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(54) SPEAKER MOUNTING MEMBER, SPEAKER INCLUDING THE SAME, AND ELECTRONIC
MUSIC INSTRUMENT

(57) Problem: To provide a speaker mounting member which also handles a case of a full range speaker in which
a frequency band of a radiated sound wave is wide, a speaker including the speaker mounting member and an electronic
musical instrument.

Solution: A speaker mounting member includes an annular concave surface part which forms an annular concave
surface which is extended substantially along with a cone shape diaphragm of a speaker which radiates a sound wave
and influences directional characteristics. The speaker mounting member includes an inner diameter part which defines
a hole that the diaphragm of a speaker unit exposes and a flange part which extends from an outer diameter side edge
part of the annular convex surface part to an outer diameter side and engages with an edge part of an opening part.
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Description
[TECHNICAL FIELD]

[0001] The present invention relates to a speaker
mounting member which mounts a speaker unit which
has a cone shape diaphragm which radiates a sound
wave at an opening part which is provided on a mounting
surface of an enclosure, a speaker including the same,
and an electronic music instrument.

[BACKGROUND ART]

[0002] An electrodynamic type speaker which has a
diaphragm radiates sound waves by vibrating tends to
become nondirectional characteristics that sound pres-
sure level is almost uniform to an outside diameter direc-
tion in the low frequency band in which wavelength of
the radiated sound waves against a diaphragm diameter
is relatively long. On the other hand, in the high frequency
band in which wavelength of the radiated sound waves
is relatively short against the diaphragm diameter, sound
pressure of the sound waves which is radiated to a front
face direction that the diaphragm vibrates is high and the
electrodynamic type speaker tends to have directional
characteristics that sound pressure of the sound waves
which are radiated to a side face direction becomes low.
[0003] In a normal speaker system that a speaker is
mounted to a cabinet, since radiation characteristics
tends to have directional characteristics, there is a prob-
lem that reproduction sound quality changes depending
on adirection of the speaker againstalistener. Therefore,
when the speaker is mounted at a front surface or a rear
surface of a baffle made of a wood, there is a case where
a processing such as performing a C surface cut against
a perimeter of a mounting hole in a wide range is neces-
sary.

[0004] Further, a speaker mounting member is con-
ventionally disclosed (Patent Literatures 1 and 2).

[PRIOR ART DOCUMENT]
[PATENT LITERATURE]
[0005]

[Patent Literature 1] JP S54-15077 Y (Fig. 3)
[Patent Literature 1] JP S54-1230 Y (Fig. 3)

[SUMMARY OF THE INVENTION]
[PROBLEM TO BE RESOLVED BY THE INVENTION]

[0006] The invention is invented for solving a problem
that the above described conventional technology has,
an objective of the presentinventionis to provide a speak-
er mounting member which also handles a case of a full
range speaker in which a frequency band of a radiated
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sound wave is wide, a speaker including the same and
an electronic musical instrument.

[MEANS FOR SOLVING THE PROBLEM]

[0007] A speaker mounting member of the present in-
vention which mounts a speaker unit which has a cone
shape diaphragm which radiates a sound wave at an
opening part which is provided at a mounting surface of
an enclosure comprising: an inner diameter part which
defines a hole that the diaphragm of the speaker unit
exposes; an annular concave surface part which forms
an annular concave surface which is extended substan-
tially along with the cone shape of the diaphragm from
the inner diameter part to an outer diameter side; and a
flange part which extends from an outer diameter side
edge part to an outer diameter side of the annular con-
cave surface part and engages with an edge part of the
opening part.

[0008] Preferably, the speaker mounting member of
the present invention further includes an almost long cy-
lindrical shape rib shape part which extends from one
side which is the outer diameter side edge part of the
annular convex surface part and that the diaphragm of
the mounting surface exposes to the other side and the
flange part extends from the other side of the mounting
surface of the rib shape part to an outer diameter side.
[0009] Further, aspeakerofthe presentinvention com-
prising: the above described speaker mounting member;
and the speaker unit which is mounted at the inner diam-
eter part of the speaker mounting member.

[0010] Further, an electronic music instrument of the
present invention as least comprising: the above de-
scribed speaker; and the enclosure to which the speaker
is mounted.

[0011] An effects of the present invention is described
below.
[0012] A speaker mounting member of the present in-

vention includes an annular convex surface part which
forms an annular convex surface which is extended sub-
stantially along with a cone shape diaphragm of a speak-
er which radiates a sound wave and influences direction-
al characteristics. The speaker mounting member in-
cludes an inner diameter part which defines a hole that
a diaphragm of a speaker unit exposes and a flange part
which extends from an outer diameter side edge part of
the annular convex surface part to an outer diameter side
and engages with an edge part of an opening part.

[0013] Herein, the speaker mounting member may fur-
ther include a substantially long cylindrical shape rib
shape part which extends one side which is an outer di-
ameter side edge part of the annular convex surface part
and that a diaphragm of a mounting surface exposes to
the other side and the flange part may extend from the
other side of a mounting surface of the rib shape part to
an outer diameter side. There is a merit that an entire
height becomes low, a speaker cannot beprojected from
the mounting surface to an upper side much, the speaker
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does not become noticeable, and a limitation of a product
design of the speaker or an electronic musical instrument
that the speaker is mounted decreases.

[EFFECT OF THE INVENTION]

[0014] A speaker mounting member of the present in-
vention can provide a speaker mounting member which
also handles a case of a full range speaker in which a
frequency band of a radiated sound wave is wide, a
speaker including the speaker mounting member and an
electronic musical instrument.

BRIEF DESCRIPTION OF THE DRAWINGS
[BRIEF DESCRIPTION OF THE DRAWINGS]
[0015]

Fig. 1 is a top diagram for describing a speaker
mounting member and a speaker including the
speaker mounting member according to one embod-
iment of the present invention.

Fig. 2 is a cross sectional diagram for describing a
speaker mounting member and a speaker including
the speaker mountingmember according to one em-
bodiment of the present invention.

Fig. 3 is atop diagram for describing the other speak-
er mounting member and a speaker including the
other speaker mounting member according to one
embodiment of the present invention.

Fig. 4 is a cross sectional diagram for describing the
other speaker mounting member and a speaker in-
cluding the other speaker mounting member accord-
ing to one embodiment of the present invention.
Fig. 5 is a front diagram for describing an electronic
musical instrument according to one embodiment of
the present invention.

[DESCRIPTION OF THE EMBODIMENTS]

[0016] A speaker mounting member, a speaker includ-
ing the speaker mounting member, and an electronic mu-
sical instrument according to preferable embodiments of
the present invention are described below. However, the
present invention is not limited to these embodiments.

(Embodiment 1)

[0017] Each of Fig. 1 and Fig. 2 is a diagram for de-
scribing a speaker mounting member and a speaker in-
cluding the speaker mounting member according to a
preferable embodiment of the present invention. Con-
cretely, Fig. 1 is a cross sectional diagram of a speaker
1including a speaker mounting member 11. Further, Fig.
2 is a perspective diagram of this speaker 1 in view from
a front surface upper side. Configurations of the speaker
mounting member 11 and the speaker 1 are not limited
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to a case of the present embodiment. Further, with regard
to unnecessary configurations of the speaker mounting
member 11 and the speaker 1 for description of the
present invention, illustration and description are omit-
ted.

[0018] The speaker 1 of the present embodiment is a
speaker system in which a speaker unit 2 is mounted at
a cabinet 9 via the speaker mounting member 11 so that
adiaphragm 3 of the speaker unit 2 is facing upward and
which is unaffected by a baffle.

[0019] The speaker unit 2 is an electrodynamic type
speaker which includes the cone type diaphragm 3 in
which a cross section is a concave shape. Since a bobbin
of a voice coil 6 is connected to an inner diameter part
of the diaphragm 3, a dust cap 4 of which cross section
is a convex shape is mounted so as to cover the inner
diameter part. An inner diameter side of a flexible edge
5 is mounted at an outer diameter part of the diaphragm
3 and the edge 5 and a damper vibratably support a di-
aphragm part which includes the diaphragm 3 that radi-
ates a sound wave and the dust cap 4. The coil which is
wound to the bobbin of the voice coil 6 is arranged in a
magnetic cavity of a magnetic circuit 7. A frame 8 is con-
nected to an outer diameter side of the edge 5 and the
magnetic circuit 7.

[0020] Therefore, in the speaker unit 2, when an audio
signal current is supplied to the coil of the voice coil 6
which is arranged in the magnetic cavity of the magnetic
circuit 7 that a strong DC magnetic field occurs, a driving
force occursin anillustrated Z axis direction and a speak-
er vibration system which is composed of the voice coil
6, the diaphragm 3 and the dust cap 4 vibrates in the Z
axis direction. As a result, in an air which exists in front
and rear of the diaphragm 3 and the dust cap 4, a pres-
sure change occurs, the audio signal currentis converted
into the sound wave (audio).

[0021] The frame 8 of the speaker unit 2 is mounted
at an opening part 10 which is provided at a mounting
surface 9a of an upper surface side of a cabinet 9 via the
speaker mounting member 11. In Fig. 1 and Fig. 2, whine
an entirety is not illustrated, the cabinet 9 of the present
embodiment is a closed type cabinet which functions as
a baffle which acoustically separates one surface side
and the other surface side of the diaphragm 3. The cab-
inet 9 may be a phase inverted type (a bass reflex type)
cabinet that an acoustic capacity which is defined at an
inside of the cabinet and an acoustic mass of a duct res-
onate.

[0022] The speaker mounting member 11 of the
present embodiment mounts the speaker unit 2 which
has the cone shape diaphragm 3 which radiates the
sound wave at the opening part 10 which is provided at
the mounting surface 9a of the cabinet 9. The speaker
mounting member 11 includes an inner diameter part 12
which defines a hole that the diaphragm 3 of the speaker
unit 2 exposes, an annular concave surface part 13 which
forms an annular concave surface 14 which is extended
substantially along with a cone shape of the diaphragm
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3 from the inner diameter part 12 to an outer diameter
side, and a flange part 16 which extends from an outer
diameter side edge part 15 to the outer diameter side of
the annular concave surface part 13 and engages with
the mounting surface 9a which is an edge part of the
opening part 10.

[0023] As illustrated in Fig. 1 and Fig. 2, the opening
part 10 which is provided at the mounting surface 9a of
the cabinet 9 is a circular shape hole. Further, an outer
shape of aflange part 16 is an almost square and is larger
than a diameter size of the opening part 10. Therefore,
the outer diameter side edge part 15 of the annular con-
cave surface part 13 and the flange part 16 appear so
that they get on an upper side of the mounting surface
9a. The outer shape of the flange part 16 is not limited
to a square and may be a circular shape or a polygon.
[0024] In the full range type electrodynamic type
speaker unit 2 which reproduces all bands, both of a low
frequency sound wave in which a wavelength is long and
a high frequency sound wave in which a wavelength is
short are radiated from the vibrating diaphragm 3 and
the dust cap 4. In the actual electrodynamic type speaker
unit 2, while the diaphragm 3 and the dust cap 4 can
almost piston-vibrate in middle and low sound bands,
since the diaphragm 3 division-vibrates in the middle and
high sound bands, a center part of the diaphragm 3 and
the dust cap 4 mainly contribute to aradiation of the sound
wave of middle and high sound bands.

[0025] In the speaker 1 of the present embodiment,
the sound wave which is radiated from the diaphragm 3
and the dust cap 4 of the speaker unit 2 is reflected by
the annular concave surface 14 of the annular concave
surface part 13 of the speaker mounting member 11.
Since the annular concave surface 14 is formed so as to
extend substantially along with the cone shape of the
diaphragm 3, the speaker 1 can reproduce an audio with
relatively decreasing an influence of a reflection of the
annular concave surface 14.

[0026] In the speaker mounting member 11 of the
presentembodiment, a sectional curve which defines the
annular concave surface 14 of the annular concave sur-
face part 13 is an almost straight line. These cross sec-
tions of the annular concave surface 14 may be com-
posed so as to be defined by a plurality of continuous
straight lines or curves which nonlinearly change. When
the annular concave surface 14 of the annular concave
surface part 13 extends substantially along with the cone
shape of the diaphragm 3 from the inner diameter part
12 to the outer diameter side, the annular concave sur-
face 14 may be defined by the other sectional curve. Fur-
ther, when the diaphragm 3 which is included by the elec-
trodynamic type speaker unit 2 is a cone shape which
forms a concave surface, a shape of the dust cap 4 is
not limited to a convex shape as the present embodiment
and may be the other shape such as including a concave
surface or the other shape as called a double cone.
[0027] Further, in the speaker 1 of the present embod-
iment, the speaker mounting member 11 is provided at
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the full range type speaker unit 2. The speaker mounting
member 11 may be provided at the speaker unit 2 such
as a woofer, squawker, or tweeter which is suitable for a
reproduction of a specific frequency band. The speaker
1 may be composed as a multiway speaker system which
combines a plurality of speaker units and the speaker
mounting member 11 may be mounted so as to face to
a diaphragm of any one of speaker units.

(Embodiment 2)

[0028] Each of Fig. 3 and Fig. 4 is a diagram for de-
scribing a speaker mounting member and a speaker in-
cluding the speaker mounting member according to a
preferable embodiment of the present invention. Con-
cretely, Fig. 3 is a top diagram of a speaker 1a including
a speaker mounting member 11a and Fig. 4 is a cross
sectional diagram corresponding to A-A cross section in
Fig. 3 of the speaker 1a which is mounted at the cabinet 9.
[0029] While the speaker mounting member 11a and
the speaker 1a ofthe presentembodimenthas acommon
configuration with the speaker mounting member 11 and
the speaker 1 of the previous embodiment, a configura-
tion of a part of the speaker mounting member 11a and
the speaker 1a is different from the speaker mounting
member 11 and the speaker 1 of the previous embodi-
ment. Therefore, acommon sign is attached toa common
configuration, an explanation is omitted, and a different
configuration is described. With regard to an unneces-
sary configuration of the speaker mounting member 11a
and the speaker 1a for an explanation of the present in-
vention, an illustration and an explanation are omitted.
[0030] The speaker mounting member 11a is different
from the previous speaker mounting member 11 in such
point that the speaker mounting member 11a is formed
so that the flange part 16 engages with a mounting sur-
face 9b of an inner part side of the cabinet 9 of the em-
bodiment. Thereason is that the speaker mounting mem-
ber 11a further includes a substantially long cylindrical
shape rib shape part 17 which is the outer diameter side
edge part 15 of the annular concave surface part 13 and
extends from a side of the mounting surface 9a that the
diaphragm 3 exposes to a side of the mounting surface
9b which is the other side and the flange part 16 extends
from the mounting surface 9b side of this rib shape part
17 to the outer diameter side.

[0031] Namely, the flange part 16 of the speaker
mounting member 11a composing the speaker 1a is
mounted at the cabinet 9 from an inner part side (a lower
side in the figure). Considering a thickness size of the
cabinet 9 in the opening part 10, a height of the rib shape
part 17 of the speaker mounting part 11a is set so that
the outer diameter side edge part 15 of the annular con-
cave surface part 13 does not project from the mounting
surface 9a. The flange part 16 which is extended in the
outer circumferential side at four places from a lower
edge side of the rib shape part 17 and does not appear
so as to get on an upper side of the mounting surface
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9a, is hidden by the mounting surface 9a and is not seen.
[0032] The flange part 16 mounts the speaker mount-
ing member 11a and the speaker 1aincluding the speak-
er unit 2 at the cabinet 9 by engaging with an edge part
of the opening par 10 which is provided at the mounting
surface 9a of an upper surface side of the cabinet 9 from
the mounting surface 9b of a lower side.

[0033] The inner diameter part of each of the speaker
mounting member 11 and the speaker mounting member
11a may be an ellipse shape or a track shape so as to
correspond to the other speaker unit 2 including an ellipse
shape or a track shape diaphragm 3.

(Embodiment 3)

[0034] Fig. 5 is a diagram for describing an electronic
musical instrument according to the preferable embodi-
ment of the presentinvention. Concretely, Fig. 5 is a front
diagram (a part cross sectional diagram) of an electronic
piano 100 provided with the speaker 1 including the
speaker mounting member 11 of the above described
embodiment as left and right speakers 1L and 1R. The
embodiment of the electronic piano 100 is not limited to
a case of the present embodiment. Further, with regard
to an unnecessary configuration of the electronic piano
100 for an explanation of the present invention, an illus-
tration and the explanation are omitted.

[0035] The electronic piano 100 of the present embod-
iment is an electronic musical instrument which outputs
an audio signal corresponding to a keyboard from a
sound source circuit (not shown), amplifies the audio sig-
nal by an amplifier (not shown), outputs the amplified
audio signal to a speaker, and reproduces a playing
sound when a player operates keyboards 102 which are
operators provided at an enclosure 101 of the electronic
piano 100. This electronic piano 100 includes speakers
1L and 1R which are respectively mounted at left and
right of an upper side of the keyboards 102 of the enclo-
sure 101 and a speaker 30 which is mounted at a lower
surface side of the keyboards 102 of the enclosure 101
as speakers.

[0036] Each of the speakers 1L and 1R includes the
speaker mounting member 11 of the above described
embodiment and is mounted at the cabinet 9. Therefore,
in the speaker unit 2 which is included in each of the
speakers 1L and 1R, the diaphragm 3 vibrates in upper
and lower direction. The speaker 1L radiates the playing
sound corresponding to a left audio signal of stereo re-
production without an influence of a baffle plate thickness
with regard to a horizontal direction. Further, the speaker
1R radiates the playing sound corresponding to a right
audio signal of stereo reproduction without the influence
of the baffle plate thickness with regard to the horizontal
direction.

[0037] Further, the speaker 30 has a cabinet which is
laterally long and includes the speaker 31L correspond-
ing to the left audio signal of the stereo reproduction at
aleftside of the cabinetand the speaker 31R correspond-
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ing to the right audio signal of the stereo reproduction at
a right side of the cabinet. Since each of the speakers
31L and 31R includes a plurality of speaker units which
are arranged so that a direction that the diaphragm vi-
brates becomes to a front and rear direction and does
not especially include a diffuser and so on, each of the
speakers 31R and 31L has directional characteristics that
sound pressure becomes high in the front direction.
Therefore, the speakers 31L and 31R respectively radi-
ate the playing sound with corresponding to the left and
right audio signals of the stereo reproduction and having
directionality in the front direction. When an audio fre-
quency band which is reproduced by a plurality of speak-
er units of each of the speakers 31L and 31R is divided,
the speaker 30 may compose a multiway speaker sys-
tem.

[0038] The speaker 30 is arranged near a knee of the
player of the electronic piano 100 and is suitable for re-
producing a direct sound component of the playing sound
of the electronic piano 100. On the other hand, each of
the speakers 1L and 1R is suitable for reproducing an
indirect sound component of the playing sound. A bal-
ance of a volume of the playing sound which is repro-
duced by the speaker 30 and the speakers 1L and 1R
can be controlled by a setting of the electronic piano 100.
It can be expected that the player and a listener can per-
ceive that the playing sound of the electronic piano 100
is close to the playing sound of an original acoustic piano
by adopting such a configuration in the speaker of the
electronic piano 100.

[0039] The electronic piano 100 may only include the
speakers 1L and 1R and may not include the speaker
30. In such a case, the speakers 1L and 1R may repro-
duce the direct sound component and the indirect sound
component of the playing sound together.

[0040] While the electronic piano 100 of the present
embodiment is an electronic musical instrument which
includes keyboards, an electronic musical instrument
may be other electronic musical instrument.

[INDUSTRIAL APPICABILITY]

[0041] The speaker mounting member is not limited to
the electrodynamic type speaker unit as illustrated and
may be a speaker unit which further includes an electro-
static type or an electromagnetic type driving part and
has a diaphragm.

[DESCRIPTION OF REFFERENCE SIGNS]
[0042]

1a Speaker
Speaker unit
Diaphragm
Dust cap
Cabinet

0 Opening part

=2 O D~ WN -~
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11, 11a  Speaker mounting member

12 Inner diameter part

13 Annular concave surface part

14 Annular concave surface

15 Outer diameter side edge part

16 Flange part

17 Rib shape part

Claims

1. Aspeakermounting member which mounts a speak-

er unit which has a cone shape diaphragm which
radiates a sound wave at an opening part which is
provided at a mounting surface of an enclosure com-
prising:

an inner diameter part which defines a hole that
the diaphragm of the speaker unit exposes;

an annular concave surface part which forms an
annular concave surface which is extended sub-
stantially along with the cone shape of the dia-
phragm from the inner diameter part to an outer
diameter side; and

a flange part which extends from an outer diam-
eter side edge part to an outer diameter side of
the annular concave surface part and engages
with an edge part of the opening part.

The speaker mounting member according to claim
1, wherein the speaker mounting member further in-
cludes an almost long cylindrical shape rib shape
part which extends from one side which is the outer
diameter side edge part of the annular convex sur-
face part and that the diaphragm of the mounting
surface exposes to the other side and

the flange part extends from the other side of the
mounting surface of the rib shape part to an outer
diameter side.

A speaker comprising:

the speaker mounting member according to
claim 1 or 2; and

the speaker unit which is mounted at the inner
diameter part of the speaker mounting member.

An electronic musical instrument as least compris-
ing:

the speaker according to claim 3; and
the enclosure to which the speaker is mounted.
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