ORIGINAL

ABSTRACT OF THE DISCLOSURE
DISK FOR HORN OFVEHICLE
Discloses is a disk for a horn of a vehicle. The disk of the horn has a shape in which the
whole region of the disk is divided into a plurality of regions having different vibration
characteristics and has a structure in which the plurality of regions are disposed along a

circumferential direction of the disk.
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WHAT IS CLAIMED IS:

1. A disk for a horn of a vehicle, the disk comprising:

a shape in which a whole region of the disk is divided into a plurality of regions each having
different vibration characteristics and each having a structure in which the plurality of regions
are disposed along a circumferential direction of the disk.

2. The disk of claim 1, wherein the plurality of regions have different areas that each
have different vibration characteristics.

3. The disk of claim 1, wherein the whole region of the disk is divided into the plurality
of regions via at least one cut portion longitudinally formed from an outer edge of the disk to
a central portion of the disk.

4, The disk of claim 3, wherein the cut portions are longitudinally formed from the outer
edge of the disk to the central portion of the disk along a radial direction of the disk.

5. The disk of claim 1 wherein the disk is formed in a petaloid shape that is divided into
the plurality of regions with different vibration characteristics associated with each.

6. The disk of claim 1 wherein the disk further includes a plurality of cut portions to form

the plurality of regions each having a different vibration characteristic.

7. A disk for a horn of a vehicle, substantially as herein described with reference to

accompanying drawings and example.

Dated this 2D*day of March, 2012 of Anand and Anand Advocates
Agents for the Applicant
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DISK FOR HORN OFVEHICLE

BACKGROUND

(a) Technical Field

The present invention relates to a disk of a horn for a vehicle. More particularly, it
relates to a disk of a horn for a vehicle, which can generate a sound of various frequency
components in a single disk-type horn and can improve the tone color of the horn in quality.
(b) Background Art

Generally, vehicles are equipped with horns that generate sounds by manipulation of
a driver during an emergency situation to warn, e.g., walkers or other vehicles.

Examples of horns for vehicles include disk-type horns and shell-type horns.
Disk-type horns include a diaphragm, a disk, and an electromagnet for vibrating the
diaphragm and the disk. Also, a disk-type horn includes a contact for intermitting a current
flowing into an electromagnet coil in linkage with the diaphragm. In disk-type horns, a
sound is mainly generated by the vibration of a disk. Disk-type horns may be divided into a
single disk type, which utilizes a single disk, and a multi-disk type, which utilizes a plurality
of disks.

Single disk-type horns are disclosed in Korean Patent No. 10-0757249 and Korean
Patent Application Publication No. 10-2010-0093508, and a multi-disk type horn is disclosed
in Korean Patent No. 10-0391317, these applications are hereby incorporated by reference in

their entirety.



In a shell-type horn, a horn having a shell shape is covered on a membrane to
enhance low frequency components of a sound. The shell-type horn is configured to
generate a sound via vibration of the membrane and sound amplification of the shell.

FIG. 1 illustrates a typical disk-type horn. Hereinafter, a horn 1 with a single disk
will be described in detail with reference to FIG. 1. As shown in FIG. 1, the concavity 11a
is disposed at the central portion of a main body 11, and a pole 12 protrudes in the concavity
1ta. The pole 12 is wound with a coil 13.  Also, a diaphragm 14 is coupled along the outer
edge of the main body 11, and a disk 15 is coupled to an armature 16 to be disposed over the
diaphragm 14. The armature 16 is disposed over the pole 12.

A stand 17 and a plate spring 18 are coupled to the main body 11 at one side thereof,
and extend toward the other side thereof to form a contact 19. The positive terminal of a
battery B is electrically connected to the stand, and a grounded operation switch HS is
electrically connected to the plate spring 18. The disk 15, the diaphragm 14, and the
armature 16 constitute one vibrator. When the vibrator rapidly vibrates, a sound is
generated. However, the sound generated by single disk type horns is relatively sharp and
the tone color is poor because the main frequency components (i.e., resonant frequency) of
the sound are located near about 3 kHz. The audible frequency component ranges from
about 20 Hz to about 20 kHz. Particularly, the most sensitive frequency component to
human’s ear ranges from about 2 kHz to about S kHz, and is thus, sharply perceived.

On the other hand, since multi-disk type horns have a plurality of disks, a

harmonious sound having various frequency components can be generated. In this case,



discomfort caused by a monotonous sound can be somewhat reduced, but the weight and the
manufacturing cost of this type of horn can increase due to the addition of disks compared to
single disk-type horns.

Also, shell-type horns can generate sounds having various frequency components of
about 2 kHz or less, but the sound powers of shell-type horns are not enough to hear clearly.
Therefore, usually two shell-type horns have to be equipped in a vehicle in order to comply
with the sound pressure regulations. Accordingly, the installation cost can increase
compared to disk-type horns.

The above information disclosed in this Background section is only for enhancing the
understanding of the invention and therefore it may contain information that does not form

the prior art that is already known in this country to a person of ordinary skill in the art.

SUMMARY OF THE DISCLOSURE

The present invention provides a disk for a horn for a vehicle, which can generate a
sound of various frequency components in a single disk-type horn and can improve the
quality of the tone color from tﬁe horn.

In one aspect, the present invention provides a disk for a horn of a vehicle, having a
shape in which the whole region of the disk is divided into a plurality of regions having
different vibration characteristics and having a structure in which the plurality of regions are

disposed along a circumferential direction of the disk.



In an exemplary embodiment, the plurality of regions may have different areas that
each have the different vibration characteristics. In addition, the whole region of the disk
may be divided into a plurality of regions by cut portions longitudinally formed from an outer
edge of the disk to a central portion of the disk. The cut portions may be longitudinally
formed from the outer edge of the disk to the central portion of the disk along a radial

direction of the disk.

Other aspects and exemplary embodiments of the invention are discussed infra.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will now be described in detail
with reference to certain exemplary embodiments thereof illustrated in the accompanying
drawings which are given hereinbelow by way of illustration only, and thus are not limitative
of the present invention, and wherein:

FIG. 1 .is a view illustrating a typical horn with a single disk;

FIG. 2 is a plan view illustrating a disk for a horn according to an embodiment of the
present invention;

FIG. 3 is a cross-sectional view illustrating a disk for a horn according to an
embodiment of the present invention;

FIG. 4 is a view illustrating an oscillation frequency state of a disk;



FIG. 5 is a view illustrating an exemplary vibration analysis model for a typical
non-division disk and a non-uniform division disk according to an embodiment of the present
invention;

FIG. 6 is a graph illustrating vibration energy of a Z-direction when an excitation
force is applied to each disk of FIG. 5; and

FIG. 7 is a view illustrating a main vibration mode of each disk shown in FIG. 5.

Reference numerals set forth in the Drawings includes reference to the following
elements as further discussed below:

1 : horn

11 : main body

11a : concavity

12 : pole

13 : coil

14 : diaphragm

15 : disk

16 : armature

17 : stand

18 : plate spring

19 : contact

20 : disk

21 : central portion



22 : cut portion
23a, 23b, 23c : divided region

Al, A2, A3 : area of divided region

It should be understood that the appended drawings are not necessarily to scale,
presenting a somewhat simplified representation of various preferred features illustrative of
the basic principles of the invention. The specific design features of the present invention as
disclosed herein, including, for example, specific dimensions, orientations, locations, and
shapes will be determined in part by the particular intended application and use environment.

In the figures, reference numbers refer to the same or equivalent parts of the present

invention throughout the several figures of the drawing.

DETAILED DESCRIPTION

Hereinafter reference will now be made in detail to various embodiments of the
present invention, examples of which are illustrated in the accompanying drawings and
described below. While the invention will be described in conjunction with exemplary
embodiments, it will be understood that present description is not intended to limit the
invention to those exemplary embodiments. On the contrary, the invention is intended to
cover not only the exemplary embodiments, but also various alternatives, modifications,
equivalents and other embodiments, which may be included within the spirit and scope of the

invention as defined by the appended claims.



It is understood that the term "vehicle" or "vehicular" or other similar term as used
herein is inclusive of motor vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commercial vehicles, watercraft
including a variety of boats and ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, plug-in hybrid electric vehicles, hydrogen-powered vehicles and other
alternative fuel vehicles (e.g., fuels derived from resources other than petroleum). As
referred to herein, a hybrid vehicle is a vehicle that has two or more sources of power, for
example both gasoline-powered and electric-powered vehicles.

The above and other features of the invention are discussed infra.

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the accompanying drawing.

The present invention relates to a disk used in a horn applying a single disk, and
particularly, to a disk used in a horn for a vehicle that generates sounds of various frequency
components and can improve the tone color and the quality of horn’s sound output.

A disk according to an embodiment of the present invention may have an improved
shape so as to have various resonant frequencies during vibration, and thus may generate
smoother sound than a typical disk. When a disk according to an embodiment of the present
invention is used, the weight and cost can be reduced compared to a typical multi-disk type
horn and a shell-type horn, by still utilizing a single disk-type horn.

FIG. 2 is a plan view illustrating a disk for a horn according to an embodiment of the

present invention. FIG. 3 is a cross-sectional view illustrating a disk for a horn according to



an embodiment of the present invention. As shown in FIG. 2, a disk 20 may have a petaloid
shape that is improved from a typical shape having a continuous circular shape. The disk 20
is divided into a plurality of regions which can be seen when viewed from the top.

Specifically, the disk 20 may be manufactured to have a petaloid shape that is
divided into a plurality of regions 23a to 23c with different vibration characteristics
associated with each. The disk 20 may have a divided structure which is divided into the
plurality of regions 23a to 23c by having at least one cut portion 22 that is longitudinally
formed from the outer edge to the center 21 thereof. Here, the center 21 may be a portion of
a horn (1 of FIG. 1) that is coupled to an armature (16 of FIG. 1). The divided regions 23a
to 23¢ may be disposed along the circumferential direction of the disk 20.

Furthermore, there may be a plurality of cut portions 22 as shown in FIG. 2 that are
each longitudinally formed in the substantially radial direction from the outer edges at
different widths. At, however, a location where the cut portion 22 is not formed, the
sectional shape of the disk may be substantially identical to that of a well-know disk as
shown in FIG. 3.

In order to vary the vibration characteristics of the divided regions, the disk 20 may
have a non-uniform division (A1#A2, A1#A3, and A2#A3) structure in which the divided
regions 23a to 23c divided by the cut portions 22 differ in area Al to A3. The resonant
frequency may be varied in each divided region by varying the area of the divided regions

23ato 23c. Thus, the disk 20 may be formed to have a non-uniform division structure.



In the above structure, when a portion or all of the areas Al to A3 of the divided
regions 23a to 23c are equal to each other (e.g., A1=A2, A1=A3, and A1=A2=A3), i.e., when
the disk 20 is uniformly divided, the divided regions having the same area may have the same
frequency components. Accordingly, it is difficult to improve the tone quality and color of
a horn. Thus, the disk 20 may for example have three cut portions 22 that are divided into
three regions 23a to 23c, or may have more or fewer cut portions 22 to be divided into two,
four, or five regions depending up on the desired sound frequencies. For example, the disk
20 may have two cut portions 22 that divide the disk into two regions (see FIG. 2), or may
have four cut portions that divide the disk into four regions (see FIG. 5B)

In addition, the area of the divided regions may be varied to allow the area ratio of
the divided regions to be 1:0.5 (two divided regions), 1:0.5:0.25 (three divided regions), or
1:0.8:0.6:0.4:0.2 (five divided regions). Thus, the disk 20 may be modified into various
forms varying in the number of cut portions and the divided regions, the area ratio of the
divided regions, and the location of the cut portions, and is not limited to the embodiments
shown in the accompanying drawings.

A method for manufacturing a disk with such a divided structure may be performed
by mechanically processing a typical disk and cutting the disk along division lines. In this
case, the mechanical processing for cutting may be performed by laser cutting or water jet
cutting.

Advantageously, a disk with a non-uniform division structure may generate a less

sharp sound compared to a typical non-division disk. Since the divided regions have



different resonant frequencies, the frequency components of a sound may increase to three or
more, and a smoother sound can be generated.

As described above, the audible frequency component ranges from about 20 Hz to
about 20 kHz. Particularly, the most sensitive frequency component to human’s ear ranges
from about 2 kHz to about 5 kHz, and is thus sharply perceived by the human ear.

Typically, sounds may include various frequency components. When the frequency
component from about 2 kHz to about 5 kHz is heard all by itself, the sound may be heard
sharply and is thus painful to some people’s ears. When, however, lower frequency
components are mixed with the sharp frequency components, the sound may be heard less
sharply.

A sound of a horn is mainly produced by the vibration of a disk. In this case, the
sound ma;y include frequency components of about 350 Hz (e.g., the 1st harmonic of an
excitation force) and multiples thereof as shown in FIG. 4.

In a typical non-division disk structure, the high value may be shown at a band of
about 3 kHz where the vibration mode of the disk is located. Accordingly, the sound may
be heard sharply during vibration.

The frequency component of a sound may be substantially represented as ‘excitation
force frequency component multiplied by disk vibration frequency component’. The disk
vibration frequency component may have a large value at the resonant frequency of the disk.
Thus, the resonant frequency of the disk needs to be changed to modify the frequency
component of the sound.
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In a typical non-division disk structure, since a sound has a high value of about 3
kHz band, the sound needs to also have a high value of about 2 kHz or less band to be heard
smoothly. For this, the resonant frequency of the disk needs to be also shown at 2 kHz or
less. Accordingly, when the disk is divided to allow the resonant frequency to be
additionally generated at 2 kHz or less, the sound may be boosted at 2 kHz or less to generate
a smoother sound.

FIG. 5 is a view illustrating an exemplary vibration analysis model for a typical
non-division disk and a non-uniform division disk according to an embodiment of the present
invention. FIG. 6 is a graph illustrating the sum of the vibration energy of a Z-direction
(vertical direction of FIG. 3) when an excitation force is applied to the central point of each
disk of FIG. §

As shown in FIG. 6, there are two main peaks in a typical non-division disk, but
there are five main peaks in a non-uniform division disk. It is estimated that the number of
resonant frequencies reacting to Z-direction excitation in the non-uniform division disk is
greater than that in the non-division disk.

As shown in Table 1, the actual number of the resonant frequencies of the disk is
greater than that of the vibration peaks. However, the number of resonant frequencies
reacting to the excitation force (i.e., the vertical direction) of the disk is two in the
non-division disk, and five in the non-uniform division disk.

Table 1

Division Non-division Disk Non-uniform Division Disk

11




(Typical) (Present Invention)

Number of vibration 22 ea 3l ea

modes (4 kHz)

Number of vibration
modes contributing to 2ea Sea

vibration when vertical (based on main peak)

excitation force is applied

It can be seen that the main vibration modes of the non-division disk are divided into
the modes of the non-uniform division disk. As shown in FIG. 7, the 1st main mode of the
non-division disk is be divided into the 1st and 2nd main modes of the non-uniform division
disk, and the 2nd main mode of the non-division disk is be divided into the 3rd, 4th, and 5th
main modes. This is because the divided regions of the disk have different degrees of
stiffness which is caused by the non-uniform division of the disk. Accordingly, the disk
with a non-uniform division structure according to an embodiment of the present invention
generates a sound of various frequency components and can therefore improve the sound in
quality.

According to embodiments of the present invention, sounds having various
frequency components can be generated by the non-uniform division structure of a disk.
Also, since the disk has a plﬁrality of resonant frequencies during vibration, the tone color
and quality of the horn can be improved. In addition, when a disk of a horn for a vehicle
according to an embodiment of the present invention is used, a single disk-type horn that can
reduce the weight and cost and overcome limitations of typical multi-disk type horn and

shell-type horns can be provided.

12




The invention has been described in detail with reference to exemplary embodiments
thereof. However, it will be appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the principles and spirit of the invention,

the scope of which is defined in the appended claims and their equivalents.
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