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(57) Abregée/Abstract:
A speaker device includes a plurality of loudspeakers connected through a dividing network to the output of an amplifier. The

dividing network includes network coils wound along grooves In the outer surface of a cover of a speaker drive unit.
Consequently, there Is no need of attaching the network colls as separate parts to terminals of a speaker enclosure.
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ABSTRACT
A speaker device for supplying output from an amplifierto a plurality of loud
speakers through a dividing network, wherein a network coil constituting the dividing
network 1s wound in a groove in the outer circumferential surface of a cover of a
driving part of the loudspeaker. Thereby, the network coil need not be mounted on a

terminal plate or the like of a speaker box as a separate part.
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DESCRIPTION

SPEAKER DEVICE

Technical Field

The present invention relates to a speaker device, and particularly relates to a

speaker device for vibrating a diaphragm 1n response 10 an electrical signal to produce

sound.

Background Art

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 vibration in response 1o the electrical signal
is produced by the diaphragm to produce the sound in response to the electrical signal.

[t is difficult for such a loudspeaker to reproduce a low sound to a high sound
evenly. Thus, generally, a plurality of loudspeakers are combined. For example, a
loudspeaker for a low sound and a loudspeaker for a high sound constitute a speaker
device. Accordingly, output from an amplifier is supplied to the respective

loudspeakers through a dividing network comprising a plurality of filters, and a

reproducing band is divided by the dividing network.



CA 02355216 2001-06-08

2

Such a dividing network as described comprises a combination of filters such
as a lowpass filter, a bandpass filter, a highpass filter and so on, and is constituted by
a combination of an inductance coil and a condenser. A coil for such filters as
described, that is, a network coil is mounted, as a part separately from the loudspeaker,
in a predetermined position of the speaker device.

For example, as shown in FIG. 1, a loudspeaker 1 is mounted so as to close an
aperture of a baffle plate 3 on the front surface side of a speaker box 2, a terminal
plate 5 is mounted on a rear cover 4, and a network coil 6 is mounted internally of the
terminal plate 5.

In the conventional speaker device as described above, the network coil 1s
formed from a single independent part, and the filter coil 1s formed from a
combination of a coil and a condenser to divide a band of an electric signal supplied
to the corresponding loudspeaker. The conventional network coil is an air-core coil,
which is mounted on the terminal plate 5, as shown in FIG. 1, for example.

The mounting as described above poses a problem that when magnetic metal
such as iron is present nearby, the inductance changes under the influence thereof.

Further, since the network coil is used as a single part, the number of parts increases

when the speaker device 1s assembled.

Disclosure of the Invention

The present invention has been accomplished in view of the problem as noted
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above. It is an object of the present invention to provide a speaker device adapted to

wind and mount a network coil about a loudspeaker.

According to the present invention, there is provided a speaker device for
vibrating a diaphragm in response to an electrical signal to produce sound, wherein a
network coil is wound about a driving part for vibrating a diaphragm.

The driving part comprises a magnetic circuit, and a voice coil disposed In an
air gap of the magnetic circuit, and the network coil may be wound about the outer
peripheral portion of the magnetic circuit. Further, the device may be designed so that

a cover is mounted so as to cover the magnetic circuit, a groove is formed around in

the outer circumferential surface of the cover, and the network coil is wound about
within the groove. Further, the network coil may constitute a core of the network coil.
Further, the network coil may be wound about so as to be located around the plate of

the magnetic circuit. Furthermore, the cover is formed of a magnetic material, and the

network coil may be wound about the outer circumferential surface of the cover.
Moreover, the cover is formed of a synthetic resin, a ring formed of a magnetic

material is mounted on the cover, and the network coil may be wound about externally

of the ring.

According to the present invention, the network coil is mounted to be wound
about the driving part for vibrating the diaphragm, and a filter is constituted by the

network coil to restrict the band of a signal supplied to the loudspeaker.
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Brief Description of the Drawings

FIG. 1 is a longitudinal sectional view of a speaker box showing a mounting of

a network coil in prior art.

FIG. 2 is a side view of the interior of a station wagon showing a mounting of

a loudspeaker.

FIG. 3 is a perspective view of main parts showing a mounting of a speaker box.
FIG. 4 is a side view of the interior of a cargo vehicle showing a mounting ot
a speaker box.
FIG. 5 is a side view of a mini-van showing a mounting of a speaker box.
" FIG. 6 is a longitudinal sectional view showing a construction of a loudspeaker.
FIG. 7 is a block diagram of a circuit showing the connection of a network

system.

FIG. 8 is a block diagram of a circuit showing the connection of a further

network system.

FIG. 9 is a block diagram of a circuit showing the connection of another

- network system.
FIG. 10 is a circuit diagram of a filter.
FIG. 11 is a circuit diagram of a further filter.

FIG. 12 is a longitudinal sectional view of main parts of a driving part In a

second embodiment.

FIG. 13 is a longitudinal sectional view of main parts of a driving part in a third
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embodiment.

- Best Mode for Carrying out the Invention

The speaker device according to the present invention will be described
hereinafter with reference to the drawings. The speaker device to which the present
invention is applied is designed so that a network coil is wound about a cover mounted
so as to cover the circumference of a magnetic circuit of a loudspeaker. Particularly,
a groove is formed around in the outer circumferential surface of the cover, and the
network coil is wound about a part of the groove. It is to be noted that this embodiment
is provided for better understanding of the present invention, and the present invention
is not limited to this embodiment.

It is possible to selectively adjust the network coil into an air-core coil and a
core coil by adjusting a clearance between the cover about which the network coil 1s.
wound and the magnetic circuit. It is also possible to adjust the inductance of the coil
by providing the groove in the cover so as to be located externally of the plate of the
magnetic circuit, winding the coil about the portion of the groove, and adjusting the
gap between the plate and the cover.

In a magnetic-proof type loudspeaker in which a magnetic circuit of a
loudspeaker is covered with a cover formed of a magnetic matenal, for example, such -
as iron, it may be designed so that a network coil is wound directly about the outer

circumferential surface of the cover formed of a magnetic material, and the cover
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constitutes a core. Alternatively, the cover is molded of a synthetic resin, and a ring
formed of a magnetic material such as ferrite is embedded or mounted internally of a
position in which a network coil is wound to thereby enable the adjustment of
inductance of the coil.

According to the speaker device in which the network coil 1s wound about the
outer circumference of the cover of the driving part of the loudspeaker, since in a
speaker device that likely has restrictions on mounting positions, a loudspeaker and a
network coil can be put together, it is not necessary that the network coil be assembled
as a separate part, and in addition, a mounting means for mounting a network coil and

a space are not necessary.

FIG. 2 is a side view of the interior of a station wagon showing a mounting of

a loudspeaker, and FIG. 3 is a perspective view of main parts showing a specific

mounting form of a speaker box.

The speaker device according to this embodiment is a speaker device to be
loaded on the vehicle loaded on an automobile, as shown in FIG. 2, and comprises, as
shown in FIG. 3, a speaker box 10, and a loudspeaker 11 having a large aperture held
in the speaker box 10. It is noted that the speaker box 10 1s mounted through metal
fittings 15 at the rear of a rear seat 14 of a station wagon, as shown in FIG. 3, for

example.

It is to be noted that the position of mounting the speaker box 10 is not always

limited to such a position, and the speaker box 10 may be mounted at a suitable
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position within the automobile. For example, as shown in FIG. 4, the speaker box 10
may be mounted on a floor panel 16 at the rear of a rear seat 14 of a cargo vehicle.

Alternatively, the speaker box 10 may be mounted below the rear seat 14 of a mini-

van, as shown in FIG. 5, for example.

Next, the construction of the loudspeaker to be loaded on the vehicle as
described above will be explained with reference to FIG. 6. The loudspeaker 11 is
provided with, as shown in FIG. 6, a frame 20. 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 magnet 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.

A bobbin 28 is disposed in an air gap between the outer peripheral surface of
the pole piece 24 and the inner peripheral surface of the plate 21. A voice coil 29 1s
wound about the bobbin 28. The bobbin 28 is connected to a diaphragm 30, and a
damper 31 having a concentric zigzagged 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 side.

Further, in the loudspeaker 11, a network coil 52 is wound about the driving part
25 for driving the diaphragm 30. More specifically, a cover 50 is mounted around the .
driving part 25, a groove 51 is formed around in the outer circumferential direction of

the cover 50, and a network coil 52 is wound about within the groove 51. Such a
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network coil 52 as described constitutes a filter along with a condenser 53, as shown

in FIG. 10 or FIG. 11, for example, to select bands with respect to a plurality ot

loudspeakers 11 and 36.

Further, a support bracket 35 is secured by means of a screw 34 to the extreme
end of a pole piece 24 of the loudspeaker 11, and a loudspeaker 36 for a high sound
is mounted on the extreme end of the support bracket 35. The construction ot the
loudspeaker 36 for a high sound is substantially the same as that of the loudspeaker 11,
and is a size smaller than the latter. That is, the loudspeaker 36 for a high sound 1s
provided with a frame 37, and a diaphragm 38 1s disposed internally thereof, the

diaphragm 38 being driving by a driving part 39.

In the loudspeaker 11 described above, when a current flows into the voice coll
29 disposed in the air gap of the magnetic circuit comprising 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 torce the
bobbin 28 moves in a direction of axis, that 1s, in a lateral direction 1n FIG. 6. This
movement is transmitted to the diaphragm 30 connected with the bobbin 28, whereby
the diaphragm 30 vibrates in response to an electrical signal to produce the sound.
When the driving part 39 of the loudspeaker 36 for a high sound causes the diaphragm

38 to vibrate by operation similar to the above, the loudspeaker 36 generates the

sound.

Next, the constitution of a dividing network of the speaker device comprising
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a pair of loudspeakers 11 and 36 as described will be explained. The dividing network
of the speaker device comprises, for example, as shown in FIG. 7, a lowpass filter 44
and a highpass filter 45, and output of an amplifier 43 1s supplied to the loudspeakers
11 and 36 through these filters 44 and 45. That is, a signal on the lowpass side 1s
supplied to the loudspeaker 11 by the lowpass filter 44, and a signal on the highpass
side is supplied to the loudspeaker 36 for a high sound by the highpass filter 45.

A speaker device shown in FIG. 8 is designed so that in the constitution as
mentioned above, the loudspeakers 11 and 36 are mounted separately from each other,
and the loudspeaker 36 for a high sound is arranged at a position different from the

loudspeaker for a low sound 11.

. Inaspeaker device shown in FIG. 9, the dividing network is constituted merely

by the highpass filter 45. That is, output of an amplifier 43 1s supplied directly to the
loudspeaker for a low sound 11. Here, the loudspeaker for a low sound 11 reproduces

mainly a low sound by the aid of its own band characteristics. On the other hand, the
loudspeaker for a low sound 36 takes partial charge of reproduction of mainly a high
sound on the highpass side by a signal supplied through the highpass filter 45.

FIG. 10 is a view showing a definite circuit constitution of the highpass filter
45 shown in FIG. 7, FIG. 8 or FIG. 9. The highpass filter 45 comprises a network coil
52 and a condenser 53. The network coil 52 constituting the highpass filter 45 1s

wound within the groove 51 formed in the outer circumferential surface of the cover

50 of the loudspeaker 11, as mentioned above. Accordingly, the terminal of the
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network coil 52 is connected to the terminals of the condenser 53 and the Joudspeaker

30.

FIG. 11 is a view showing a further circuit constitution of the dividing network.
In this circuit constitution, the network coil 52 whose impedance increases as the

frequency becomes high is connected in series with the loudspeaker for a low sound
11, whereas the condenser 53 whose impedance increases as the frequency becomes
low is connected in series with the loudspeaker for a high sound 36. Accordingly, the
band is substantially divided by the circuit comprising the network coil 52 and the
condenser 53, whereby the low sound is mainly reproduced by the loudspeaker for a

" low sound 11, and the high sound is mainly reproduced by the loudspeaker for a high

- sound 36.

As described above, the network coil 52 constituting the dividing network 1s
wound within the groove 51 formed in the outer circumferential surface of the cover
50 of the driving part of the loudspeaker 11, whereby the network coil 52 and the

loudspeaker 11 can put together, thus eliminating mounting members for mounting the

network coil 52 as a separate part, and a space therefor. Further, since the network coil

52 is also mounted together by the mounting of the loudspeaker 11, the number of

assembling steps for the speaker device can be reduced.

" FIG. 12 is a view showing the constitution of a further embodiment of the
loudspeaker loaded on a vehicle 11. In this embodiment, as shown in FIG. 12, the plate

21 of the magnetic circuit extends outward so as to come into contact with the inner
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circumferential surface of the cover 50, as a consequence of which the plate 21
constitutes a core of the network coil 52. The position at which the network coil 521s
wound substantially corresponds to the position at which the plate 21 and the cover 50
come into contact with each other. That is, the cover 50 is formed of a magnetic
material such as iron to provide a magnetic-proof loudspeaker, and the network coil
52 is wound about the outer circumferential surface of the cover 50 of the magnetic-
proof loudspeaker.

FIG. 13 is a view showing the constitution of another embodiment of the
loudspeaker loaded on a vehicle 11. In this embodiment, the cover 50 is formed of a
synthetic resin, for example, such as ABS resin, and a ring 56 formed of ferrite is
secured to a position internally of the cover 50 and at which the network coil 521s
wound. Accordingly, the ring 56 made of ferrite constitutes a core of the network coil

 52. The inductance of the network coil is adjusted by the ring 56 made of ferrite.

Industrial Applicability

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, wherein
a network coil is wound about a driving part for vibrating the diaphragm. According
to such a speaker device as described, the network coil is wound about the driving part,
and the loudspeaker and the network coil can be put together, and when the speaker

device is assembled, the number of assembling parts can be reduced. That 1s, mounting
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members for mounting the network coil and the space therefor are eliminated. Further,

since the network coil need not be mounted as a separate part, the number of

assembling steps can be reduced.
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CLAIMS

1. A speaker device for vibrating a diaphragm in response to an electrical signal
to produce sound,

wherein a network coil is wound about a driving part for vibrating said
diaphragm.
2. The speaker device according to claim 1 wherein said driving part comprises a
magnetic circuit, and a voice coil disposed in an air gap of said magnetic circuit, and
said network coil is wound about an outer circumferential part of said magnetic circuit.

3. The speaker device according to claim 2 wherein a cover 1s mounted so as to

cover said magnetic circuit, a groove is formed around on the outer circumferential
surface of said cover, and said network coil is wound within said groove..
4. The speaker device according to claim 2 wherein said magnetic circuit

constitutes a core of said network coil.

5. The speaker device as in claim 4 wherein said network coil 1s wound so as to

be located in the circumference of a plate of said magnetic circuit.
0. The speaker device according to claim 3 wherein said cover is formed of a

magnetic material, and said network coil is wound about the outer circumferential

surface of said cover.

7. The speaker device as in claim 3 wherein said cover is formed of a synthetic -

resin, a ring formed of a magnetic material is mounted on said cover, and said network

coil is wound externally of said ring.
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