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(54) HORN DEVICE

(57) A horn device (10) includes a third rivet (RV3)
whose one end side is connected to a conductive mem-
ber (54), whose other end side is exposed outside a case
(21), and which fixes a coil bobbin (40) to the case, and
this third rivet is used for communication with an IC chip
(51) and an adjuster (AD). Consequently, an increase in
the number of components is suppressed and a structure
of the device is made uncomplicated, so that the hom
device can communicate with the internal IC chip from
outside without resolving the hom device. Therefore,
even when the hom device does not sound for any rea-
sons, whether the IC chip operates normally can be con-
firmed quickly and easily from outside. Thus, the horn
device excellent in maintainability can be realized.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a horn device
that generates sound by vibrations of a movable iron core
attached to a diaphragm.

BACKGROUND OF THE INVENTION

[0002] Mounted on a forward side of a vehicle such as
an automobile is an electromagnetic type horn device.
The electromagnetic type horn device includes a horn
device that generates sound by vibrations of a movable
iron core attached to a diaphragm and in which the gen-
erated sound is resonated by a resonator. Such a horn
device having the resonator is disclosed in, for example,
Patent Document 1 (Japanese Patent Application Laid-
open No. 2003-122369).
[0003] A horn device (electromagnetic type alarm) dis-
closed in Patent Document 1 includes: a case (body)
housing a coil(s) at its center; a diaphragm (vibration
plate) blocking an opening portion of the case; and a
movable iron core (armature) attached to a center of the
diaphragm. Also, housed in the case are a contact point
(interrupter) opened/closed (turned on/off) by an up-and-
down motion of the movable iron core and a control circuit
substrate that controls a current flowing in a coil by open-
ing/closing the contact point.
[0004] Mounted on the control circuit substrate are a
transistor(s) and a power MOS type FET(s). The transis-
tor uses a weak current to control the power MOS type
FET, and the power MOS type FET supplies a high cur-
rent (drive current) to the coil. That is, the control circuit
substrate is controlled by the weak current, so that only
the weak current used for driving the control circuit sub-
strate flows at the contact point. Therefore, suppressed
is abrasion of the contact point due to the flowing of the
high current (due to occurrence of spark).
[0005] Further, like a horn device disclosed in Patent
Document 2 (ES 2376690 A1), there is also a method in
which the control circuit substrate provided outside the
case causes the horn device to be sounded without hav-
ing any contact points inside the case.

SUMMARY OF THE INVENTION

[0006] In the horn device disclosed in Patent Docu-
ment 1 as mentioned above, however, when the horn
device does not sound due to any reasons, whether the
control circuit substrate (controller) normally operates
has not been confirmed from outside. That is, in order to
confirm good or bad quality of the control circuit substrate,
the horn device is firstly resolved (taken apart) and the
control circuit substrate exposed outside then needs to
be connected to an inspection device (exterior device),
so that the above resolving and connecting have brought
troublesome work.

[0007] Further, the horn device disclosed in Patent
Document 1 has the contact point, and regulation for a
sounding frequency of the horn device has needed to
regulate a regulation screw(s) etc. provided near the con-
tact point. For this reason, a mechanism for mechanically
regulating the sounding frequency becomes necessary
and, for example, parts such as the regulation screw etc.
have been required. Therefore, this brings an increase
in the number of parts and, additionally thereto, there are
also some fears in which the sounding frequency having
been regulated with effort varies due to external loads
such as vibration etc. Moreover, getting used to regula-
tion work is required, and causing the regulation work to
have permissible variations in some degrees becomes
necessary for adjusting the regulation work to production
tact. Doing so also causes variations etc. in sound pres-
sure.
[0008] Additionally, the horn device disclosed in Patent
Document 2 does not have the contact point as described
in Patent Document 1, and includes the control circuit
substrate provided outside, but does not premise the
structure of regulating the sounding frequency, so that
some parts for regulating the sounding frequency be-
come necessary separately. Therefore, this brings an in-
crease of the number of parts and, additionally thereto,
it has been required to fundamentally review the structure
of the horn device.
[0009] An object of the present invention is to provide
a horn device communicable with an internal (interior)
controller from outside without making a structure of the
horn device complicated by suppressing an increase of
the number of parts and without resolving the horn de-
vice.
[0010] In one aspect of the present invention, a horn
device includes: a case, its one side being closed and its
other side being opened; a diaphragm closing an opening
portion of the case; a movable iron core attached to the
diaphragm; a bobbin housed in the case, a coil being
wound radially outside the bobbin; a fixed iron core pro-
vided radially inside the bobbin and generating a mag-
netic force for attracting the movable iron core; a control-
ler provided to the bobbin and controlling a current flowing
in the coil; a conductive member provided to the bobbin
and connected to the controller; and a fixing metal fixture,
its one end side being connected to the conductive mem-
ber, its other end side being exposed outside the case,
and the fixing metal fixture fixing the bobbin to the case,
wherein the fixing metal fixture is used for communication
between the controller and an exterior device.
[0011] In another aspect of the present invention, when
the bobbin is viewed from its axial direction, the controller
and the fixing metal fixture are overlapped.
[0012] In yet another aspect of the present invention,
a connector connection portion to be connected to an
exterior connector is provided outside the case, an end
portion of a power supply conductive member supplying
a drive current to the controller, and an end portion of a
communication conductive member used for communi-
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cation with the controller are exposed inside the connec-
tor connection portion, and the end portion of the com-
munication conductive member is arranged on a deeper
side of the connector connection portion than the end
portion of the power supply conductive member.
[0013] According to the present invention, the horn de-
vice has a fixing metal fixture whose one end side is con-
nected to a conductive member, whose other end side
is exposed outside the case, and which fixes a coil bobbin
to the case, and this fixing metal fixture is used for com-
munication with the internal controller from outside.
[0014] Consequently, an increase in the number of
components is suppressed and a structure of the device
is made uncomplicated, so that the horn device can com-
municate with the internal controller from outside without
resolving the horn device. Therefore, even when the horn
device does not sound for any reasons, whether the con-
troller operates normally can be confirmed quickly and
easily from outside. Thus, the horn device excellent in
maintainability can be realized.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0015]

FIG. 1 is a perspective view showing a horn device
according to the present invention;
FIG 2 is a sectional view showing an internal struc-
ture of the horn device of FIG 1;
FIG 3 is a perspective view showing an IC chip side
(front side) of a coil bobbin housed in a case;
FIG 4 is a perspective view showing a coil side (back
side) of the coil bobbin housed in the case;
FIG 5 is an electric circuit diagram for driving the
horn device of FIG 1;
FIG 6 is a sectional view for explaining a transfer
path of heat generated by coils;
FIG 7A is a perspective view for explaining a con-
nection portion between an electronic component
and a conductive member;
FIG 7B is a perspective view for explaining a con-
nection portion between an electronic component
and a conductive member;
FIG 7C is a perspective view for explaining a con-
nection portion between an electronic component
and a conductive member;
FIG. 8A is a perspective view for explaining an [Insert
Molding Step];
FIG 8B is a perspective view for explaining an [Insert
Molding Step];
FIG. 9 is a perspective view for explaining a [Com-
ponent Attaching Step];
FIG. 10 is a perspective view for explaining a [Laser
Depositing Step];
FIG. 11 is a perspective view for explaining an [As-
sembling Step];
FIG 12 is a perspective view for explaining a [Fre-
quency Adjusting Step]; and

FIG. 13 is a perspective view showing a portion of a
horn device according to the present invention.

DESCRIPTIONS OF THE PREFERRED EMBODI-
MENTS

[0016] Hereinafter, Embodiment 1 according to the
present invention will be detailed with reference to the
drawings.
[0017] FIG. 1 is a perspective view showing a horn
device according to the present invention; FIG. 2 is a
sectional view showing an internal structure of the horn
device of FIG 1; FIG 3 is a perspective view showing an
IC chip side (front side) of a coil bobbin housed in a case;
FIG 4 is a perspective view showing a coil side (back
side) of the coil bobbin housed in the case; FIG. 5 is an
electric circuit diagram for driving the horn device of FIG
1; FIG. 6 is a sectional view for explaining a transfer path
of heat generated by coils; FIGS. 7A to 7C are perspec-
tive views for explaining a connection portion between
an electronic component and a conductive member;
FIGS. 8A and 8B are perspective views for explaining an
[Insert Molding Step]; FIG 9 is a perspective view for ex-
plaining a [Component Attaching Step]; FIG 10 is a per-
spective view for explaining a [Laser Depositing Step];
FIG 11 is a perspective view for explaining an [Assem-
bling Step]; and FIG. 12 is a perspective view for explain-
ing a [Frequency Adjusting Step].
[0018] As shown by FIG 1, a horn device 10 is mounted
on a forward side of a vehicle such as automobile, and
generates alarm sound. A base end side of an attachment
stay 11 is fixed to the horn device 10, and a tip side of
the attachment stay 11 is fixed, by a fixing bolt(s), to a
cross member etc. forming a vehicle body. Here, the horn
device 10 is an electromagnetic type spiral-shaped horn,
and is actuated by an operation of a horn switch provided
to a steering etc., thereby generating an alarm sound.
[0019] The horn device 10 comprises a horn body 20
and a resonator 30. The resonator 30 is attached to the
horn body 20, and resonates a sound generated by the
horn body 20, thereby emitting the resonated sound out-
side. Incidentally, in generating sounds different in fre-
quency, a plurality of horn bodies 20 and resonators 30
respectively different in specifications are prepared, and
each of both may be arbitrarily combined in number. For
example, a common automobile has a combination of
two horn devices 10, one of them being for a High sound
of 490 Hz, the other being for a Low sound of 410 Hz.
[0020] As shown in FIG 2, the horn body 20 has a case
21. The case 21 is formed into a stepped, bottomed cy-
lindrical shape by press-working etc. a metal plate (con-
ductive material), one side (downside in the drawing) of
the cylindrical shape being blocked and the other side
(upside in the drawing) being opened. One side of the
case 21 is provided with a small-diameter containing por-
tion 21b that has a disk bottom portion 21a. Further, the
other side of the case 21 is provided with a large-diameter
containing portion 21d that has an annular bottom portion

3 4 



EP 3 471 087 A1

4

5

10

15

20

25

30

35

40

45

50

55

21c.
[0021] Here, the large-diameter containing portion 21d
is made larger in diameter than the small-diameter con-
taining portion 21b, and its diameter size is made about
twice larger than that of the small-diameter containing
portion 21b. Additionally, housed in the small-diameter
and large-diameter containing portions 21b and 21 d is
a coil bobbin 40 made of a resin material (insulating ma-
terial) such as plastic.
[0022] Formed opposite a disk bottom portion 21a side
with respect to an axial direction of the case 21 is an
opening portion 21e. The opening portion 21e is blocked
by a diaphragm 22 formed into a substantially disk shape
from a thin metal plate. A movable iron core 23 is attached
to a center portion of the diaphragm 22, and is made of
a magnetic material and formed into a stepped, substan-
tially columnar shape.
[0023] The movable iron core 23 includes: a body por-
tion 23a attracted to a pole 43 by carrying a current into
coils 44; and a fixation portion 23b fixed to a center portion
of the diaphragm 22. Additionally, a step difference sur-
face 23c is formed between the fixation portion 23b and
the body portion 23a, and the center portion of the dia-
phragm 22 is placed on the step difference surface 23c.
[0024] Attached to the fixation portion 23b are a large-
diameter washer 24a and a small-diameter washer 24b
for fixing the diaphragm 22 onto the body portion 23a.
The large-diameter washer 24a is arranged on a base
end side of the fixation portion 23b, and the small-diam-
eter washer 24b is arranged on a tip side of the fixation
portion 23b. Additionally, the diaphragm 22 and the pair
of washers 24a and 24b are attached to the fixation por-
tion 23b and, under such a state, the tip side of the fixation
portion 23b is caulked, so that the diaphragm 22 is tightly
fixed to the body portion 23a.
[0025] Here, by overlapping the small-diameter wash-
er 24b on the large-diameter washer 24a, the movable
iron core 23 is set to have a tapered shape on its reso-
nator 30 side (upside in the drawing). This brings such a
structure that a flow channel area of an air flow channel
26 between an air vibration chamber 27 and a sounding
chamber 31 is made lager. For this reason, a flow of air
flowing in the air flow channel 26 is smoothened, and an
acoustic characteristic(s) of the horn device 10 is conse-
quently stabilized.
[0026] Further, an axis of the movable iron core 23 and
an axis of the pole 43 attracting the movable iron core
23 each coincide with an axis C, and the movable iron
core 23 and the pole 43 are arranged concentrically with
each other. Additionally, a pole 43 side of the body portion
23a along the axial direction is inserted, until its prede-
termined amount (length), radially inside a coil winding
portion 41 of the coil bobbin 40 via a predetermined gap.
[0027] Incidentally, the diaphragm 22 has a function
as a leaf spring for placing the movable iron core 23 at
a "reference position" shown by FIG. 2. Namely, under
a state of applying no force to the diaphragm 22, the
diaphragm 22 is set to retain a state of separating the

movable iron core 23 from the pole 43.
[0028] As shown by FIG 2, provided opposite (upside
in the drawing) the case 21 side of the diaphragm 22 is
a cover 25 formed into a substantially disk shape by
press-working etc. a steel plate. An annular caulking fix-
ation portion 25a is formed on an outer periphery portion
of the cover 25. Additionally, the caulking fixation portion
25a nips and holds an outer periphery portion of the case
21 and an outer periphery portion of the diaphragm 22.
This brings tight fixation of both of the diaphragm 22 and
the cover 25 onto the case 21.
[0029] The cover 25 is placed between the diaphragm
22 and the resonator 30. A sound output port 25b con-
centric with the movable iron core 23 is provide to the
center portion of the cover 25, and an annular air flow
channel 26 is formed between the sound output port 25b
and each of the pair of washers 24a and 24b. Additionally,
the air flow channel 26 has such a structure that air is
ventilated by vibrations of the diaphragm 22.
[0030] Here, the vibrations of the diaphragm 22 bring
an increase in a volume of an air vibration chamber 27
formed between the cover 25 and the diaphragm 22. This
leads to generating a flow of air in the air flow channel
26. The diaphragm 22 is vibrated with a high frequency
(e.g., 490 Hz or 410 Hz), and this vibration is converted
to some sounds so that the converted sounds are emitted
from the sound output port 25b.
[0031] As shown by FIG 2, the resonator 30 is attached
on the cover 25 side of the horn body 20. The resonator
30 is provided so as to cover the cover 25 side of the
horn body 20. The resonator 30 is formed into a prede-
termined shape by a resin material such as plastic, and
the sounding chamber 31 placed on the axis C of the
movable iron core 23 is provided on the cover 25 side
and at the center portion of the resonator. This brings
ventilation (circulation) of the air between the air vibration
chamber 27 and the sounding chamber 31 via the sound
output port 25b by the vibrations of the diaphragm 22.
[0032] Provided inside the resonator 30 are sound pas-
sages 32 (not detailed in the drawing) each formed into
a spiral shape. Each of the sound passages 32 forms a
passage which the sound generated by the vibrations of
the diaphragm 22 passes. Additionally, arranged on an
inlet side of each sound passage 32, that is, at a center
portion of the spiral shape is the sounding chamber 31
which the sound generated by the vibrations of the dia-
phragm 22 reaches first. Contrarily, an outlet side of each
sound passage 32, that is, a portion closer to an outer
periphery of the spiral shape is provided with an outlet
opening portion 33 so that the above sound can be emit-
ted outside from the outlet opening portion 33.
[0033] Here, each sound passage 32 is formed so as
to gradually increase its opening area from a sounding
chamber 31 side toward an outlet opening portion 33
side. This brings amplification of a sound pressure level
of the sound generated by the vibration of the diaphragm
22 so that a predetermined quantity of loud sound can
be emitted.
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[0034] As shown in FIGS. 2 to 4, housed in the case
21 is a coil bobbin (bobbin) 40 which vibrates the dia-
phragm 22 by vibrating the movable iron core 23. More
specifically, the coil bobbin 40 functions as a vibration
generating mechanism (sounding mechanism), and is
placed in a space surrounding the case 21 and the dia-
phragm 22.
[0035] The coil bobbin 40 is formed into a predeter-
mined shape by a resin material (insulating material)
such as plastic, and includes a small-diameter coil wind-
ing portion 41, and a controller mounting portion 42 larger
in diameter than the coil winding portion 41. The coil wind-
ing portion 41 is housed in the small-diameter containing
portion 21b of the case 21, and the controller mounting
portion 42 is housed in the large-diameter containing por-
tion 21d of the case 21. That is, the coil winding portion
41 and the controller mounting portion 42 are each pro-
vided alongside in an axial direction of the horn body 20
(in an axial direction of the axis C).
[0036] Provided radially inside the coil winding portion
41 is the pole 43 serving as a fixed iron core. The pole
43 is formed by cut-working etc. a round bar made of a
magnetic material, and has a large-diameter body portion
43a and a male screw portion 43b smaller in diameter
than the body portion 43a. The body portion 43a is tightly
fixed radially inside the coil winding portion 41 by serra-
tion fitting (engagement) etc. (not shown), and the male
screw portion 43b penetrates the plate bottom portion
21a and is arranged outside the case 21. Additionally, a
base end side of the attachment stay 11 is fixed by a
fixation nut 12 (see FIG. 1) onto the male screw portion
43b placed outside the case 21.
[0037] Wound around a radial outside of the coil wind-
ing portion 41 are the coils 44 each made of a conductive
material (conductive wire) and having the predetermined
number of windings. That is, the coils 44 are arranged
round the pole 43. For those reasons, by supplying a
drive current (high current) to the coils 44, the pole 43
provided at a center of the coils 44 becomes an electro-
magnet, thereby generating a magnetic force (attractive
force).
[0038] The controller mounting portion 42a includes:
an annular body portion 42a formed into a substantially
disk shape; and an annular wall portion 42b provided
integrally with its circumference and rising in an axial di-
rection (an axial direction of the axis C) of the annular
body portion 42a (coil bobbin 40). More specifically, the
annular wall portion 42b rises opposite a coil winding
portion 41 side of the annular body portion 42a.
[0039] Mounted on a annular wall portion 42b side of
the annular body portion 42a is a control circuit 50 that
supplies a drive current of a predetermined magnitude
to the coils 44 at predetermined timing, namely, drives
the horn device 10. Additionally, as shown in FIGS. 3 and
4, the annular body portion 42a is fixed to the annular
bottom portion 21c (see FIG 2) of the case 21 by caulking
a first rivet RV1, a second rivet RV2, and a third rivet RV3
(three in total).

[0040] The control circuit 50 includes: an IC (Integrated
Circuit) chip 51 formed by a single package component
in which a plurality of electronic parts (not shown) are
sealed by a sealing material (e.g., epoxy resin); a film
capacitor 52 functioning as a surge protection component
for protecting the IC chip 52 from a unexpected high cur-
rent(s); and a resistive element 53 set at a predetermined
resistive value. Additionally, those IC chip 51, film capac-
itor 52, resistive element 53, and coils 44 are electrically
connected to one another via each of a plurality of con-
ductive members 54. Incidentally, the IC chip 51 controls
a current(s) flowing into the coils 44, and forms a con-
troller (integrated circuit) in the present invention.
[0041] The conductive members 54 provided in the
bobbin are seven in total as shown in FIG. 8, and are
each formed into a predetermined shape by brass etc.
excellent in conductivity. Additionally, those conductive
members 54 are each provided on the annular body por-
tion 42a by insert molding. Further, each of the three
rivets RV1 to RV3 is also formed by brass etc. excellent
in conductivity, and has not only a function of fixing the
coil bobbin 44 to the case 21 (see FIG 2) but also a func-
tion as an electronic component that supplies a drive cur-
rent(s) etc. to the control circuit 50 from outside the case
21.
[0042] Further, the film capacitor 52 and the resistive
element 53 form a so-called snubber circuit. Such a
"snubber circuit" is incorporated in the control circuit 50,
so that transient high voltages (high currents) generated
in tuning on/offthe horn switch (not shown) are absorbed
to protect the IC chip 51.
[0043] Incidentally, in the present embodiment, used
as the snubber circuit is a film capacitor 52 whose die-
lectric is a plastic film and which has a small capacitance
change due to temperature and a stable characteristic
with high accuracy. Therefore, the IC chip 51 can be pro-
tected more certainly. Depending on its specifications,
however, some capacitors that, for example, have other
forms and are cheaper can be also used.
[0044] Additionally, portions of the three rivets KV1 to
RV3 each having a function as an electronic component
and exposed (arranged) outside the case 21, that is, the
other end sides of the three rivets RV1 to RV3 are fixed,
as shown in FIG 12, to a connector member 60 provided
outside the case 21. Namely, the connector member 60
is fixed to the annular bottom portion 21c of the case 21
by the three rivets RV1 to RV3.
[0045] The connector member 60 is made of a resin
material such as plastic, and has a connector body 61
formed into a substantially arc shape. The connector
body 61 is placed along the annular bottom portion 21c
of the case 21. Additionally, the connector body 61 is
integrally provided with a connector connection portion
62 to which an external connector (not shown) on a ve-
hicle side is connected. The connector connection por-
tion 62 is opened toward a radial outside of the case 21,
thereby making it easy to insert the external connector
therein.
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[0046] A plus (+)-side conductive member and a minus
(-)-side conductive member (both are not shown) are bur-
ied in the connector member 60 by insert molding. One
end (one end portion) of each conductive member is ex-
posed inside the connector connection portion 62, and
the other end (the other end portion) of each conductive
member is electrically connected to each of the first and
second rivets RV1 and RV2 via the connector body 61.
More specifically, the plus-side conductive member is
connected to the first rivet RV1, and the minus-side con-
ductive member is connected to the second rivet RV2.
[0047] Here, the conductor portion is not connected to
the third rivet RV3 unlike the first and second rivets RV1
and RV2. Instead of this, as shown in FIG 12, an adjuster
wiring L3 of an adjuster AD (a check terminal of the ad-
juster AD) may be electrically connected directly to the
third rivet RV3. That is, the third rivet RV3 is used for
communication between the IC chip 51 and the adjuster
AD serving as an external device. Incidentally, the ad-
juster AD is a device for correcting variations in a sound-
ing frequency per production of the horn device 10 due
to manufacturing error etc. A concrete method of adjust-
ing the sounding frequency by using the adjuster AD will
be described later.
[0048] As shown in FIG. 5, the IC chip 51 forming a
control circuit 50 supplies a drive current with a prede-
termined frequency to the coils 44. This brings generation
of a magnetic force around the coils 44 (pole 43) at a
predetermined frequency, which causes the movable
iron core 23 to be vibrated at a predetermined frequency.
Therefore, the diaphragm 22 is also vibrated at a prede-
termined frequency, and a volume of the air vibration
chamber 27 (see FIG. 2) formed between the cover 25
and the diaphragm 22 is increased or decreased, so that
a flow of air is generated in the air flow chamber 26. Thus,
since the diaphragm 22 vibrates at the predetermined
frequency, the vibration becomes (is changed into)
sound, so that the sound is emitted toward the sounding
chamber 31 through (from) the air flow chamber 26.
[0049] Provided in the IC chip 51 are a control unit 51
a, a drive unit 51b, a temperature measurement unit 51c,
a current measurement unit 51d, and a storage unit 51e.
Additionally, as shown in FIGS. 3 and 5, a power supply
device BT is electrically connected, via the conductive
members 54 and the first and second rivets RV1 and
RV2, to each of two or three of a plurality of terminals T1
provided to the IC chip 51.
[0050] Additionally, as shown in FIG. 3, the coils 44
are electrically connected to other terminal T1 of the plu-
ral terminal T1 via the conductive member 54, film ca-
pacitor 52, and resistive element 53. Further, as shown
in FIGS. 3 and 5, the adjuster AD is electrically connected
to yet another terminal T1 of the plural terminals T1 via
the conductive member 54 and the third rivet RV3.
[0051] Incidentally, the IC chip 51 of the present em-
bodiment becomes a package component having a so-
called SIP (Single Inline Package) structure in which the
plural terminals T1 are provided alongside in a line on

one side of a package.
[0052] As shown in FIG. 5, the control unit 51a outputs
a PWM (Pulse Width Modulation) signal SP to the drive
unit 51b, so that the drive unit 51b supplies a predeter-
mined-frequency drive current to the coils 44. Therefore,
the diaphragm 22 is vibrated at a predetermined frequen-
cy. Here, the control unit 51a is configured to adjust (cor-
rect) a duty cycle (ratio) of the PWM signal PS depending
on atmosphere temperature of the IC chip 51 and/or mag-
nitude of a current flowing in the coils 44.
[0053] Incidentally, the drive unit 51b converts, to an
alternating current, a direct current from the power supply
device BT based on the PWM signal from the control unit
51a so as to output the converted AC current (drive cur-
rent) to the coils 44.
[0054] The temperature measurement unit 51c is a unit
for measuring ambient temperature (atmosphere tem-
perature) of the horn device 10, and is formed by an NTC
(Negative Temperature Coefficient) thermistor etc., for
example, whose resistive value decreases depending on
a rise in the atmosphere temperature. Additionally, the
temperature measurement unit 51c outputs data T on
the measured temperatures to the control unit 51a.
Thereafter, the control unit 51a refers to a temperature
correction map (not shown) previously stored in the stor-
age unit 51e based on the temperature data T from the
temperature measurement unit 51c. Next, the control unit
51a obtains, from the temperature correction map, a duty
cycle corresponding to the inputted temperature data T,
and outputs, to the drive unit 51b, the PWM signal PS
having the duty cycle.
[0055] Thus, the IC chip 51 corrects the PWM signal
PS depending on the atmosphere temperature, and such
correction is made for preventing a frequency of sound
from being changed, the sound being emitted from the
horn device 10 by variation in the atmosphere tempera-
ture. That is, the horn device 10 according to the present
invention can emit constant-frequency sound regardless
of high or low atmosphere temperature.
[0056] The current measurement unit 51d measures a
current value I flowing in the coils 44, and outputs the
measured current value I to the control unit 51a. The
current measurement unit 51d has shunt resistance (not
shown) provided in a channel of the current flowing in
the coils 44, and is formed by a current measurement
circuit for measuring the current value I from a voltage
difference between both ends of the shunt resistance.
[0057] Additionally, the control unit 51a refers to a cur-
rent correction map (not shown) previously stored in the
storage unit 51e based on the current value I from the
current measurement unit 51d. Then, the control unit 51a
obtains, from the current correction map, a duty cycle
corresponding to the inputted current value I, and out-
puts, to the drive unit 51b, the PWM signal PS having
the duty cycle.
[0058] Thus, the IC chip 51 corrects the PWM signal
PS depending on the current value I flowing in the coils
44, and such correction is made for suppressing an in-
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crease in the current value I flowing in the coils 44 as the
atmosphere temperature becomes low. This brings, even
when the atmosphere temperature is low, suppression
of the increase in the current value I flowing in the coils
44, and prevention of collision with the movable iron core
23 and the pole 43, so that the generation of collision
noise (abnormal noise) can be effectively suppressed.
[0059] Incidentally, the power supply device BT is a
vehicle mounted battery (12 V), and supplies not only a
drive current (low current) to the IC chip 51 but also a
drive current (high current) to the coils 44. Here, used in
the power supply device BT can be a secondary battery
such as a nickel hydride battery or lithium-ion battery.
Further, an electric double layer capacitor (capacitor) etc.
can be also used instead of the secondary battery.
[0060] Next, a mounting structure of the control circuit
50 onto the controller mounting portion 42 will be detailed
with reference to the drawings.
[0061] As shown in FIGS. 3, 6, and 7, the control circuit
50 is mounted on the controller mounting portion 42 of
the coil bobbin 40. More specifically, the IC chip 51, film
capacitor 52, and resistive element 53 forming the control
circuit 50 are respectively fixed to the a first fixation por-
tion FX1, second fixation portion FX2, and third fixation
portion FX3 each provided integrally with the annular
body portion 42a.
[0062] Those first to third fixation portions FX1 to FX3
are each formed into a substantially box shape, and the
IC chip 51, film capacitor 52, and resistive element 53
are respectively housed in the first to third fixation por-
tions FX1 to FX3 without any play. Incidentally, in order
to certainly prevent the IC chip 51, film capacitor 52, and
resistive element 53 from playing in the first to third fix-
ation portions FX1 to FX3, application of adhesive thereto
is desirable.
[0063] Additionally, as shown in FIG. 3, the IC chip 51
(first fixation portion FX1) and the film capacitor 52 (sec-
ond fixation portion FX2) are centered about the axis C
and arranged opposite each other. That is, the IC chip
51 and the film capacitor 52 are arranged opposite each
other so as to center the movable iron core 23 and the
pole 43 (see FIG. 2), so that the IC chip 51 and the film
capacitor 52 are provided on the annular body portion
42a with good balance. More specifically, by regarding
the axis C as a center, weight balance of the coil bobbin
40 is made good.
[0064] Additionally, as shown in FIG 6, when the coil
bobbin 40 is viewed from a direction (arrow A direction)
intersecting its axial direction under a state of fixing the
IC chip 51 to the first fixation portion FX1, the IC chip 51
is overlapped on (over) the annular wall portion 42b. That
is, when the coil bobbin 40 is viewed from the arrow A
direction in the drawing, the IC chip 51 is hidden (covered)
by the annular wall portion 42b. Incidentally, FIG 6 shows
a state of detaching the resonator 30 from the horn body
20.
[0065] Consequently, even if the temperature of the
coils 44 becomes high by driving the horn device 10 for

a long time, heat HT generated by the coils 44 at this
time is transmitted to the case 21 as shown by thick-line
arrows in the drawing. Then, the heat is radiated outside
from the caulking fixation portion 25a of the cover 25. At
this time, the IC chip 51 is blocked by the annular wall
portion 42b with respect to the case 21, so that it is difficult
to transmit, as shown by a thick-broken-line arrow, the
heat HT transmitted into the case 21. Therefore, it be-
comes difficult for the heat HT to reach the IC chip 51,
and it is suppressed that the IC chip 51 is heated by the
heat HT generated from the coils 44. Therefore, damages
and/or malfunction etc. of the IC chip 51 due to the heat
are certainly prevented.
[0066] Here, the IC chip 51 and the coils 44 inside the
case 21 are arranged closer to one another. However,
the annular body portion 42a is interposed between the
IC chip 51a and each of the coils 44. Since the annular
body portion 42a is formed by a resin material such as
plastic, it is lower in thermal conductivity than the metal
case 21. Therefore, it is suppressed that the heat HT of
the coils 44 is transmitted to the IC chip 51 via the annular
body portion 42a.
[0067] As shown in FIGS. 7A to 7C, end portions of
the plural conductive members 54 are exposed from near
the first to third fixation portions FX1 to FX3 on the annular
body portion 42a. Additionally, respectively electrically
connected to those end portions of the conductive mem-
bers 54 are: terminals T1 provided to the IC chip 51; leg
portions (terminals) T2 provided to the film capacitor 52;
and lead lines T3 provided to the resistive element 53.
[0068] As shown in FIG. 7A, placement portions (ex-
tension portions) 54a bent and extended in a radial di-
rection of the annular body portion 42a are integrally pro-
vided to the conductive members 54 exposed from near
the first fixation portion FX1, respectively. More specifi-
cally, each tip side of the plural placement portions 54a
is directed toward a central side of the coil bobbin 40. In
other words, each bending direction of the plural place-
ment portions 54a is directed toward the axis C (see FIG
3).
[0069] The terminals T1 of the IC chip 51 are placed
on the plural placement portions 54a. More specifically,
by housing the IC chip 51 in the first fixation portion FX1,
each terminal T1 of the IC chip 51 is placed on each of
the plural placement portions 54a. Consequently, the ter-
minals T1 and the conductive members 54 are mutually
positioned so as to be able to facilitate electrical connec-
tion (laser weld described later) between both (assem-
bility improvement).
[0070] Incidentally, an amount of adhesive to be ap-
plied between the IC chip 51 and the first fixation portion
FX1 is regulated to such a degree that no gap is formed
between each terminal T1 and each placement portion
54a when the IC chip 51 is housed in the first fixation
portion FX1.
[0071] Additionally, as shown in FIG 7A, a height di-
mension of a weld portion (deposition portion) to the an-
nular body portion 42a is set at a reference symbol "h1"
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regarding all of the terminals T1 and placement portions
54a to be paired. Here, the weld portion is a portion in
which each terminal T1 and each placement portion 54a
are melted and integrated with each other and, in the
present embodiment, becomes a focus of a laser beam
LS (see FIG. 10) of a laser welder (not shown).
[0072] As shown in FIG. 7B, the opening portions 54b
opened in an axial direction (in an extension direction of
the axis C) of the annular body portion 42a are integrally
provided in the conductive members 54 exposed from
near the second fixation portion FX2. Additionally, the
leg portions T2 of the film capacitor 52 are inserted into
those opening portions 54b in the extension direction (up-
side in the drawing) of the axis C.
[0073] More specifically, by housing the film capacitor
52 in the second fixation portion FX2, each of the leg
portions T2 of the film capacitor 52 is configured to enter
each of the opening portions 54b. Consequently, the leg
portions T2 and the conductive members 54 are mutually
positioned so as to be able to facilitate electrical connec-
tion between both.
[0074] Incidentally, an amount of adhesive to be ap-
plied between the film capacitor 52 and the second fixa-
tion portion FX2 is also regulated to such a degree that
each leg portion T2 and each opening portion 5 can con-
tact with each other without any gap when the film ca-
pacitor 52 is housed in the second fixation portion FX2.
[0075] Additionally, as shown in FIG 7B, a height di-
mension of the weld portion to the annular body portion
42a is set at a reference symbol "h2" regarding all of the
leg portions T2 and opening portions 54b to be paired.
Here, the weld portion is, similarly to the above, a portion
in which each leg portion T2 and each opening portion
54b are melted and integrated with each other and, in
the present embodiment, becomes a focus of the laser
beam LS (see FIG. 10) of the laser welder.
[0076] As shown in FIG. 7C, the opening portions 54c
opened in the axial direction (in the extension direction
of the axis C) of the annular body portion 42a are inte-
grally provided in the conductive members 54 exposed
from near the third fixation portion FX3, respectively. Ad-
ditionally, the lead lines T3 of the resistive element 53
are respectively inserted into those opening portions 54c
from the extension direction (upside in the drawing) of
the axis C.
[0077] More specifically, by housing the resistive ele-
ment 53 in the third fixation portion FX3, each of the lead
lines T3 of the resistive element 53 enter each of the
opening portions 54c. Consequently, each lead line T3
and each conductive member 54 are mutually positioned
so as to be able to facilitate electrical connection between
both.
[0078] Incidentally, an amount of adhesive to be ap-
plied between the resistive element 53 and the third fix-
ation portion FX3 is also regulated to such a degree that
each lead line T3 and each opening portion 54c can con-
tact with each other without any gap when the resistive
element 53 is housed in the third fixation portion FX3.

[0079] Additionally, as shown in FIG 7C, a height di-
mension of the weld portion to the annular body portion
42a is set at a reference symbol "h3" regarding all of the
lead lines T3 and opening portions 54c to be paired. Here,
the weld portion is, similarly to the above, a portion in
which each lead line T3 and each opening portion 54c
are melted and integrated with each other and, in the
present embodiment, becomes a focus of the laser beam
LS (see FIG. 10) of the laser welder.
[0080] Here, all of the height dimensions h1 to h3 of
the respective weld portions from the annular body por-
tion 42a are set to have the same height dimension (h1
= h2 = h3). That is, the terminals T1 of the IC chip 51,
the leg portions T2 of the film capacitor 52, and the lead
lines T3 of the resistive element 53 are respectively pro-
vided at positions having the same height along the axial
direction of the coil bobbin 40.
[0081] Consequently, when each weld portion is laser-
welded, a base (not shown) of the laser welder can be
controlled (X-Y controlled) only in a two-dimensional
plane without controlling the focus of the laser beam LS,
so that simplicity of control logic about the laser welder
can be achieved.
[0082] Additionally, since all of the height dimensions
h1 to h3 of the respective weld portions from the annular
body portion 42a are set at the same height dimension,
connection strength of the respective weld portions can
be everywhere made the same value. Therefore, varia-
tions in the connection strength of the respective weld
portions are suppressed, and improvement of reliability
becomes possible.
[0083] Further, as shown in FIGS. 3, 7A, and 7B, a
connection portion between each terminal T1 of the IC
chip 51 and each placement portion 54a, and a connec-
tion portion between each leg portion T2 of the film ca-
pacitor 52 and each opening portion 54b are arranged
closer to a center of the annular body portion 42a (coil
bobbin 40). This makes an operating range of the base
of the laser welder narrow. Therefore, it can be achieved
to make an assembly time short.
[0084] Next, an assembly procedure (manufacturing
method) of the horn device 10 (see FIG. 2) that has been
formed as mentioned above will be detailed with refer-
ence to the drawings.

[Insert Molding Step]

[0085] Firstly, as shown in FIG 8A, prepared are the
plural conductive members 54 (seven in total) previously
manufactured by other manufacturing step(s). Next, as
shown by an arrow M1, the plural conductive members
54 are each arranged (fixed) at (to) a predetermined
place of a concave portion 71 (not shown in detail) in a
lower mold 70 forming an injection molding apparatus
(not shown).
[0086] Then, the injection molding apparatus is driven,
and an upper mold 72 is descended onto the lower mold
70. Consequently, as shown in FIG. 8B, the lower mold
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70 and the upper mold 72 are confronted with each other.
The upper mold 72 is then cohered onto the lower mold
70, and a cavity (not shown), which forms the coil bobbin
40 (see FIGS. 3 and 4), is formed in the cohered molds.
[0087] Next, a melted resin (not shown) is supplied, as
shown by an arrow M2, to a supply passage(s) (not
shown) formed in the upper mold 72 and communicating
with the cavity. At this time, the melted resin is supplied,
with predetermined pressure, from a dispenser 73 of the
injection molding apparatus. Thus, by pressure-feeding
the melted resin to the cavity, the melted resin evenly
spreads everywhere over an inside of the cavity. There-
fore, no bubbles etc. are generated in the coil bobbin 40,
and the coil bobbin 40 can be formed with high accuracy.
[0088] Consequently, the coil bobbin 40 in which the
plural conductive members 54 are inserted (buried) is
completed, and an insert molding step ends. Incidentally,
detaching work (demolding work) of the completed coil
bobbin 40 from the lower mold 70 and the upper mold 72
is done after the coil bobbin 40 is sufficiently cooled and
hardened.

[Component Attaching Step]

[0089] Next, as shown in FIG 9, the coil bobbin 40 ob-
tained by completing the insert molding step is prepared,
and the IC chip 51, film capacitor 52, resistive element
53, and first to third rivets RV1 to RV3 to be mounted on
the controller mounting portion 41 are prepared. Further,
the pole 43 and coils 44 to be attached to the coil winding
portion 41 are prepared.
[0090] Additionally, firstly, as shown by an arrow M3,
the first and third rivets RV1 to RV3 are attached to pre-
determined places from a side (upside in the drawing)
opposite to the coil winding portion 41 side along the axial
direction of the coil bobbin 40. Consequently, one end
side of each of the first to third rivets RV1 to RV3 is elec-
trically connected to each of the conductive members 54.
[0091] Here, the third rivet RV3 configures a fixing met-
al fixture of the present invention, and is attached inside
the first fixation portion FX1. For this reason, when the
coil bobbin 40 is viewed from its axial direction (in an
arrow B direction) as shown in FIG 10, the third rivet RV3
is overlapped on the IC chip 51. Thus, by attaching the
third rivet RV3 into the first fixation portion FX1 having a
relatively large space, downsizing of the horn device 10
is realized.
[0092] Additionally, since the IC chip 51 can be ar-
ranged closer to the third rivet RV3 than to the other first
and second rivets RV1 and RV2, shortening of the con-
ductive member 54 (for the adjuster AD as shown in FIG
12) between the third rivet RV3 and the IC chip 51 can
be realized.
[0093] Next, as shown in an arrow M4, the IC chip 51,
film capacitor 52, and resistive element 53 are housed
in the first to third fixation portions FX1 to FX3, respec-
tively. At this time, adhesive is previously applied thinly
to the first to third fixation portions FX1 to FX3.

[0094] By doing so, as shown in FIGS. 7A to 7C, po-
sitioning of the IC chip 51, film capacitor 52, and resistive
element 53 to controller mounting portion 42 (annular
body portion 42a) is completed. Additionally, as shown
in FIGS. 7A to 7C, the terminals T1 of the IC chip 51 are
respectively arranged at the placement portions 54a; the
leg portions T2 of the film capacitor 52 respectively enter
the opening portions 54b; and the lead lines T3 of the
resistive element 53 respectively enter the opening por-
tions 54c.
[0095] Further, as shown by an arrow M5, the body
portion 43a of the pole 43 is fixed radially inside the coil
winding portion 41 (see FIGS. 2 and 4) by serration fitting.
Moreover, as shown by an arrow M6, the coils 44 are
wound radially outside the coil winding portion 41.
[0096] Thus, the IC chip 51, film capacitor 52, resistive
element 53, and the first to third rivets RV1 to RV3 are
attached onto controller mounting portion 42, and the
pole 43 and coils 44 are attached onto the coil winding
portion 41, as a result of which a component attaching
step ends.

[Laser Depositing Step]

[0097] Next, as shown in FIG 10, the coil bobbin 40
obtained by ending the electronic component attaching
step is prepared, and the prepared coil bobbin 40 is set
on the base (not shown) of the laser welder. At this time,
the electronic components such as the IC chip 51 etc.
mounted on the controller mounting portion 42 are direct-
ed toward a laser nozzle LN side of the laser welder.
[0098] Here, the laser welder includes: a base (X-Y
table) on which the coil bobbin 40 as a workpiece is set
and that is moved in directions of arrows M7 and M8; a
laser nozzle LN placed above the base; and a control
panel (not shown) controlling them.
[0099] Additionally, by driving the laser welder through
predetermined control logic, the base on which the coil
bobbin 40 is set is moved in the directions of the arrows
M7 and M8, and a laser beam LS is radiated from the
laser nozzle LN toward the plural weld portions in se-
quence with predetermined timing.
[0100] After the irradiation, the terminals T1 of the IC
chip 51 and the placement portions 54a (see FIG 7A) of
the conductive member 54 are melted and integrated;
the leg portions T2 of the film capacitor 52 and the open-
ing portions 54b of the conductive member 54 are melted
and integrated (deposited); and the lead lines T3 of the
resistive element 53 and the opening portions 54c (see
FIG 7) of the conductive member 54 are melted and in-
tegrated (deposited).
[0101] Thus, the electronic components such as the
IC chip 51 etc. mounted on the controller mounting por-
tion 42 are electrically connected to one another, and the
control circuit 50 is formed on the controller mounting
portion 42, as a result of which a laser depositing step
ends.
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[Assembling Step]

[0102] Next, as shown in FIG. 11, the coil bobbin 40
obtained by completing the laser depositing step, and
the case 21 manufactured by other manufacturing proc-
ess are prepared, and the coil bobbin 40 is housed in the
case 21 as shown by an arrow M9. At this time, the coil
winding portion 41 (see FIG. 4) are housed in the small-
diameter containing portion 21b, and the controller
mounting portion 42 is housed in the large-diameter con-
taining portion 21d.
[0103] Next, each end portion (see FIG 4) of the first
to third rivets RV1 to RV3 each protruding outside the
case 21 from the annular bottom portion 21c of the case
21 is caulked by using a caulking jig (not shown). Con-
sequently, the coil bobbin 40 is fixed to the case 21 and,
as shown in FIG. 12, the first to third rivets RV1 to RV3
are electrically connected to the connector member 60.
[0104] Then, as shown in FIG 2, the diaphragm 22 and
cover 25 are attached to the case 21 so as to block (cover)
its opening portion 21e, and an outer peripheral portion
of the cover 25 is caulked by using a caulking jig (not
shown). Consequently, the annular caulking fixation por-
tion 25a is formed, and assembling of the horn body 20
is completed.
[0105] Next, the resonator 30 manufactured by anoth-
er manufacturing process is prepared and, as shown in
FIG 2, the prepared resonator 30 is assembled to the
horn body 20. Consequently, assembling of the horn de-
vice is completed, and an assembling step ends.

[Frequency Adjusting Step]

[0106] Next, as shown in FIG 12, the completed horn
device 10 is prepared, and the adjuster AD is connected
to the prepared horn device 10. More specifically, a pair
of power supply lines L1 and L2 of the adjuster AD are
connected to the connecter connection portion 62, and
an adjuster wiring L3 of the adjuster AD is connected to
the third rivet RV3 exposed outside the case 21. Further,
a microphone MC of the adjuster AD is set at the front of
the horn device 10.
[0107] Additionally, the adjuster AD is actuated to
sound the horn device 10. After the sounding, the adjuster
AD picks up a sounding frequency of the then horn device
10 with the microphone MC, thereby grasping a state of
the before-adjusted horn device 10.
[0108] Next, if there is any difference (A ≠ B) between
a sounding frequency (AHz) to be targeted and the actual
sounding frequency (BHz) picked up by the microphone
MC, the adjuster AD outputs a correction signal(s) to the
IC chip 51 (see FIG. 5) via the adjuster wiring L3. After
the output of the signal, the IC chip 51 varies a vibration
frequency of the diaphragm 22 so as to generate the
targeted sounding frequency (AHz) based on the correc-
tion signal from the adjuster AD.
[0109] Then, if judging that the targeted sounding fre-
quency (AHz) and the actual sounding frequency (BHz)

picked up by the microphone MC become the same fre-
quency (A ≈ B), the adjuster AD causes a correction sig-
nal (target drive signal) sounding the varied vibration fre-
quency to be stored in the storage unit 51e (see FIG. 5)
of the IC chip 51.
[0110] Consequently, the sounding frequency of the
horn device 10 is adjusted, and a frequency adjusting
step (final finish step) ends. Additionally, the horn device
10 whose sounding frequency has been adjusted is driv-
en at a target drive signal by the IC chip 51 under a state
of being mounted onto the vehicle, and sounds with sub-
stantially the same sounding frequency as the targeted
sounding frequency. Therefore, improvement of reliabil-
ity becomes possible by eliminating manufacturing error
etc. of the components configuring the horn device 10,
for example, eliminating variations in the sounding fre-
quency per product due to a difference etc. between
caulking degrees of the caulking fixation portion 25a.
[0111] As detailed by the above, the horn device 10
according to embodiment 1 includes the third rivet RV3
whose one end side is connected to the conductive mem-
ber 54, whose other end side is exposed outside the case
21, and which fixes the coil bobbin 40 to the case 21, and
this third rivet RV3 is used for communication between
the IC chip 51 and the adjuster AD. Consequently, since
an increase in the number of components is suppressed
and a structure of the horn device is made uncomplicated,
it becomes possible to communicate with the IC chip 51
in the horn device from outside without taking apart the
horn device 10.
[0112] Therefore, even when the horn device 10 does
not sound for any reasons, it becomes possible to quickly
and easily confirm from outside whether the IC chip 51
operates normally. Thus, the horn device 10 excellent in
maintainability can be realized.
[0113] Additionally, the horn device 10 according to
embodiment 1 makes it possible to shorten the conduc-
tive member 54 connecting the IC chip 51 and the third
rivet RV3 since the IC chip 51 and the third rivet RV3
overlap with each other at a time of viewing the coil bobbin
40 from its axial direction. Therefore, reduction in size
and weight of the horn device 10 can be realized. In other
words, by providing the third rivet RV3, the horn device
10 can avoid being enlarged.
[0114] Next, embodiment 2 according to the present
invention will be detailed with reference to the drawings.
Incidentally, the same reference numerals are given to
portions having similar functions to those described in
embodiment 1, and their detailed explanation will be omit-
ted.
[0115] FIG 13 shows a perspective view illustrating one
portion of a horn device according to embodiment 2.
[0116] As shown in FIG 13, a horn device 80 according
to embodiment 2 is different from the horn device (see
FIG 12) according to embodiment 1 in a shape of a con-
nector member 81 provided outside the case 21. More
specifically, inside a connector body 82 of the connector
member 81 forming the horn device 80, an adjustment
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conductive member (communication conductive mem-
ber) 85 is also buried (embedded) by insert molding in
addition to a plus-side conductive member (power supply
conductive member) 83 and a minus-side conductive
member (power supply conductive member) 84.
[0117] Here, the plus-side conductive member 83 and
the minus-side conductive member 84 are members for
supplying a drive current(s) to the IC chip 51. Further,
the adjustment conductive member 85 is a member used
for communication with the IC chip 51.
[0118] Additionally, one end (one end portion) of each
of the three conductive members 83 to 85 is exposed
inside the connector connection portion 86, and a vehi-
cle-side exterior connector (not shown) is connected also
to this connector connection portion 86. Further, the other
ends (other end portions) of the three conductive mem-
bers 83 to 85 are electrically connected to the first to third
rivets RV1 to RV3, respectively. That is, in embodiment
2, the conductive member (adjustment conductive mem-
ber 85) is provided between the third rivet RV3 and the
connector connection portion 86 outside the case 21.
[0119] Incidentally, the conductive members 54 are
provided between each of the first to third rivets RV1 to
RV3 and each of the terminals T1 (see FIG 3) of the IC
chip 51 similarly to the horn device 10 according to em-
bodiment 1.
[0120] Although the one end of each of the three con-
ductive members 83 to 85 is exposed inside the connec-
tor connection portion 86, tip portions (one ends) of the
plus-side conductive member 83 and the minus-side con-
ductive member 84 and a tip portion (end portion) of the
adjustment conductive member 85 are spaced a prede-
termined distance S apart with respect to an insertion
direction of the connector connection portion 86.
[0121] Incidentally, depth of insertion of the vehicle-
side exterior connector (not shown) into the connector
connection portion 86 is made equal to a dimension D in
the insertion direction of the connector connection portion
86. Additionally, the tip portions of the plus-side conduc-
tive member 83 and the minus-side conductive member
84 are each arranged, as shown in FIG. 13, within a range
of the dimension D. In contrast, the tip portion of the ad-
justment conductive member 85 is arranged outside the
range of the dimension D.
[0122] That is, the tip portion of the adjustment con-
ductive member 85 is arranged at a further deep place
(position) from a bottom portion of the connector connec-
tion portion 86. In other words, the tip portion of the ad-
justment conductive member 85 is arranged at a further
deeper place in the connector connection portion 86 than
the tip portions of the plus-side conductive member 83
and the minus-side conductive member 84.
[0123] Consequently, the vehicle-side exterior con-
nector does not contact with the tip portion of the adjust-
ment conductive member 85, and contacts only with the
tip portions of the plus-side conductive member 83 and
the minus-side conductive member 84 so as to be elec-
trically connected to them.

[0124] Meanwhile, the adjuster AD (see FIG. 12) is pro-
vided with a dedicated connector (not shown) that can
be electrically connected to all (three in total) of the tip
portions of the plus-side conductive member 83 and mi-
nus-side conductive member 84 and the tip portion of the
adjustment conductive member 85. More specifically,
collected in a connector of the adjuster AD are the re-
spective end portions of the pair of power supply lines
L1 and L2 and the adjuster wiring L3 (see FIG 12).
[0125] Additionally, by simply inserting the connector
of the adjuster AD into the connector connection portion
86, the preparation for the above frequency adjusting
step is completed. Namely, embodiment 1 needs such
two preparation operations that the paired power supply
lines L1 and L2 of the adjuster AD are connected to the
connector connection portion 62 and then the adjuster
wiring L3 of the adjuster AD is connected to the third rivet
RV3 exposed outside the case 21. In contrast, embodi-
ment 2 does with only an insertion operation (one prep-
aration operation) of the connector of the adjuster AD
into the connector connection portion 86.
[0126] The horn device 80 according to embodiment
2, which has been formed as mentioned above, can also
obtain the similar operations and effects to those of the
horn device 10 according to embodiment 1 as described
above.
[0127] In addition to those, embodiment 2 has a struc-
ture in which: the connector connection portion 86 to be
connected to the exterior connector is provided outside
the case 21; the end portions of the plus-side and minus-
side conductive members 83 and 84 supplying a drive
current(s) to the IC chip 85 and the adjustment conductive
member 85 used for communication with the IC chip 51
are exposed inside the connector connection portion 86;
and the end portion of the adjustment conductive mem-
ber 85 is placed on a deeper side of the connecter con-
nection portion 86 than the end portions of the plus-side
and minus-side conductive members 83 and 84.
[0128] Therefore, while the normal vehicle-side exte-
rior connector can be inserted, the dedicated connector
provided to the adjuster AD can be also inserted, as a
result of which the frequency adjusting step for adjusting
the sounding frequency can be made more simplified.
[0129] The present invention is not limited to the above
embodiments and, needless to say, can be variously al-
tered and modified within a range not departing from the
gist thereof. For example, each of the above embodi-
ments indicates the horn device to be mounted on a ve-
hicle such as an automobile. However, the present in-
vention is not limited to this, and can be applied also to
horn devices of railroad vehicles, vessels, and construc-
tion machines, etc.
[0130] Additionally, each of the above embodiments
indicates the horn device having the resonator 30 with a
spiral type horn. However, the present invention is not
limited to this, and has no resonator and is applicable
also to a flat type horn that causes a movable iron core
and a fixed iron core to collide with each other at a pre-
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determined frequency to generate collision sound.
[0131] Besides, a material (quality of material), a
shape, a dimension, the number, and a setting place,
etc. of each component configuring each of the above
embodiments can be set arbitrarily as long as being ca-
pable of achieving the present invention, and are not lim-
ited to the above embodiments.

Claims

1. A horn device comprising:

a case, its one side being closed and its other
side being opened;
a diaphragm closing an opening portion of the
case;
a movable iron core attached to the diaphragm;
a bobbin housed in the case, a coil being wound
radially outside the bobbin;
a fixed iron core provided radially inside the bob-
bin and generating a magnetic force for attract-
ing the movable iron core;
a controller provided to the bobbin and control-
ling a current flowing in the coil;
a conductive member provided to the bobbin
and connected to the controller; and
a fixing metal fixture, its one end side being con-
nected to the conductive member, its other end
side being exposed outside the case, and the
fixing metal fixture fixing the bobbin to the case,
wherein the fixing metal fixture is used for com-
munication between the controller and an exte-
rior device.

2. The horn device according to claim 1,
wherein when the bobbin is viewed from its axial di-
rection, the controller and the fixing metal fixture are
overlapped.

3. The horn device according to claim 1 or 2,
wherein a connector connection portion to be con-
nected to an exterior connector is provided outside
the case,
an end portion of a power supply conductive member
supplying a drive current to the controller, and an
end portion of a communication conductive member
used for communication with the controller are ex-
posed inside the connector connection portion, and
the end portion of the communication conductive
member is arranged on a deeper side of the connec-
tor connection portion than the end portion of the
power supply conductive member.
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