually decreasing from an area close to
the protruding portion to a periphery.
[0013] In some embodiments, the first concentrating
flux plate has a thickness gradually decreasing from an
area close to the first central through hole to a periphery.
[0014] In some embodiments, the second concentrat-
ing flux plate further includes a step portion, and the step
portion is neighboring to the second central through hole.
[0015] In some embodiments, the first voice coil is a
bass voice coil, and the second voice coil is a treble voice
coil.
[0016] In some embodiments, the width of the isolating
ring is greater than the width of the ring-shaped flange.
[0017] In some embodiments, the height of the ring-
shaped magnet is substantially equal to the height from
the base to a top end of the ring-shaped flange.
[0018] In this case, the coaxial dual voice coil speaker
can independently perform driving in high frequency and
low frequency bands by using the first voice coil and the
second voice coil, achieve a better sound parsing effect
in the high frequency and low frequency parts, and can
further achieve an effect of light weight, simple structure,
and rapidness in assembling by reducing overall compo-
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nents by using a design in which the yoke is shared. In
addition, the density of magnetic lines can be adjusted
by adjusting a distance between the first concentrating
flux plate and the second concentrating flux plate, a dis-
tance between the second concentrating flux plate and
the protruding portion, and the widths and heights of the
ring-shaped flange and the isolating ring, and a required
frequency response is satisfied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a partially three-dimensional exploded view
of a coaxial dual voice coil speaker;

FIG. 2 is a partially cross-sectional view of a coaxial
dual voice coil speaker;

FIG. 3 is an enlarged diagram of an area B in FIG.
2; and

FIG. 4 is a diagram of distribution of magnetic lines
of a coaxial dual voice coil speaker.

DETAILED DESCRIPTION

[0020] The following describes preferred implementa-
tions of the present invention with reference to the ac-
companying drawings. A person skilled in the art should
understand that, the implementations are merely used
to explain the technical principle of the present invention,
and are not intended to limit the protection scope of the
present invention.
[0021] FIG. 1 is a partially three-dimensional exploded
view of a coaxial dual voice coil speaker; and FIG. 2 is a
partially cross-sectional view of a coaxial dual voice coil
speaker. FIG. 3 is an enlarged diagram of an area B in
FIG. 2. As shown in FIG. 1 to FIG. 3, the coaxial dual
voice coil speaker 1 includes a yoke 10, a ring-shaped
magnet 20, a first concentrating flux plate 30, a second
concentrating flux plate 40, a first voice coil 61, a second
voice coil 63, and an isolating ring 70. The yoke 10, the
ring-shaped magnet 20, the first concentrating flux plate
30, the second concentrating flux plate 40, the first voice
coil 61, the second voice coil 63, and the isolating ring
70 have a same central axis A, and are coaxially dis-
posed.
[0022] The first concentrating flux plate 30 and/or the
second concentrating flux plate 40 may be made of a
magnetic material, which has high magnetic saturation,
large magnetic permeability, and low coercivity. Further,
the concentrating flux plates may be made of soft mag-
netic material that has a narrow hysteresis curve and
rapidly magnetization and demagnetization.
[0023] The magnetic reluctance of the magnetic ma-
terial of each of the the concentrating flux plates 30, 40
is much smaller than the magnetic reluctance of the air.

Normally, the magnetic permeability of the air is 1, and
that of the soft magnetic material is 20,000. The concen-
trating flux plates 30, 40 using the magnetic material de-
scribed above may have a uniform strong magnetic field
in a necessary space, which is the path of the magnetic
line and required for the magnetic circuit.
[0024] For example, the concentrating flux plates 30,
40 may be made from low-carbon steel such that the
concentrating flux plates have a high saturation of mag-
netic induction intensity, a high permeability and a low
coercivity. In particular, The high permeability means that
the magnetic flux can more readily and easily pass
through the concentrating flux plates 30, 40 than through
air, and tends to condense the magnetic flux through
these parts of the driver. Furthermore, the high saturation
of magnetic induction intensity means that the concen-
tration flux plates can be used to build a strong magnetic
field in and around the voice coils to improve their move-
ment during driving.
[0025] The yoke 10 is a T-shaped yoke, including a
base 11 and a column 13. The column 13 extends upward
from one end of the base 11, and the other end of the
column 13 away from the base 11 has a protruding por-
tion 131 and a ring-shaped flange 133. In other words,
the base 11 of the yoke 10 may be plate-shaped, hemi-
spherical, or dish-shaped, and has a column 13 protrud-
ing from a center thereof. The ring-shaped flange 133 is
located at a periphery of the protruding portion 131 and
surrounds the protruding portion 131. There is a ring-
shaped groove 135 between the ring-shaped flange 133
and the protruding portion 131. Viewed from a cross sec-
tion of FIG. 2, the overall yoke 10 is substantially an in-
verted T-shaped.
[0026] The ring-shaped magnet 20 includes a first cen-
tral axial hole 21. The column 13 passes through the first
central axial hole 21, so that the ring-shaped magnet 20
is sleeved on the yoke 10. The ring-shaped magnet 20
comes into contact with the base 11 of the yoke 10. In
this case, the height of the ring-shaped magnet 20 is
substantially equal to the height from the base 11 to a
top end of the ring-shaped flange 133. The first concen-
trating flux plate 30 includes a first central through hole
31, and the column 13 passes through the first central
through hole 31, so that the first concentrating flux plate
30 is disposed on the ring-shaped magnet 20.
[0027] The isolating ring 70 may be an aluminum ring.
The protruding portion 131 passes through the centre
hole of the isolating ring 70, so that the isolating ring 70
is disposed in the ring-shaped groove 135. The second
concentrating flux plate 40 includes a second central
through hole 41, where the second central through hole
41 and the first central through hole 31 also have a same
central axis A. The protruding portion 131 passes through
the second central through hole 41 and abuts against the
isolating ring 70. That is, the second concentrating flux
plate 40 is sleeved on the column 13 above the isolating
ring 70. In other words, the second concentrating flux
plate 40 is not directly placed on the yoke 10. The first
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concentrating flux plate 30 has a diameter greater than
that of the second concentrating flux plate 40, the second
concentrating flux plate 40 is located in a position sur-
rounded by the first central through hole 31 of the first
concentrating flux plate 30, and the first concentrating
flux plate 30 and the second concentrating flux plate 40
are arranged in a form of a concentric circle.
[0028] With reference to FIG. 3: there is a first magnetic
gap 431 between the second concentrating flux plate 40
and the first concentrating flux plate 30, and there is a
second magnetic gap 433 between the second concen-
trating flux plate 40 and the protruding portion 131. The
height of the isolating ring 70 is higher than that of the
ring-shaped flange 133, so that there is a separating part
137 between the second concentrating flux plate 40 and
the ring-shaped flange 133. Further, the first concentrat-
ing flux plate 30 and the second concentrating flux plate
40 are substantially located at a same height, when
viewed along the axis A.
[0029] The first voice coil 61 is located in the first mag-
netic gap 431, and the second voice coil 63 is located in
the second magnetic gap 433. In one embodiment, al-
though not shown in the figure, a person of ordinary skill
in the art may understand that, the first voice coil 61 and
the second voice coil 63 may be fixed by using a holder
and can be connected to a diaphragm, so that when the
first voice coil 61 and the second voice coil 63 receive
signals, the first voice coil 61 and the second voice coil
63 interact with a magnetic force of the ring-shaped mag-
net 20, to drive the diaphragm vibrating and make a
sound. In one embodiment, the radius of the first voice
coil 61 is greater than that of the second voice coil 63.
The first voice coil 61 may be a bass voice coil, which
generates a low frequency sound when driving the dia-
phragm to vibrate. The second voice coil 63 may be a
treble voice coil, which generates a high frequency sound
when driving the diaphragm to vibrate. The first voice coil
61 and the second voice coil 63 may each be connected
to a diaphragm, or may be connected to a same dia-
phragm. The first voice coil 61 is connected to an outer
edge area of the diaphragm (not shown), and the second
voice coil 63 is connected to a central area of the dia-
phragm. Although a channel is not shown in the yoke 10
in FIG. 1. Referring to FIG. 2, the column 13 may further
include two channels 138 through which leading lines
(not shown) of the voice coils can pass, so that impact
caused by a touch of other components to the voice coils
is avoided. In addition, the channels 138 can further im-
prove heat dissipation effects.
[0030] Further, referring to FIG. 2 again, in some em-
bodiments, there is a separating space 35 between the
ring-shaped magnet 20 and the column 13. In one em-
bodiment, the radius of the ring-shaped magnet 20 may
be adjusted, and intensity of magnetic lines in the first
magnetic gap 431, the second magnetic gap 433, or the
separating part 137 between the second concentrating
flux plate 40 and the ring-shaped flange 133 may be fur-
ther adjusted. In addition, a buffer material such as

sound-absorbing cotton may further be filled in the sep-
arating space 35, to avoid impact caused by vibration of
the coaxial dual voice coil speaker 1.
[0031] Further, referring to FIG. 2 again, in some em-
bodiments, the base 11 of the yoke 10 has a thickness
gradually decreasing from an area close to the protruding
portion 13 to a periphery. The shape of the base 11 is
not limited in this application, and may also be adjusted
in combination with the shape of an overall horn cavity.
[0032] In addition, in some embodiments, the first con-
centrating flux plate 30 has a thickness gradually de-
creasing from an area close to the first central through
hole 31 to a periphery. In this way, the first concentrating
flux plate 30 and the base 11 of the yoke 10 may present
a vertically symmetrical change in thicknesses, so that
the overall structure is dish-shaped, and the overall size
is further reduced.
[0033] FIG. 4 is a diagram of distribution of magnetic
lines of a coaxial dual voice coil speaker. As shown in
FIG. 4, the magnetic lines may be radiated out from one
end (a top end) of the ring-shaped magnet 20 to the other
end (a bottom end), pass through the base 11 of the yoke
10 and reach the column 13 of the yoke 10, and then go
back to the ring-shaped magnet 20 (a top end) sequen-
tially through the second magnetic gap 433, the second
concentrating flux plate 40, the first magnetic gap 431,
and the first concentrating flux plate 30. In one embodi-
ment, most magnetic lines are radiated out from the pro-
truding portion 131 of the yoke 10 passing through the
second magnetic gap 433 (i.e. corresponding to a high
frequency gap of the first voice coil 63), and after entering
the second concentrating flux plate 40 , then come to the
first magnetic gap 431 (that is, corresponding to a low
frequency of the first voice coil 61). Finally, the magnetic
lines go back to the ring-shaped magnet 20 from the first
concentrating flux plate 30. In one embodiment, the sec-
ond magnetic gap 433 is located between the protruding
portion 131 and the second concentrating flux plate 40,
and the first magnetic gap 431 is located between the
first concentrating flux plate 30 and the second concen-
trating flux plate 40. Therefore, provided that the widths
of the first magnetic gap 431 and the second magnetic
gap 433 are adjustable, the density of the magnetic lines
between the first magnetic gap 431 and the second mag-
netic gap 433 can be adjusted, so that an interaction ef-
fect between a magnetic force generated by the ring-
shaped magnet 20, and the first voice coil 61 and the
second voice coil 63 after a signal is received is indirectly
adjusted, and a frequency response of the coaxial dual
voice coil speaker 1 is further adjustable.
[0034] In addition, referring to FIG. 2 and FIG. 3 again,
in some embodiments, the second concentrating flux
plate 40 further includes a step portion 45. The step por-
tion 45 is neighboring to the second central through hole
41, and the step portion 45 close to the first magnetic
gap 431 is relatively higher than at the second magnetic
gap 433. Based on this structure, the magnetic lines can
better centrally enter the second magnetic gap 433.
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[0035] In addition, as shown in FIG. 4, of magnetic lines
radiated out by one end of the ring-shaped magnet 20,
some magnetic lines pass by entering the first magnetic
gap 431 through the ring-shaped flange 133 of the yoke
10 and the separating part 137, and then going back to
the ring-shaped magnet 20 through the concentrating flux
plate 30. The density of the magnetic lines in the first
magnetic gap 431 may be increased by using the ring-
shaped flange 133, so that an interaction effect of a mag-
netic force after the first voice coil 61 receives a signal
is enhanced, and a relatively large bass resonance effect
is achieved.
[0036] In this case, the isolating ring 70 is made of a
nonpermeable material and is, for example, an aluminum
ring. Because the isolating ring 70 is made of a high mag-
netoresistant nonpermeable material, only a few mag-
netic lines pass through the isolating ring 70. In one em-
bodiment, the width of the isolating ring 70 is greater than
the width of the ring-shaped flange 133. Therefore, the
density of magnetic lines passing through the second
magnetic gap 433 may be adjusted by adjusting the width
of the ring-shaped flange 133, the height and the width
of the isolating ring 70, and the width or the height of the
separating part 137. Therefore, a density ratio of mag-
netic lines between the first magnetic gap 431 and the
second magnetic gap 433 can be adjusted by adjusting
a distance between the first concentrating flux plate 30
and the second concentrating flux plate 40, a distance
between the protruding portion 131 and the second con-
centrating flux plate 40, and the widths and heights of
the ring-shaped flange 133 and the isolating ring 70, and
a required frequency response can further satisfied ac-
cording to customized requirements.
[0037] In short, the coaxial dual voice coil speaker 1
can be driven independently in high frequency and low
frequency bands by using the first voice coil 61 and the
second voice coil 63, and achieve a better sound parsing
effect in the high frequency and low frequency parts. In
addition, the coaxial dual voice coil speaker 1 can further
achieve an effect of light weight, simple structure, and
rapidness in assembling by reducing overall components
by using a design in which the yoke 10 is shared. Further,
the density of magnetic lines can be adjusted by adjusting
a distance between the first concentrating flux plate 30
and the second concentrating flux plate 40, a distance
between the protruding portion 131 and the second con-
centrating flux plate 40, and the widths and heights of
the ring-shaped flange 133 and the isolating ring 70, and
a required frequency response can further be satisfied
according to customized requirements.
[0038] Hitherto, the technical solution of the present
invention is already described with reference to the pre-
ferred implementations shown in the accompanying
drawings. However, a person skilled in the art may easily
understand that the protection scope of the present in-
vention is not limited to the specific implementations. A
person skilled in the art may make equivalent modifica-
tions and replacements to related technical features with-

out departing from the principle of the present invention,
and a technical solution obtained after the modifications
and replacements shall fall within the protection scope
of the present invention.

Claims

1. A speaker comprising:

a yoke comprising a base and a column, wherein
the column extends from one end of the base,
the other end of the column away from the base
has a protruding portion and a ring-shaped
flange, the ring-shaped flange surrounds the
protruding portion, and a ring-shaped groove is
located between the ring-shaped flange and the
protruding portion;
a ring-shaped magnet comprising a first central
axial hole, wherein the column passes through
the first central axial hole, so that the ring-
shaped magnet is sleeved on the yoke;
a first flux plate comprising a first central through
hole, wherein the column passes through the
first central through hole, so that the first flux
plate is disposed on the ring-shaped magnet;
an isolating ring, wherein the protruding portion
passes through the isolating ring, so that the iso-
lating ring is disposed in the ring-shaped groove;
a second flux plate comprising a second central
through hole, wherein the second central
through hole and the first central through hole
have a same central axis, the protruding portion
passes through the second central through hole,
the second concentrating flux plate is disposed
on the isolating ring, a first magnetic gap is lo-
cated between the second flux plate and the first
flux plate, and a second magnetic gap is located
between the second flux plate and the protruding
portion;
a first voice coil located in the first magnetic gap;
and
a second voice coil located in the second mag-
netic gap.

2. The speaker according to claim 1, wherein
the isolating ring is an aluminum ring, the height of
the isolating ring is higher than that of the ring-
shaped flange, the height of the protruding portion
is higher than that of the ring-shaped flange, and a
separating part is located between the second flux
plate and the ring-shaped flange.

3. The speaker according to either of claim 1 or claim
2, wherein
the first flux plate and the second flux plate are sub-
stantially located at a same horizontal height.
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4. The speaker according to any one of the previous
claims, wherein
the diameter of the first central axial hole is greater
than the diameter of the column, so that a separating
space is formed between the ring-shaped magnet
and the column.

5. The speaker according to any one of the previous
claims, wherein
the base has a thickness gradually decreasing from
an area close to the protruding portion to a periphery.

6. The speaker according to any one of the previous
claims, wherein
the first flux plate has a thickness gradually decreas-
ing from an area close to the first central through
hole to a periphery.

7. The speaker according to any one of the previous
claims, wherein
the second flux plate further comprises a step por-
tion, and the step portion is neighboring to the second
central through hole.

8. The speaker according to any one of the previous
claims, wherein
the first voice coil is a bass voice coil, and the second
voice coil is a treble voice coil.

9. The speaker according to any one of the previous
claims, wherein
the width of the isolating ring is greater than the width
of the ring-shaped flange.

10. The speaker according to any one of the previous
claims, wherein
the height of the ring-shaped magnet is substantially
equal to the height from the base to a top end of the
ring-shaped flange.

11. The speaker according to any one of the previous
claims, wherein the speaker is a coaxial dual voice
coil speaker.

12. The speaker according to any one of the previous
claims, wherein the first and second flux plates are
each concentrating flux plates

13. The speaker according to any one of the previous
claims, wherein the first and second flux plates com-
prise a magnetic material, which has high magnetic
saturation, large magnetic permeability, and low co-
ercivity.

14. The speaker according to any one of the previous
claims, wherein the first and second flux plates are
made of soft magnetic material that has a narrow
hysteresis curve and has rapid magnetization and

demagnetization, for example low-carbon steel.
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