
1  SPECIFICATION  TITLE OF THE INVENTION ACOUSTIC
APPARATUS AND TELEPHONE CONVERSATION APPARATUS  5
TECHNICAL FIELD  (0001]  The present invention relates
to a telephone conversation apparatus with a
hands-free function that reproduces speech  10 sounds
in accordance with an audio signal received by an
information communication terminal such as a mobile
phone, and  that acquires speech sounds of a talker
and supplies the audio  signal to the information
communication terminal, and to an  acoustic apparatus
applied to the telephone conversation 15 apparatus.
BACKGROUND ART  (0002] A conventional telephone
conversation apparatus with a  20 hands-free function
has a construction having a microphone  mounted above
a cone speaker, which outputs speech sounds of  a
telephone conversation party received by a mobile
phone. On the other hand, speech sounds of a user
acquired by the  microphone are transmitted via the
mobile phone to a mobile phone  25 of the telephone
conversation party. [0003]  However, since the
diaphragm of the cone speaker has a  cone-like shape
rather than a flat shape, frequency  characteristics
of the speech sounds output from the front of 30 the
speaker differ from frequency characteristics of the
speech 2  



sounds output from the rear of the speaker. In
addition, the distance from the front of the speaker
to the microphone differs from the distance from the
rear of  the speaker to the microphone. 5 Accordingly,
even in the condition where the microphone  is mounted
above the cone speaker, the speech sounds output from
the front of the speaker are not canceled by the
speech sounds  output from the rear of the speaker at
the input to the microphone.  10 Thus, the speech
sounds of the telephone conversation party  received
by the mobile phone are sent back to the mobile phone
of the telephone conversation party, thereby arousing
an echo.  (0004] To prevent the echo from being
produced, the conventional  15 telephone conversation
apparatus includes an inverting circuit  (echo
canceling circuit) for inverting the audio signal
captured  by the microphone, and combines the audio
signal inverted by  the inverting circuit with the
audio signal output from the  speaker (see Patent
Document 1, for example). 20 (0005] Patent Document 1:
Japanese patent application laid-open  No.
2-224498/1990 (from page 9 to page 10, and FIG. 1).
(0006] With the foregoing configuration, the
conventional 25 telephone conversation apparatus can
cancel out the audio signal  output from the speaker
by the audio signal inverted by the  inverting
circuit, thereby being able to prevent the echo from
being produced. However, the audio signal output from
the  inverting circuit has a phase delay corresponding
to the 30 inverting processing duration by the
inverting circuit from the 



3  phase of the audio signal output from the speaker.
Thus, the  phase characteristics or frequency
characteristics of the two  audio signals cannot be
matched completely, which offers a  problem of making
it difficult to completely suppress the echo.  5
[0007] The present invention is implemented to solve
the foregoing  problem. Therefore it is an object of
the present invention to  provide an acoustic
apparatus and telephone conversation  apparatus
capable of preventing the production of the echo.  10
DISCLOSURE OF THE INVENTION  [0008] The acoustic
apparatus in accordance with the present  invention
has magnet plates, which have north poles and south
15 poles magnetized alternately in a stripe-like
fashion, at the front and back of a diaphragm; and has
a conductor circuit wired  on the diaphragm along the
stripe-like poles of the magnet  plates. [0009]  20
According to the present invention, the acoustic
apparatus  is configured in such a manner that it has
magnet plates, which  have north poles and south poles
magnetized alternately in a  stripe-like fashion, at
the front and back of a diaphragm; and  has a
conductor circuit wired on the diaphragm along the. 25
stripe-like poles of the magnet plates. This offers an
advantage  of being able to prevent an echo. BRIEF
DESCRIPTION OF THE DRAWINGS  [0010] 30 FIG. 1 is a
perspective view showing a telephone 



4  conversation apparatus of an embodiment 1 in
accordance with  the present invention; FIG. 2 is a
perspective view showing a major portion of  the
acoustic apparatus of the embodiment 1 in accordance
with  S the present invention; FIG. 3 is a
cross-sectional view showing the major portion  of the
acoustic apparatus of the embodiment 1 in accordance
with  the present invention; FIG. 4 is a diagram
illustrating sound pressure frequency  10
characteristics of the speech sounds output from a
diaphragm  1 and input to a microphone; FIG. 5 is a
diagram illustrating sound pressure frequency
characteristics of the speech sounds output from a
conespeaker  and input to the microphone; 15 FIG. 6 is
a diagram illustrating echo cancellation;  FIG. 7 is a
diagram illustrating the frequency  characteristics of
the sound pressure of the speech sounds when  the
speaker is placed in a baffle and when it is not
placed in  the baffle; and 20 FIG. 8 is a perspective
view showing a telephone  conversation apparatus of an
embodiment 2 in accordance with  the present
invention. BEST MODE FOR CARRYING OUT THE INVENTION
25 (00111 The best mode for carrying out.the invention
will now be  described with reference to the
accompanying drawings to explain  the present
invention in more detail. EMBODIMENT 1 30 FIG. 1 is a
perspective view showing a telephone 



5  conversation apparatus of an embodiment 1 in
accordance with  the present invention. FIG. 2 is a
perspective view showing a major portion of  the
acoustic apparatus of the embodiment 1 in accordance
with  5 the present invention; and FIG. 3 is a
cross-sectional view showing the major portion of the
acoustic apparatus of the  embodiment 1 in accordance
with the present invention. In these figures, a
diaphragm 1 is a flat board having a  conductor
circuit 4 (printed wiring, for example) formed on at
10 least one of the topside and underside. A permanent
magnet 2, a first magnet plate, is placed at  the
front of the diaphragm 1 (at the upper side in the
example  of FIG. 2 and-FIG. 3). The permanent
magnet2-has north poles  and south poles magnetized
alternately in a stripe-like fashion,  15 and has a
plurality of holes 2a formed therein. A permanent
magnet 3, a second magnet plate, is placed at  the
back of the diaphragm 1 (at the lower side in the
example  of FIG. 3) . The permanent magnet 3 has north
poles and south  poles magnetized alternately in a
stripe-like fashion in such 20 a manner as to be
aligned with those of the permanent magnet  2, and has
a plurality of holes 3a formed therein. (00121  The
conductor circuit 4, a printed circuit board formed
on the diaphragm 1, is wired on the diaphragm 1 along
the 25 stripe-like poles of the permanent magnets 2
and 3. More specifically, the conductor circuit 4 is
wired at the  locations corresponding to the borders
between the north poles  and the south poles of the
permanent magnets 2 and 3 (locations  corresponding to
the holes 2a and 3a of the permanent magnets 



30 2 and 3) . The wiring direction at the locations in
which the 6  north poles are at the left and the south
poles are at the right  is opposite to the wiring
direction at the locations in which  the south poles
are at the left and the north poles are at the  right.
5 A spacer 5 supports the permanent magnet 2 and
permanent  magnet 3 to prevent them from making
contact with the diaphragm  1. A first iron plate 6 is
placed at the front of the permanent  magnet 2 (at the
upper side in the example of FIG. 2 and FIG.  10 3),
and has a plurality of holes 6a formed therein. A
second iron plate 7 is placed at the back of the
permanent  magnet 3 (at the lower side in the example
of FIG. 3), and has  a plurality of holes 7a formed
therein. The iron plates 6 and 7 are placed in close
contact with  15 the permanent magnets 2 and 3. [0013]
A baffle 8 is a casing including the diaphragm 1,
permanent  magnets 2 and 3, conductor circuit 4,
spacer 5, and iron plates  6 and 7. The baffle 8 has a
plurality of holes 8a formed therein. 20 Amicrophone 9
is located equidistant from the front surface  of the
baffle 8 and the back surface of the baffle 8. In the
example of FIG. 1, since the microphone 9 has upward
directivity,  it is mounted on top of the baffle 8. If
the microphone 9 has  right directivity, it is mounted
on the right side of the baffle 25 8, and if the
microphone 9 has left directivity, it is mounted  on
the left side of the baffle 8. If the diaphragm 1 and
permanent magnets 2 and 3 are not  stored in the
baffle 8, however, the microphone 9 is located  



equidistant from the surface of the iron plate 6 and
the surface  30 of the iron plate 7. 7  (00 141 A
circuit section 10 includes an amplifier. The
amplifier  amplifies the audio signal acquired by the
microphone 9, and  supplies the audio signal to a
mobile phone 11. On the other 5 hand, the amplifier
amplifies the audio signal received by the  mobile
phone 11, and supplies the audio signal to the
conductor  circuit 4. The mobile phone 11, an
information communication terminal,  receives the
audio signal of the telephone conversation party,  10
and supplies the audio signal to the amplifier of the
circuit section 10. On the other hand, the mobile
phone 11 transmits  the audio signal amplified by the
amplifier of the circuit  section 10 to the mobile
phone or the like of the telephone  conversation
party. 15 [0015] Next, the operation will be
described. Receiving the audio signal transmitted from
the mobile  phone or the like of the telephone
conversation party, the mobile  phone 11 supplies the
audio signal to the amplifier of the circuit  20
section 10. Receiving the audio signal of the
telephone conversation  party from the mobile phone
11, the amplifier of the circuit  section 10 amplifies
the audio signal, and supplies the amplified  audio
signal to the conductor circuit 4. 25 This causes the
current to flow through the conductor  circuit 4 in
the directions as shown in FIG. 2 and FIG. 3, for
example. 



[0016]  Consider the case where the current flows in
the directions  30 as shown in FIG. 2 and FIG. 3. In
this case, since the permanent 8  magnets 2 and 3 and
iron plates 6 and 7 form a magnetic field,  and the
diaphragm 1 receives the upward force because of
Fleming's left-hand rule, the diaphragm 1 vibrates
upward. In contrast, when the current flows in the
directions 5 opposite to those shown in FIG. 2 and
FIG. 3, the diaphragm 1  receives downward force, and
vibrates downward because of the  Fleming's left-hand
rule. The vibration of the diaphragm 1 reproduces the
audio signal  of the telephone conversation party.
Thus, the speech sounds  10 of the telephone
conversation party are output through the holes 2a, 6a
and 8a of the permanent magnet 2, iron plate 6 and
baffle  8, and at the same time through the holes 3a,
7a and Ba of the  permanent magnet 3, iron plate 7 and
baffle 8. [0017)  15 In this case, the microphone 9 is
located equidistant from  the front surface of the
baffle 8 and the back surface of the  baffle 8 as
shown in FIG. 1, and the diaphragm 1 has a flat shape.
Accordingly, as illustrated in FIG. 4, the sound
pressure  frequency characteristics of the speech
sounds which are output 20 from the holes 2a, 6a and
8a of the permanent magnet 2, iron  plate 6 and baffle
8 and are input to the microphone 9 agree  with the
sound pressure frequency characteristics of the speech
sounds which are output from the holes 3a, 7a and 8a
of the = permanent magnet 3, iron plate 7 and baffle 8
and are input to  25 the microphone 9. In contrast,
whenthe speaker is a. cone type, the sound  



pressure frequency characteristics of the speech
sounds which  are output from the front surface of the
speaker and are input  to the microphone do not agree
with the sound pressure frequency 30 characteristics
of the speech sounds which are output from the 9  back
surface of the speaker and are input to the microphone
as  illustrated in FIG. 5. [0018]  According to the
embodiment 1, the sound pressure frequency  5
characteristics of the speech sounds which are output
from the holes 2a, 6a and 8a of the permanent magnet
2, iron plate 6 and  baffle 8 and are input to the
microphone 9 agree with the sound  pressure frequency
characteristics of the speech sounds which  are output
from the holes 3a, 7a and 8a of the permanent magnet
10 3, iron plate 7 and baffle 8 and are input to the
microphone  9. Thus, as illustrated in FIG. 6, the
audio signals from both  sides cancel out each other
when input to the microphone 9. As a results -even if
the speech sounds of the telephone  conversation party
are output from the speaker, they are not  15 input to
the microphone 9, thereby producing no echo.  [0019]
On the other hand, speech sounds of the user are
captured  by the microphone 9. The amplifier of the
circuit section 10  amplifies the audio signal
captured by the microphone 9, and  20 supplies the
audio signal to the mobile phone 11. Thus, the mobile
phone 11 transmits the audio signal  amplified by the
amplifier to the mobile phone or the like of  the
telephone conversation party, thereby delivering the
speech  sounds of the user to the telephone
conversation party. 25 [0020] 



As is clear from the-above, the present embodiment 1.
is  configured in such a manner that the permanent
magnets 2 and  3, which have the north poles and the
south poles magnetized  alternately in a stripe-like
fashion, are placed at the front 30 and back of the
diaphragm 1, and that the wiring is formed on 10  the
diaphragm 1 along the stripe-like poles in the
permanent  magnets 2 and 3. Accordingly, the present
embodiment 1 offers  an advantage of being able to
prevent the echo generation.  10021] 5 In addition,
the present embodiment 1 has the diaphragm  1,
permanent magnets 2 and 3, conductor circuit 4, spacer
5,  and iron plates 6 and 7 built in the baffle 8.
Thus, the present  embodiment 1 offers an advantage of
being able to widen the sound  pressure frequency
characteristics of the speech sounds output  10 from
the holes 6a and 7a of the iron plates 6 and 7. More
specifically, as indicated by the dotted-curve of FIG.
7, unless the diaphragm 1, permanent magnets 2 and 3,
conductor  circuit 4,-spacer- 5, and iron plates 6 and
7 are built.in-the  baffle 8, the sound pressure
frequency characteristics of the 15 speech sounds
deteriorate in a low frequency range so that the
speech sounds sound like a metallic sound for the
user. In contrast, as indicated by solid curve of FIG.
7, when  the diaphragm 1, permanent magnets 2 and 3,
conductor circuit  4, spacer 5, and iron plates 6 and
7 are built in the baffle 20 8, the sound pressure
frequency characteristics of the speech  sounds do not
deteriorate even in the low frequency range, so  that
the speech sounds of the telephone conversation party
are  faithfully reproduced and perceived by the user.
10022]  



25 EMBODIMENT 2 Although the foregoing embodiment.1
is. described by way  of example having the microphone
9 with the upward directivity  mounted on the baffle
8, this is not essential. For example,  as shown in
FIG. 8, such a configuration is also possible which 30
has the microphone 9 with the directivity in the plane
direction 11  of the diaphragm 1 mounted in a hole la
formed at the center  of the diaphragm 1. When the
microphone 9 with the upward directivity is mounted
on the top of the baffle 8, the cancellation accuracy
of the  5 audio signal at the microphone 9 can be
deteriorated because of the effect of the echo from
the ceiling depending on the  material or shape of the
ceiling or on the distance to the  ceiling. [0023]  10
In contrast, when the microphone 9 is mounted in the
hole  la formed at the center of the diaphragm 1 (in
the example of  FIG. 8, the microphone 9 is mounted on
a cushioning material - 12 to reduce the effect of the
vibration of the baffle 8), the  intensity of speech
sounds output from the diaphragm 1 and  15 directly
input to the microphone 9 becomes much greater than
that of the echo from the ceiling. Thus, the present
embodiment  2 can prevent the deterioration in the
cancellation accuracy  of the audio signal at the
microphone 9. Thus, the present embodiment 2 offers an
advantage of being  20 able to improve the suppression
accuracy of the echo as compared  with the foregoing
embodiment 1. [0024]  Although FIG. 8 shows an example
employing the microphone  



9 with the upward directivity, it is enough for the
microphone 25 to have the directivity in the plane
direction of the diaphragm  1. For example, the
directivity of the microphone 9 can be right
direction, left direction or downward direction.
Although FIG. 8 shows an example in which the baffle 8
has  a square shape when seen from the front, this is
not essential.  30 For example, it may have a round
shape. 12  Although FIG. 8 shows an example having the
single baffle B, such a configuration is also possible
that assembles a  plurality of baffles 8 and places
the microphone 9 at the center  of them. 5 [0025)
EMBODIMENT 3 Although the foregoing embodiments 1 and
2 are described  by way of example in which the
amplifier of the circuit section  10 is connected to
the mobile phone 11, this is not essential. 10 For
example, the amplifier of the circuit section 10 can
be  connected to an interphone. In this case, the
amplifier of the circuit section 10  amplifies the
audio signal of the user acquired by the microphone
9, and supplies the audio signal to the interphone. 15
Thus, the speech sounds of the user can be delivered
to  a visitor via an interphone installed at the gate
of a house.  On the other hand, the amplifier
amplifies the audio signal of the visitor captured by
the interphone, and supplies the audio  signal to the
conductor circuit 4. 20 Thus, the present embodiment 3
can prevent the echo in the  same manner as the
foregoing embodiment 1. INDUSTRIAL APPLICABILITY  



[0026] 25 As described above, the acoustic apparatus
and telephone  conversation apparatus in accordance
with the present invention ..  can prevent the echo,
and is suitable for a use for the telephone
conversation apparatus with the hands-free function
and for the  acoustic apparatus to be applied to the
telephone conversation  30 apparatus. 13  WHAT IS
CLAIMED IS: 1. An acoustic apparatus comprising: a
first magnet plate which is placed at the front of a
diaphragm, has north poles and south poles magnetized
5 alternately in a stripe-like fashion, and has a
plurality of  holes formed;  a second magnet plate
which is placed at the back of the  diaphragm, has
north poles and south poles magnetized  alternately in
a stripe-like fashion in a manner as to align 10 with
the poles of said first magnet plate, and has a
plurality  of holes formed; a conductor circuit which
is wired on said diaphragm and  along the stripe-like
poles on said first and second-magnet  plates; 15 a
first iron plate which is placed at the front of said
first magnet plate, and has a plurality of holes
formed; a second iron plate which is placed at the
back of said  second magnet plate, and has a plurality
of holes formed; and  a microphone which is located
equidistant from a surface 20 of said first iron plate
and a surface of said second iron plate.  2. The
acoustic apparatus according to claim 1, wherein said
conductor circuit is wired at locations corresponding
to borders  



between the north poles and the south poles of said
first and 25 second magnet plates, and wherein a
direction of the wiring at  locations seeing the
northpoles atleft-hand sides and the south  poles at
right-hand sides is opposite to a direction of the
wiring  at locations seeing the south poles at
left-hand sides and the  north poles at the right-hand
sides. 30 14  3. The acoustic apparatus according to
claim 1, wherein said  diaphragm, said conductor
circuit, said first and second magnet  plates, and
said first and second iron plates are stored in a
casing. 5 4. The acoustic apparatus according to claim
3, wherein said  microphone has upward directivity and
is mounted on top of the  casing. 10 5. The acoustic
apparatus according to claim 1, wherein said
microphone has directivity in a plane direction of the
diaphragm  and is mounted in a hole formed at a center
of the diaphragm.  6. The acoustic apparatus according
to claim 1, further 15 comprising a plate-like baffle
about a direction of a plane of  the diaphragm. 7. A
telephone conversation apparatus comprising:  an
acoustic apparatus including: 20 a first magnet plate
which is placed at the front of  a diaphragm, has
north poles and south poles magnetized  alternately in
a stripe-like fashion, and has a plurality of  holes
formed; a second magnet plate which is placed at the
back of  25 the diaphragm, has north poles and south
poles magnetized  



alternatelyin._a stripe-like fashion in a manner as.to
align  with the poles of said first magnet plate, and
has a plurality  of holes formed; a conductor circuit
which is wired on said diaphragm  30 and along the
stripe-like poles on said first and second magnet 15
plates; a first iron plate which is placed at the
front of  said first magnet plate, and has a plurality
of holes formed;  a second iron plate which is placed
at the back of 5 said second magnet plate, and has a
plurality of holes formed;  and a microphone which is
located equidistant from a  surface of said first iron
plate and a surface of said second  iron plate, and 10
an amplifier which amplifies the audio signal captured
by  said microphone, and supplies the audio signal to
an information  communication terminal, and which
amplifies an audio signal  received by the information
communication terminal, andsupplies - the audio signal
to said conductor circuit. 15 8. A telephone
conversation apparatus comprising:  an acoustic
apparatus including: a first magnet plate which is
placed at the front of  a diaphragm, has north poles
and south poles magnetized 20 alternately in a
stripe-like fashion, and has a plurality of  holes
formed; a second magnet plate which is placed at the
back of  the diaphragm, has north poles and south
poles magnetized  alternately in a stripe-like fashion
in a manner as to align 



25 with the poles of said first magnet plate, and has
a plurality  of holes formed;. a conductor circuit
which is wired on said diaphragm  and along the
stripe-like poles on said first and second magnet
plates; 30 a first iron plate which is placed at the
front of 16  said first magnet plate, and has a
plurality of holes formed; a second iron plate which
is placed at the back of  said second magnet plate,
and has a plurality of holes formed;  and 5 a
microphone which is located equidistant from a
surface of said first iron plate and a surface of said
second  iron plate, and an amplifier which amplifies
the audio signal captured by  said microphone, and
supplies the audio signal to an interphone,  10 and
which amplifies an audio signal captured by the
interphone, and supplies the audio signal to said
conductor circuit. 


