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(54) SPEAKER UNIT

(57) A through-hole is formed in a center part of a
pole piece of a speaker device, a lamp is mounted so
as to be projected forward from the through-hole, and a
center cap formed of a transparent resin is provided for-
ward thereof. The lamp is connected in series to a voice
coil. Thereby, the speaker device not only produces the
sound but also emits light of which brightness varies ac-
cording to a driving current of the speaker device.
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Description

Technical Field

[0001] The present invention relates to a speaker de-
vice, and particularly relates to a speaker device for vi-
brating a diaphragm in response to an electrical signal
to produce the sound.

Background Art

[0002] A loudspeaker is widely used as a conversion
means for converting an electrical signal into the sound.
In particular, a dynamic speaker is designed so that a
voice coil wound about a bobbin is disposed within a
gap of a magnetic circuit constituting a driving means,
the vibration in a direction of axis received by the voice
coil is transmitted to the diaphragm, whereby the vibra-
tion in response to the electrical signal is produced by
the diaphragm to produce the sound in response to the
electrical signal.
[0003] The conventional loudspeaker is merely used
to produce the sound. A speaker device provided with
a lamp or the like as illuminations has been also pro-
posed. In such a speaker device as described, however,
a driving circuit such as a lamp is independently of a
driving circuit of the speaker, thus requiring an external
power source. In such a lamp as described, brightness
is not always varied according to a stress of an electrical
signal for driving the loudspeaker.

Disclosure of the Invention

[0004] The present invention has been accomplished
in view of the actual circumstances as noted above with
respect to prior art. It is an object of the present invention
to provide a speaker device adapted to produce, along
with the sound, light which is varied in brightness in re-
sponse to an electrical signal for driving a loudspeaker.
[0005] According to the present invention, there is
provided a speaker device for vibrating a diaphragm in
response to an electrical signal to produce the sound,
including a light emitting means which varies in bright-
ness according to a stress of the electrical signal.
[0006] The light emitting means may be disposed
here forward of a driving means of the diaphragm. Fur-
ther, a light guiding plate may be disposed forward of
the light emitting means so as to guide light forward
through a transparent part of the light guiding plate. Fur-
ther, a center cap of the loudspeaker is constituted by
the light guiding plate, and light from the light emitting
means is guided from the interior of the center cap to
the outer peripheral side so as to illuminate the dia-
phragm. Further, the driving means of the diaphragm
may be constituted by a voice coil, and a pole piece in-
ternally of the voice coil may constitute a reflector of the
light emitting means. Furthermore, the light emitting
means may be arranged so that the light emitting means

is cooled by an air flow generated by the vibration of the
diaphragm. Moreover, the light emitting means may be
connected in series to the voice coil constituting the driv-
ing means of the diaphragm.
[0007] The speaker device according to the present
invention includes a voice coil comprising a plurality of
coils, and a protective element connected to each of the
coils.
[0008] Further, the speaker device according to the
present invention includes a voice coil comprising two
coils, a lamp connected to one coil, and a breaker con-
nected to the other coil.
[0009] Furthermore, the speaker device according to
the present invention includes a voice coil comprising a
plurality of coils, a lamp connected in series to a first coil
out of the plurality of coils to serve as a protective circuit,
and a changeover switch connected between a second
coil out of the plurality of coils and a lamp to switch
(changeover) the state into one state that a current flow-
ing through the second coil passes through a lamp, and
the other state that it does not pass therethrough.
[0010] In the present invention, the speaker device vi-
brates a diaphragm in response to an electrical signal
to produce the sound, and in which a light emitting
means emits light, brightness of which varies according
to a stress of the electrical signal.

Brief Description of the Drawings

[0011] FIG. 1 is a side view of the interior of a station
wagon showing a mounting of a speaker device.
[0012] FIG. 2 is a perspective view of main parts
showing a mounting of a speaker box.
[0013] FIG. 3 is a side view of the interior of a cargo
vehicle showing a mounting of a speaker box.
[0014] FIG. 4 is a side view of a mini-van showing a
mounting of a speaker box.
[0015] FIG. 5 is a longitudinal sectional view showing
a construction of a speaker device.
[0016] FIG. 6 is an external perspective view of a cent-
er cap.
[0017] FIG. 7 is a rear elevation of a center cap.
[0018] FIG. 8 is a circuitry view showing a connection
between a voice coil and a lamp.
[0019] FIG. 9 is a circuitry view showing a connection
between a voice coil and a lamp according to a second
embodiment.
[0020] FIG. 10 is a circuitry view showing a connec-
tion between a voice coil and a lamp according to a third
embodiment.
[0021] FIG. 11 is a circuitry view showing a connection
between a voice coil and a lamp according to a modified
embodiment.

Best Mode for Carrying out the Invention

[0022] The speaker device according to the present
invention will be described hereinafter with reference to
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the drawings. The speaker device to which the present
invention is applied is designed so that a lamp is con-
nected in series to a voice coil of a loudspeaker, and the
lamp emits light while varying brightness in response to
a driving current of the loudspeaker. The lamp may be
used, here, such that the former is arranged on a pole
piece of a magnetic circuit of the loudspeaker, and light
is guided forward with the front side of the pole piece
being a reflecting surface.
[0023] Further, a center cap of the loudspeaker may
be molded from a resin through which light permeates,
light is guided forward through a transparent part of the
center cap, the center cap serves for a light guiding plate
to guide light to the outer peripheral side thereof so as
to illuminate a cone part of the speaker. Further, air in-
ternally of the center cap may be replaced with open air
by the vibration of the speaker, whereby the lamp ar-
ranged on the pole piece is cooled.
[0024] The speaker device according to the present
invention not only produces the sound but also produce
light, and moreover, varies brightness thereof according
to a driving current of the loudspeaker. That is, a special
circuit for causing brightness of the lamp to vary need
not be provided.
[0025] Further, in the speaker device according to the
present invention, the voice coil of the loudspeaker is
constituted by a plurality of, for example, two coils, to
which protective circuits different in specific character-
istic are respectively connected. With this arrangement,
even if an excessively great electrical signal is applied,
the sound is not interrupted. That is, even at the time of
an excessively great input, strain of the sound is hard to
be sensed, and one can know an excessively great input
from the presence of a change in volume or an amount
of light.
[0026] Furthermore, in the speaker device according
to the present invention, the voice coil of the loudspeak-
er is constituted by a plurality of, for example, two coils,
and a lamp is connected to one voice coil whereas a
breaker is connected to the other coil. Then, when the
breaker is operated, an amount of light emission in-
creases to thereby notify a person of the operation of
protection and notify of the presence of the excessive
great input. With respect to the protection of a lamp, the
lamp glitters to thereby increase an impedance, that is,
the lamp serves for a lamp fuse to prevent an exces-
sively great input relative to the loudspeaker.
[0027] FIGS. 1 and 2 are, in which the present inven-
tion is applied to a speaker device for low sound loaded
on an automobile, a side view of the interior of a station
wagon having the speaker device mounted, and a per-
spective view of main parts showing a specific mounting
form of the speaker device, respectively. The speaker
device according to the present invention comprises, as
shown in FIGS. 1 and 2, a speaker box 10, and a loud-
speaker 11 having a large aperture received into the
speaker box 10. It is noted that the speaker box 10 is
mounted through metal fittings 15 at the rear of a rear

seat 14 of a station wagon, as shown in FIG. 2, for ex-
ample.
[0028] It is to be noted that the position of mounting
the speaker box 10 is not always limited to such a posi-
tion, but the speaker box 10 may be mounted at a suit-
able position within the automobile. For example, as
shown in FIG. 3, the. speaker box 10 may be mounted
on a floor panel 16 at the rear of a rear seat 14 of a cargo
vehicle. Or, the speaker box 10 may be mounted below
the rear seat 14 of a mini-van, as shown in FIG. 4, for
example.
[0029] In the following, the construction of the loud-
speaker for low sound 11 described above will be de-
scribed with reference to FIG. 5. The loudspeaker 11 is
provided with, as shown in FIG. 5, a frame 20, and a
plate 21 of which center part is open is secured on the
proximal end side of the frame 20. On the rear side of
the plate 21 is disposed a ring-like magnet 22 formed
from a permanent magnet. On the rear side of the mag-
net. 22 is secured a yoke 23. A pole piece 24 is provided,
on the yoke 23, so as to be projected toward the center
part thereof.
[0030] A bobbin 28 is disposed in an air gap between
the outer peripheral surface of the pole piece 24 and the
open part of the plate 21. A voice coil 29 is wound about
the bobbin 28. The bobbin 28 is connected to a dia-
phragm 30, and a damper 31 having a concentric zig-
zagged pattern is connected between the part of the
bobbin 28 on the center side of the diaphragm 30 and
the part of the bobbin 28 of the frame 20.
[0031] In the loudspeaker 11 constructed as de-
scribed above, when a current flows into the voice coil
29 disposed in the air gap of the magnetic circuit com-
prising the magnet 22, the yoke 23, the pole piece 24,
and the plate 21, the bobbin 28 about which the voice
coil 29 is wound receives force in a direction of axis
thereof accordingly, by which force the bobbin 28 moves
in a direction of axis, that is, in a lateral direction. This
movement is transmitted to the diaphragm 30 connect-
ed with the bobbin 28, whereby the diaphragm 30 vi-
brates in response to an electrical signal to produce the
sound.
[0032] Next, a speaker device, in which a light emit-
ting mechanism for producing light is mounted on the
above-described loudspeaker 11, will be described. The
speaker device to which the present invention is applied
is provided with a center cap 34 on the front side of the
diaphragm 30, as shown in FIG. 5. The center cap 34 is
formed of a transparent synthetic resin, the rear surface
of which is coated with a shielding coating to thereby
shield a light. It is to be noted that the shielding coating
is not coated on the whole rear surface of the center cap
34, but for example, as shown in FIGS. 6 and 7, the coat-
ing is not coated on a fixed region 40 to form a transpar-
ent part 40 not coated with a coating, and the transpar-
ent part 40 guides light forward, that is, the light perme-
ates through the transparent part 40.
[0033] Further, a through-hole 35 is provided in the

3 4



EP 1 137 317 A1

4

5

10

15

20

25

30

35

40

45

50

55

center part of the pole piece 24 disposed in the center
part of the loudspeaker 11, and a lamp 36 is received in
the through-hole 35. Accordingly, when the lamp 36
emits light, the light permeates forward through the
transparent part 40 of the center cap 34. The center cap
34 itself serves as a light guiding means, that is, a light
guiding path, and the light is guided thereinto so that the
diaphragm 30 glitters.
[0034] The face of the pole piece 24 opposite to the
center cap 34 forms a reflector to reflect light, which is
radiated in the direction opposite to the center cap 34
from the lamp 36, on the center cap side. The lamp 36
is cooled by an air flow generated by the vibration of the
diaphragm 30. For the purpose of enhancing the cooling
effect, for example, the transparent part 40 of the center
cap 34 serves for a through-hole to form a vent so that
air internally of the center cap 24 may be replaced.
[0035] FIG. 8 is a view showing a connecting relation-
ship between lamp 36 and a voice coil 29. The voice coil
29 and the lamp 36 are connected in series with each
other, both ends of which are connected to a signal
source 43.
[0036] In such a construction as described, when an
electrical signal for driving the speaker device is sup-
plied from the signal source. 43 to the voice coil 29, the
diaphragm 30 is vibrated by the bobbin 28 wound about
the voice coil 29 to produce the sound. Since a current
flowing through the voice coil 29 flows through the lamp
36, the lamp 36. emits light.
[0037] The lamp 36 is formed from a lamp of which
brightness varies according to the flowing current, and
when an amount of current increases, the brightness of
the lamp 36 becomes high. Accordingly, brightness of
he lamp 36 varies according to a stress of an electrical
signal, and the variation of brightness can be confirmed
from the front through the transparent part 40 of the
center cap 34. That is, the speaker device emits light by
which brightness varies along with the sound in re-
sponse to the electrical signal.
[0038] Next, a second embodiment of the speaker de-
vice to which the present invention is applied will be de-
scribed with reference to FIG. 9. In the speaker device
according to this embodiment, the voice coil 29 compris-
es a first voice coil 29a, and a second voice coil 29b.
The first voice coil 29a is higher in impedance than that
of the second voice coil 29b. A breaker 42 is connected
in series to the voice coil 29a, a lamp 36 is connected
in series to the voice coil 29b, and the voice coil 29a and
the voice coil 29b are connected in parallel to the signal
source 43.
[0039] In the speaker device constructed as de-
scribed above, when a current value of the electrical sig-
nal supplied from the signal source 43 is at a proper lev-
el, both the voice coil 29a and 29b are driven. On the
other hand, when a driving current exceeds a proper val-
ue, the lamp 36 connected to the second voice coil 29b
emits light whereby the impedance of the lamp 36 rises.
That is, the lamp 36 serves as a lamp fuse so that the

impedance of a circuit having the second voice coil 29b
and the lamp 36 connected in series increases. There-
by, a current flowing through the second voice coil 36
decreases, and a current flowing through the first voice
coil29a increases; that is, currents flowing through the
first voice coil 29a and the second voice coil 29b are
balanced.
[0040] When the driving current from the signal
source 43 further increases to be excessively high, the
breaker 42 connected to the first voice coil 29a is oper-
ated whereby the circuit on the voice coil 29a side is cut
off. Thereby, a higher current flows into the second voice
coil 29b so that the light emitting amount of the lamp 36
increases, because of which the impedance of the lamp
36 further rises to correspond to the excessively great
input. In this case, brightness of the lamp 36 abnormally
rises to thereby enable notifying a user of the fact that
the protective circuit comprising the breaker 42 is oper-
ated
[0041] Where a protective circuit like the breaker 42
is used, even if the breaker 2 is cut off to make the pro-
tection active, the second voice coil 29b is driven, and
the sound is not interrupted. Further, in such a circuit
construction as described, for example, a plurality of
lamps 36 is used instead of one, which lamps 36 are
connected in series. By doing so, impedance of a circuit
comprising a plurality of lamps connected in series can
be adjusted to a suitable value.
[0042] Now, a third embodiment of a speaker device
to which the present invention is applied will be de-
scribed with reference to FIG. 10. In the speaker device
according to this embodiment, a voice coil 29 comprises
a pair of voice coils 29a and 29b, and a lamp 36 is con-
nected in series to one voice coil 29a. Breakers 42a and
42b are respectively connected to opposite ends of the
lamp 36, and the other ends of the breakers 42a and
42b are respectively connected to a contact A and a con-
tact B of a changeover switch 46. A fixed contact C of
the changeover switch 46 is connected to one end of
the other voice coil 29b.
[0043] In the speaker device constructed as de-
scribed above, when the Exed contact C of the change-
over switch 46 is switched to the contact A, only the cur-
rent flowing through the voice coil 29 flows through the
lamp 36, and therefore, the lamp 36 is so low in bright-
ness that the lamp 36 does not glitter powerfully. On the
other hand, when the fixed contact C is switched to the
contact B, both the currents flowing through the two
voice coils 29a and 29b flow through the lamp 36, that
is, the sum of the currents flowing through the two voice
coils 29a and 29b flows through the lamp 36, whereby
the lamp 36 glitters brightly. In other words, the bright-
ness of the lamp 36 can be adjusted according to the
switching of the changeover switch 46. The protection
against the excessively great input is done by the break-
er 42a or the breaker 42b according to the switching of
the changeover switch 46.
[0044] In a speaker device shown in FIG. 11, the lamp
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36 in the speaker device shown in FIG. 10 is divided into
two lamps 36a and 36b, which are connected in series.
Other constructions are the same as the speaker device
shown in FIG. 10. Accordingly, the impedance of the
whole speaker device can be made higher by the lamps
36a and 36b.

Industrial Applicability

[0045] According to the present invention, there is
provided a speaker device for vibrating a diaphragm in
response to an electrical signal to produce the sound,
comprising a light emitting means which varies in bright-
ness according to a stress of an electrical signal. Ac-
cordingly, the speaker device not only produces the
sound but also produces light. Further, the brightness
varies according to a stress of an electrical signal.
[0046] And, a voice coil comprises two coils, a lamp
is connected to one coil, and a breaker is connected to
the other coil. Accordingly, in the speaker device, the
lamp as a light emitting means serves as a protective
circuit. Further, even if an excessive high driving current
is input to cut off the breaker, the voice coil to which the
lamp is connected is driven, and therefore, the sound is
not interrupted.
[0047] The speaker device according to the present
invention comprises a voice coil comprising a plurality
of coils, a lamp connected in series to a first coil out of
the plurality of coils to serve as a protective circuit, and
a changeover switch connected between a second coil
out of the plurality of coils and a lamp to switch (change-
over) the state into one state that a current flowing
through the second coil passes through a lamp, and the
other state that it does not pass therethrough. Accord-
ingly, in this speaker device, the protection of the voice
coil can be achieved by the lamp, and the brightness of
the lamp can be adjusted according to the switching of
the changeover switch.

Claims

1. A speaker device for vibrating a diaphragm in re-
sponse to an electrical signal to produce the sound,
comprising:

a light emitting means which varies in bright-
ness according to a stress of said electrical signal.

2. The speaker device according to claim 1, wherein
said light emitting means is disposed forward of a
driving means of said diaphragm.

3. The speaker device according to claim 1, wherein
a light guiding plate is disposed forward of said light
emitting means, and light is guided forward through
a transparent part of said light guiding plate.

4. The speaker device according to claim 3, wherein

a center cap of a loudspeaker is constituted by said
light guiding plate, and light from said light emitting
means is guided from the interior of said center cap
to the outer peripheral side so as to allow said dia-
phragm to glitter.

5. The speaker device according to claim 2, wherein
said driving means of the diaphragm is constituted
from a voice coil, and a pole piece internally of said
voice coil constitutes a reflector of said light emitting
means.

6. The speaker device according to claim 2, wherein
said light emitting means is arranged so that said
light emitting means is cooled by an air flow gener-
ated by the vibration of said diaphragm.

7. The speaker device according to claim 1, wherein
said light emitting means is connected in series to
the voice coil constituting said driving means of said
diaphragm.

8. A speaker device comprising:

a voice coil comprising a plurality of coils; and
a plurality of protective circuits connected to
said plurality of coils, respectively.

9. A speaker device comprising:

a voice coil comprising two coils;
a lamp connected to one coil; and
a breaker connected to the other coil.

10. A speaker device comprising:

a voice coil comprising a plurality of coils;
a lamp connected in series to a first coil out of
the plurality of coils to serve as a protective cir-
cuit; and
a changeover switch connected between a sec-
ond coil out of the plurality of coils and a lamp
to switch (changeover) the state into one state
that a current flowing through said second coil
passes through a lamp, and the other state that
it does not pass therethrough.
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