
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

40
7 

61
7

A
1

TEPZZ¥4Z76_7A_T
(11) EP 3 407 617 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
28.11.2018 Bulletin 2018/48

(21) Application number: 18166105.9

(22) Date of filing: 06.04.2018

(51) Int Cl.:
H04R 1/02 (2006.01) H04R 1/28 (2006.01)

H04R 1/30 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 25.05.2017 KR 20170064608
27.07.2017 US 201715662167

(71) Applicants:  
• Electronic Controls Company

Boise, ID 83705 (US)

• Sungju Sound Corp.
Gyeonggi-do (KR)

(72) Inventors:  
• JANG, Dong UK

Gyeonggi-do (KR)
• OLSEN, Brian

Meridian, Idaho 83642 (US)

(74) Representative: Hanna Moore + Curley
Garryard House 
25/26 Earlsfort Terrace
Dublin 2, D02 PX51 (IE)

(54) HORN SPEAKER

(57) A horn speaker improves ambience and sound
quality by minimizing the transmission of sound diffusion
and noise while maximizing the transmission of source
sound generated by a speaker unit. The sound emitted
by the speaker unit is collected in a seating groove and
discharged through a discharge outlet of the horn speak-
er by integrally forming a plurality of horns in primary and
secondary cases of the horn speaker enclosure. A sim-
plified structure reduces the size of the horn speaker and

difficulty associated with its assembly. The reproduction
band of sound can be extended by forming a horn in a
duct structure and adding sound pressure by combining
it with sound emitted from the resonance of the duct in
forward and backward directions. The amplitude of the
resonance point is reduced in the same band and con-
sequently advantageously reduces distortion of the
sound.
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Description

Technical Field

[0001] The present disclosure pertains to a horn
speaker, and more specifically, pertains to an enclosure
of a speaker having multiple integrally formed horn parts.

Background Information

[0002] In general, horn speakers are known as speak-
ers that emit sound from a diaphragm into an external
space through a horn. Although horn speakers are more
efficient than directly emitting speakers and can control
the directionality of the sound through the horn shape,
the reproduction range of sound is relatively narrow, and
they are mainly used as speakers for mid- to high-range
sound. In addition, the speaker causes the diaphragm to
vibrate with an electrical frequency, and the sound from
vibration of the diaphragm is transmitted through the air.
The wavelength of the sound hit by the air spreads in the
desired direction through the speaker’s horn or affects
the sound volume. This horn speaker is constituted by
an electroacoustic conversion unit. It is a piezoelectric
horn speaker if the diaphragm of the electroacoustic con-
version unit is vibrated by a piezoelectric element; and it
is a dynamic horn speaker if the diaphragm is vibrated
by a voice coil, which is vibrated by electromagnetic force.
[0003] Such speaker devices have a structure for re-
producing the voice by converting, into vibration of the
vibration member, the voice signal current reproduced
by sound signal generators such as audio equipment,
public address (PA) equipment for broadcasting, and si-
rens. For such speaker devices, development of a struc-
ture for faithful restoration of the original sound is actively
being carried out.
[0004] The traditional speaker device described above
is shown in prior art Korean Patent Application No.
10-2009-0088885. In considering such traditional speak-
er, as shown in Figures 1 and 2, a radial horn speaker
(1) is comprised of a cabinet (10), a duct (20), a speaker
unit (30) and a horn part (40). In such configuration, the
rear panel (13) of the cabinet is generally coupled to one
side of the cabinet body (11) in such a way that the sound
emitted from the baffle furnished in the speaker unit (30)
is delivered to the front of the cabinet body (11), and a
coupling step (13a) is formed at a predetermined height
on one side of the cabinet rear plate (13) to fasten the
cabinet rear plate (13) to the inside (12) of the cabinet
body (11). The duct (20) is coupled to a surface (23) of
the opposite side of the cabinet body (11). The body of
the speaker unit (30) is passed through a central opening
(22) in the duct (20) and is positioned within the inside
(12) of the cabinet body (11). The rim of the diaphragm
housing of speaker unit (30) is set on the annular base
of the horn (40), which is coupled to an exterior end face
of the duct (20). As such, the cabinet (10) is coupled to
the cabinet rear plate (13) through a plurality of retaining

pins to prevent it from breaking away when the duct (20)
is fastened. Accordingly, the cabinet rear plate (13) plays
a role of helping the output of the sound produced from
the speaker unit (30) according to the sound occurred
due to the baffle (not shown) being emitted between the
horn (40) and the duct (20) that is coupled to the speaker
unit (30).
[0005] However, according to the prior art structural
feature, it has a structure of the horn (40) and the duct
(20) being coupled in one direction. Here, the efficiency
of the speaker is improved as the length of the horn (40)
becomes longer, given that its conformity to the air is
improved accordingly. However, since the horn (40) is
installed in a separate duct (20) for the conventional
structure, it limits the size and length of the horn (40) and
reduces the efficiency of the speaker unit (30). Also, it is
difficult to perform multiple sound reproduction, by clas-
sifying the sound of multiple bands with one speaker unit
(30). In addition, since the source sound of the speaker
unit (30) is emitted only through the discharge outlet of
the horn installed in the front direction, there is an issue
wherein diffusion of the source sound is not smoothly
transmitted towards the rear.

Summary of the Disclosure

[0006] The disclosed horn speaker has been devel-
oped in order to resolve the problems mentioned above.
The horn speaker configured according to the present
disclosure includes a plurality of horns that are integrally
formed in a primary case and a secondary case of a horn
speaker enclosure. The horn speaker enclosure contains
a plurality of speaker units. Furthermore, since a plurality
of discharge outlets of the horn speaker are formed in
the front direction of the primary case and the rear direc-
tion of the secondary case, the transmission effect of
emission of the sound produced by the sound source and
occurring due to the speaker units to the outside through
the horn speaker can be maximized, while the ambience
and the sound quality are improved, by minimizing trans-
mission of the sound diffusion and noise.
[0007] In addition, the sound separation and the clarity
are improved by integrating the horn speaker in a single
body.
[0008] Also, the size of the horn speaker enclosure is
decreased by simplifying the structure, which thereby
provides a production cost reduction as well as a reduc-
tion in the inconvenience of the component assembly.
[0009] For achieving the above purpose, the horn
speaker according to the present disclosure includes an
enclosure comprised of a primary case and a secondary
case for housing a speaker unit that converts electrical
signals to sound signals and generates sound waves,
and a plurality of horn parts that are formed inside of the
enclosure; and the plurality of horn parts comprise a pri-
mary half of the horn and a secondary half of the horn.
[0010] In addition, the primary half of the horn is com-
prised of a partition, a discharge outlet and a seating
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groove. The partition guides the source sound dis-
charged from a speaker unit to an ejection port, the dis-
charge outlet expands the source sound discharged from
the speaker unit and discharges it, and the seating groove
collects the source sound discharged from the speaker
unit.
[0011] Also, the secondary half of the horn is equipped
with a seating part. The seating part extends from one
side of the secondary half of the horn to the other side
of the primary half of the horn.
[0012] Preferably, the primary case has a plurality of
the primary half of the horn.
[0013] Preferably, the secondary case is furnished with
a plurality of the secondary half of the horn.
[0014] Preferably, the primary case has a primary half
and a secondary half of the horn.
[0015] Preferably, the secondary case has a primary
half and a secondary half of the horn.
[0016] Preferably, the number of speaker units in-
stalled is the same as or fewer than the number of the
horn parts.
[0017] Preferably, a plurality of horn parts are formed
into a duct-shaped structure when the primary case and
the secondary case are coupled.
[0018] The horn speaker according to the present dis-
closure with the characteristics described above im-
proves the ambience and the sound quality by minimizing
the transmission of sound diffusion and noise, while max-
imizing the sound transmission effect when the source
sound generated by the speaker unit and collected in the
seating groove is discharged through the discharge outlet
of the horn by integrally forming a plurality of horns in the
primary case and secondary case of the enclosure.
[0019] Also, the size of the product and difficulty asso-
ciated with parts assembly, as well as the cost of produc-
tion, are reduced by simplifying the structure.
[0020] In addition, the reproduction band of sound can
be extended by forming a horn in a duct structure and
adding sound pressure by combining it with the sound
emitted from the resonance of the duct in a forward and
backward direction. Since the amplitude of the resonance
point is reduced in the same band, there is an advantage
in that distortion of the sound is reduced.

Brief Description of the Drawings

[0021]

Figure 1 is an exploded perspective view showing
the configuration of a conventional speaker.
Figure 2 is an enlarged cross-sectional view showing
a configuration of the conventional speaker of Figure
1.
Figure 3 is a perspective view schematically showing
the configuration of the horn speaker according to
the present disclosure.
Figure 4 is a partially cut away perspective view
showing a part of Figure 3.

Figure 5 is a cross-sectional view showing a cross-
section portion of Figure 4.
Figure 6 is an exploded perspective view of the horn
speaker according to the present disclosure.
Figure 7 is a partially exploded perspective view
showing from the rear side the horn speaker accord-
ing to the present disclosure.
Figure 8 is a view showing the rear side of the sec-
ondary case of the horn speaker according to the
present disclosure.
Figure 9 is a cross-sectional view of the line C-C’
portion of Figure 8 cut away.
Figure 10A is a frontal view showing the length and
width dimensions of the horn speaker according to
the present disclosure.
Figure 10B is a side view showing the thickness di-
mension of the horn speaker according to the
present disclosure.
Figure 11 shows a state in which a conventional horn
speaker is installed in a space between a front grille
and a radiator assembly installed in an engine com-
partment of an existing vehicle.
Figure 12 shows a state in which the horn speaker
according to the present disclosure is installed in a
space between a front grille and a radiator assembly
installed in an engine compartment of a newly de-
signed vehicle.

Detailed Description of Preferred Embodiments

[0022] Advantages and features of the disclosed horn
speaker and ways to accomplish them should be made
clear by referring to embodiments that are later described
in detail alongside with attached drawings. However, the
present invention is not limited to the embodiments de-
scribed below, but is embodied in a variety of mutually
different forms.
[0023] The present embodiments described in this
specification are provided to enable construction of the
disclosed horn speaker and to fully disclose the scope
of the invention to skilled persons. Also, the present in-
vention is merely defined by the scope of the claims.
Therefore, in some embodiments, well-known compo-
nents, well-known actions and well-known techniques
are not specifically described so as to prevent the present
invention from being interpreted in an ambiguous man-
ner.
[0024] Throughout the specification, the same refer-
ence numbers refer to the same structural components.
Also, terms used (mentioned) in this specification are
merely for explaining the embodiments, and shall not limit
the present invention. In this specification, the singular
forms include plural forms unless they are specifically
mentioned in the phrase. In addition, components and
actions mentioned with ’includes (or, furnishes)’ do not
exclude the existence or addition of one or more of other
components and actions.
[0025] If there are no separate definitions, all terms
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used in this specification (including technical and scien-
tific terms) can be used in a sense commonly understood
by skilled persons. Also, terms defined in commonly used
dictionaries should not be ideally or excessively interpret-
ed unless they are defined.
[0026] Hereinafter, the technical features of the dis-
closed embodiments will be described in detail with ref-
erence to the accompanying drawings. Figure 3 is a per-
spective view schematically showing the configuration of
the horn speaker according to the present disclosure.
Figure 4 is a partially cut away perspective view showing
a part of Figure 3. Figure 5 is a cross sectional view show-
ing a cross-section portion of Figure 4. Figure 6 is an
exploded perspective view of the horn speaker according
to the present disclosure. Figure 7 is a partially exploded
perspective view showing the horn speaker from the rear
side according to the present disclosure. Figure 8 is a
view showing the rear side of the secondary case of the
horn speaker according to the present disclosure. Figure
9 is a cross-sectional view of the line C-C’ portion of Fig-
ure 8 cut away. Figure 10A is a frontal view showing the
length and width dimensions of the horn speaker accord-
ing to the present disclosure. Figure 10B is a side view
showing the thickness dimension of the horn speaker
according to the present disclosure. Figure 11 shows a
state in which a conventional horn speaker is installed in
a space between a front grille and a radiator assembly
installed in an engine compartment of an existing vehicle.
Figure 12 shows a state where the horn speaker accord-
ing to the present disclosure is installed in a space be-
tween a front grille and a radiator assembly installed in
an engine compartment of a newly designed vehicle.
[0027] Figure 3 through Figure 9 show a horn speaker
(50), in which there are a plurality of primary half sections
(110a, 110b; also referred to as "primary inner sections")
of a horn part (110) in the interior of a primary case (52),
and a plurality of secondary half sections (120a, 120b;
also referred to as "secondary inner sections") of a horn
part (120) in the interior of a secondary case (54). Primary
and secondary half sections (110a, 120a) and (110b,
120b) form separate, similar horn subassemblies of the
horn speaker (50). The horn components and features
of the horn subassembly formed by primary and second-
ary half sections (110a, 120a) have reference numbers
with the suffix "a", and the horn components and features
of the horn subassembly formed by primary and second-
ary half sections (110b, 120b) have reference numbers
with the suffix "b". The following description is directed
to the horn subassembly formed by the primary and sec-
ondary half sections (110a, 120a) but similarly applies to
the horn subassembly formed by primary and secondary
sections (110b, 120b).
[0028] As shown in the drawings, a horn speaker (50)
according to the present disclosure includes a speaker
unit (56a) that generates a sound wave by converting an
electric signal into a sound wave signal; an enclosure
(58) comprised of primary case (52) and secondary case
(54) for furnishing the speaker unit (56a); and a plurality

of horn parts (110, 120) formed inside of the enclosure
(58). The plurality of horn parts (110, 120) include a pri-
mary half section (110a) of the horn part (110) and a
secondary half section (120a) of the horn part (120). Pri-
mary half section (110a) of the horn part (110) includes
a seating groove (111a) that collects the source sound
discharged from the speaker unit (56a), a discharge out-
let (112a) that expands the source sound collected on
the seating groove (111a) and discharges the source
sound towards the outside of the enclosure (58), and a
partition wall (113a) that guides the source sound col-
lected in the seating groove (111a) to the discharge outlet
(112a). Secondary half section (120a) of the horn part
(120) extends from one side of secondary half section
(120a) of the horn part (120) to the other side of primary
half section (110a) of the horn part (110) and includes a
seating location (121a) where the speaker unit (56a) is
seated.
[0029] In reference to Figures 3 through 9, according
to an embodiment of the present disclosure, primary case
(52) of a rectangular shape has a plurality of integrally
formed primary half sections (110a, 110b) of the horn
part (110) for collecting and amplifying sound sources
discharged from the speaker units (56a, 56b). The pri-
mary half section (110a) of the horn part (110) is formed
at one end, and the primary half section (110b) of the
horn part (110) is formed at other end of the inner surface
of the primary case (52). Such primary half sections
(110a, 110b) of the horn part (110) are integrally formed
together with seating grooves (111a, 111b), respectively,
which form a structure for collecting source sounds gen-
erated from the speaker units (56a, 56b). It is preferable
that seating grooves (111a, 111b) be formed to corre-
spond to the shape and size of the speaker units (56a,
56b).
[0030] Further, in reference to Figures 5 and 6, primary
half section (110a) of the horn part (110) formed in pri-
mary case (52) extends beyond the partition wall (113a)
on the opposite side of the seating groove (111a) and to
the outer surface of the discharge outlet (112a) and is
formed as its area is radially and gradually enlarged.
Herein, the partition wall (113a) has a structure for per-
forming a function of a guttural sound reinforcement to
prevent the source sound collected in the seating groove
(111a) from being dispersed and can be formed at an
even higher height than that of the seating groove (111a).
Also, when the discharge outlets (112a, 112b) of a plu-
rality of primary sections (110a, 110b) of the horn part
(110) are formed on one side of the enclosure (58), dis-
charge outlets (112a, 112b) of the respective primary half
sections (110a, 110b) of the horn part (110) are formed
in different places on the one side of the enclosure (58).
Hereby, the separation and clarity of sound is improved
by increasing the diffusion of the collected sound by caus-
ing the directions of emission to be different from one
another when the source sounds generated by the
speaker units (56a, 56b) are discharged to the outside
through primary halves (110a, 110b) of the horn part
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(110).
[0031] Further, in reference to Figures 5 through 7,
secondary case (54) of the rectangular shape has a plu-
rality of secondary sections (120a, 120b) of the horn part
(120) that are integrally formed for collecting and ampli-
fying the source sound discharged from the speaker units
(56a, 56b). Secondary half section (120a) of the horn
part (120) is formed at one end, and second half section
(120b) of the horn part (120) is formed at the other end
of the inner surface of secondary case (54). Such sec-
ondary half section (120a) of the horn part (120) has a
seating location (121a). Secondary half section (120a)
of the horn part (120) is extended from one side of sec-
ondary case (54) to the other side of primary case (52)
and towards the seating groove (111a) formed in the pri-
mary half section (110a) of the horn part (110) and is
formed in a hook shape. Also, the seating location (121a)
is integrally formed at the end of the hook-shaped sec-
ondary half section (120a) of the horn part (120). It is
preferable that the seating location (121a) is formed to
correspond to the shape and size of the aforementioned
seating groove (111a) and the speaker unit (56a). In ad-
dition, the hook-shaped secondary half section (120a) of
the horn part (120) is coupled with a curved surface in
conformity with the shape of the primary half section
(110a) of the horn part (110) formed in primary case (52)
described above.
[0032] Therefore, when coupling together primary
case (52) and secondary case (54), a duct structure hav-
ing a curved surface shape is formed for primary and
secondary half sections (110a, 120a) of the horn parts
(110, 120) and, more specifically, it is in a hollow form
and serves to guide the source sound discharged from
the speaker units (56a, 56b) to the outside. Furthermore,
the seating location (121a) is provided with a space in
which the speaker unit (56a) can be seated and installed.
In addition, when discharge outlets (112a, 112b) of a plu-
rality of secondary sections (120a, 120b) of the horn part
(120) are formed on one side of the enclosure (58), sec-
ondary half sections (120a, 120b) of the horn part (120)
are formed in a same way described above on the other
side in a manner that is consistent with the placement of
the discharge outlets (112a, 112b). Additionally, the seat-
ing location (121a) formed in secondary case (54) has a
flexibility quality and improves the loudness by prevent-
ing the source sound generated from the speaker unit
(56a) from being leaked because it is attached with high
adhesion and due to its flexible quality when primary case
(52) and secondary case (54) are coupled to each other.
[0033] The speaker unit (56a) configured according to
the present disclosure can include components such as
a permanent magnet, coil, and diaphragm. In such a
speaker unit (56a), a magnetic field is generated when
current flows in the coil, and the coil is vibrated by a mag-
netic field produced from the current flow-generated
magnetic field and the permanent magnet. This causes
the diaphragm connected to the coil to move, vibrate the
air and emit sound. Furthermore, the speaker unit (56a)

is formed in a semicircular shape, but can be designed,
without limitations, in various shapes such as elliptical,
rectangular and circular. Also, the material of permanent
magnet is an alloy including aluminum, nickel and cobalt;
and since this is typical, a detailed description is omitted.
[0034] In addition, the rectangular primary case (52)
and secondary case (54) of the enclosure (58) mentioned
above can be formed in not only a rectangular shape,
but also in various forms. These various forms include a
circle, a rectangle, a square, and a streamline and are
not limited to forms described in this specification.
[0035] The coupling method of the enclosure (58) men-
tioned above entails use of case fasteners (400a) that
are formed around the edges of the inner surfaces at
diagonally opposite corners of primary case (52) and sec-
ondary case (54). As shown in Figures 6 and 7, four holes
arranged diagonally spaced apart from each other re-
ceive case fastening members (400) to secure together
primary case (52) and secondary case (54) when they
are coupled. At such time, primary and secondary sec-
tions (110a, 120a) of the primary and secondary horn
parts (110, 120), which are integrally formed, have a duct
structure that covers the entire rear portion of the speaker
unit (56a). This allows the reproduction band of sound to
be extended by favorably collecting, in a forward direc-
tion, the guttural sound discharged to the rear of the in-
teriors of primary and secondary sections (110a, 120a)
of the horn parts (110, 120). Since the amplitude of the
resonance point in the same band is decreased, the dis-
tortion of the sound is reduced. Then, the speaker unit
(56a) is installed at the upper part of the seating location
(121a) formed in the space of secondary case (54), and
the unit fastener (500a) is formed around the seating
groove (111a) of primary case (52) and seating location
(121a) of secondary case (54). As shown in Figures 6
and 7, the unit fastener (500a) is preferably formed by
four holes, each corresponding to the rectangular case
of the speaker units (56a) and (56b). Herein, to prevent
the source sound generated from speaker unit (56a) from
being leaked from the upper part of the seating location
(121a), a separate sealing member (300) is initially seat-
ed at the upper part of the seating location (121a) when
the speaker unit (56a) is coupled. Here, the sealing mem-
ber (300) is, for instance, used for maintaining the air-
tightness, similar to a gasket, and is a conventional com-
ponent part; therefore, a detailed description is omitted.
Then, the speaker unit (56a) is mounted on the upper
part of the sealing member (300) and is coupled by the
unit fastening member (500). Herein, the speaker unit
(56a) may be installed according to the number of dis-
charge outlets of primary and secondary half sections
(110a, 120a) of the plurality of integrally formed primary
and secondary horn parts (110, 120). Installation thereof
may be conducted at a number equal to or fewer than
that of the primary and secondary halves (110a, 120a)
of the primary and secondary horn parts (110, 120) with-
out limitation. Also, primary case (52) and secondary
case (54) of the enclosure (58) can be made of any com-
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monly used speaker materials such as wood, metal, syn-
thetic resin and paper.
[0036] In the embodiment mentioned above, the en-
closure (58) has been explained by constituting each pri-
mary case (52) and secondary case (54) as separate
components; however, the present disclosure is not lim-
ited to this. The fact that primary case (52) and secondary
case (54) can be formed as an integrated integral case
should be understood by persons with ordinary skill in
the art.
[0037] The horn speaker (50), according to other em-
bodiments, can be configured in a similar matter to the
embodiment described above, and primary and second-
ary cases (52, 54) can simultaneously form the discharge
outlet (112) of primary half section (110a) of the horn part
(110) at both the front and rear. Specifically, primary and
secondary cases (52, 54) can emit the source sound and
the sound by making the direction of the discharge outlet
(112) face the front and rear through forming the primary
and secondary horn parts (110, 120) at one end and the
other end of each inner surface.
[0038] In other words, the primary half section (110a)
and the secondary half section (120b) are formed in the
primary case (52), and the secondary half section (120a)
and the primary half section (110b) may be correspond-
ingly formed in the secondary case (54).
[0039] More specifically, primary case (52) has the in-
tegrally formed primary half section (110a) of the horn
part (110). Primary half section (110a) of the horn part
(110) amplifies the sound through guttural sound rein-
forcement and is formed on one side of the inner surface
of primary case (52). Herein, primary half section (110a)
of the horn part (110) that is integrally formed on the inner
surface of primary case (52) is formed together with a
seating groove (111a) where the speaker unit (56a) can
be seated. The seating groove (111a) has a structure for
collecting the source sound generated from the speaker
unit (56a) and is preferably formed to correspond to the
shape and the size of the speaker unit (56a).
[0040] In addition, primary half section (110a) of the
horn part (110) formed in primary case (52) extends be-
yond the partition wall (113a) on the opposite side of the
seating groove (111a) and to the outer surface of the
discharge outlet (112a) and is formed as its area is radi-
ally and gradually enlarged. Herein, the partition wall
(113a) has a structure for performing a function of a gut-
tural sound reinforcement to prevent the source sound
collected in the seating groove (111a) from being dis-
persed and can be formed at an even higher height than
that of the seating groove (111a).
[0041] In addition, primary case (52) has secondary
half section (120a) of the horn part (120) formed close
to the other side of primary half section (110a) of the horn
part (110). Secondary half section (120a) of the horn part
(120) has a seating location (121a), and secondary horn
part (120) has a hook shape that extends from one side
of primary case (52) to the other side of secondary case
(54) toward the seating groove (111a) formed on primary

half section (110a) of the horn part (110) of secondary
case (54), which is mentioned later. Also, the end of the
hook-shaped secondary half section (120a) of the horn
part (120) has an integrally formed seating location
(121a). It is preferable that the seating location (121a)
be formed to correspond to the shape and the size of
aforementioned seating groove (111a) and speaker unit
(56a). More specifically, it is coupled with a curved sur-
face by being matched with the shape of the integrally
formed primary half section of the horn part (110) of sec-
ondary case (54), which is mentioned later, and the shape
of a duct structure is formed when primary case (52) and
secondary case (54) are coupled together. Also, a space
for the speaker unit (56a) to be rested and installed is
established on the upper part of the seating location
(121a) formed at the end of secondary half section (120a)
of the horn part (120). Furthermore, the seating location
(121a) formed in primary case (52) has a flexibility quality
and improves the loudness by preventing the source
sound generated from the speaker unit (56a) from being
leaked because it is attached with a high adhesion due
to its flexible quality when primary case (52) and second-
ary case (54) are coupled together.
[0042] Secondary case (54), according to other em-
bodiments of the present disclosure, can be comprised
corresponding to the embodiment described above, and
primary and secondary cases (52, 54) can simultaneous-
ly form the discharge outlet (112a) of primary half section
(110a) of the horn part (110) at the front and rear. Spe-
cifically, primary and secondary cases (52, 54) can emit
the source sound by making the direction of the discharge
outlet (112a) face the front and rear through forming pri-
mary and secondary half sections (110a, 120a) of the
horn parts (110, 120) at one end and the other end of
each inner surface.
[0043] More specifically, secondary case (54) has in-
tegrally formed primary half section (110a) of the horn
part (110). Primary half section (110a) of the horn part
(110) amplifies the sound through guttural sound rein-
forcement and is formed on one side of the inner surface
of secondary case (54). Herein, primary half section
(110a) of the horn part (110) that is integrally formed on
the inner surface of secondary case (54) is formed to-
gether with a seating groove (111a) where the speaker
unit (56a) can be seated. The seating groove (111a) has
a structure for collecting the source sound generated
from the speaker unit (56a) and is preferably formed to
correspond to the shape and the size of the speaker unit
(56a).
[0044] Horn part (110) formed in secondary case (54)
extends from the seating groove (111a) beyond the op-
posing partition wall (113a) to the outer surface of the
discharge outlet (112a); the discharge outlet (112a) is
formed in such a manner that the surface area is gradu-
ally enlarged radially on the surface. Herein, the partition
wall (113a) is of a structure for performing a guttural
sound reinforcement function so that sound sources col-
lected in the seating groove (111a) are not dispersed,
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and it is formed higher than the height of the seating
groove (111a).
[0045] In addition, secondary case (54) holds second-
ary half section (120a) of the horn part (120) formed close
to the other side of the horn part (110). The secondary
half section (120a) of horn part (120) has a hook shape
that extends from one side of secondary case (54) to-
wards the seating groove (111a) of primary case (52),
being extended from one side to the other. Also, the end
of the hook-shaped secondary half section (120a) of the
horn part (120) has an integrally formed seating location
(121a). It is preferable that the seating location (121a)
be formed to correspond to the shape and the size of
seating groove (111a) and speaker unit (56a) that are
formed in the primary case (52). More specifically, it is
coupled with a curved surface by being matched with the
shape of the integrally formed primary half section (110a)
of the horn part (110) of aforementioned primary case
(52), and the shape of a duct structure is formed when
primary case (52) and secondary case (54) are coupled
together. Also, a space for the speaker unit (56a) to be
rested and installed is established on the upper part of
the seating location (121a) formed at the end of second-
ary half section (120a) of the horn part (120). Further-
more, the seating location (121a) formed in secondary
case (54) has a flexible quality and improves the loudness
by preventing the source sound generated from the
speaker unit (56a) from being leaked because it is at-
tached with a high adhesion due to its flexible quality
when primary case (52) and secondary case (54) are
coupled together.
[0046] To explain the coupling method of the enclosure
(58) according to other embodiments of the present dis-
closure mentioned above, case fasteners (400a) are
formed around the edges of the inner surfaces at diago-
nally opposite corners of primary case (52) and second-
ary case (54) and, when primary case (52) and secondary
case (54) are mutually coupled, they are coupled by the
case fastening members (400). At this time, each of in-
tegrally formed primary and secondary half sections
(110a, 120a; 110b, 120b) of the horn parts (110, 120) of
primary and secondary cases (52, 54) is comprised in a
duct structure, and this can extend the reproduction band
of sound by favorably collecting the sound source being
discharged to the front and the rear of the speaker units
(56a, 56b). Since the amplitude of the resonance point
in the same band is decreased, the distortion of the sound
is reduced.
[0047] More specifically, when primary and secondary
cases (52, 54) are coupled together, the seating location
(121a) integrally formed on the inner surface of primary
case (52) is installed corresponding to the seating groove
(111a) integrally formed on the inner surface of second-
ary case (54), which is formed on one side. In addition,
the seating location (121b) integrally formed on the inner
surface of secondary case (54) is installed corresponding
to the seating groove (111b) integrally formed on the in-
ner surface of primary case (52), which is formed on the

other side. Furthermore, each primary and secondary
half sections (110a, 120a; 110b, 120b) of the primary and
secondary horn parts (110, 120) formed in primary and
secondary cases (52, 54) has a discharge outlet (112a,
112b) on the other side of each other. Then, the speaker
unit (56a) is installed in an established space at the upper
part of the seating location (121a) of primary case (52)
and secondary case (54). Unit fasteners (500a) are
formed around the seating groove (111a) and seating
location (121a) of primary and secondary cases (52, 54).
In order to prevent the source sound from being leaked
from the upper part of the seating location (121a) of pri-
mary and secondary cases (52, 54), a separate sealing
member (300) is initially seated at the upper part of the
seating location (121a) when the speaker unit (56a) is
coupled with the unit fastening members (500). Herein,
the sealing member (300) is used for maintaining the
airtightness, similar to a gasket, and is a typical compo-
nent part; therefore, the detailed description thereof is
omitted.
[0048] Hereby, the speaker unit (56a) seated on each
seating location (121a, 121b) of primary and secondary
cases (52, 54) is installed by being seated on the upper
part of each seating location (121a, 121b) of primary and
secondary cases (52, 54). Herein, the number of speaker
units (56) can be installed corresponding to the number
of discharge outlets (112) of integrally formed primary
and secondary half sections of the horn parts (110, 120)
and can be installed, without limitation, at an amount
equal to or fewer than that of the primary and secondary
horn parts (110, 120). Moreover, primary and secondary
cases (52, 54) can be made of any commonly used
speaker materials such as wood, metal, synthetic resin
and paper.
[0049] Therefore, as depicted in Figures 3 and 4, horn
speaker (50) is formed with the front surface of primary
case (52), that is, with a plurality of discharge outlets
(112a, 112b) in the forward side; the corresponding
speaker units (56a, 56b) are connected by a curved duct
structure that is not directly rearward as a structure that
is disposed in an intersecting manner, so that not only is
it possible to reduce the overall thickness of the enclosure
(58), but the collected sound waves are guided by the
duct shape and moved toward the discharge ports (112a,
112b), expanded (increased) and discharged, so that
while having a compact structure compared to the con-
ventional art, the separation and clarity of the sound col-
lected and discharged sound can be considerably im-
proved.
[0050] As such, the ambience and sound quality can
be improved by minimizing the transmission of sound
diffusion and noise, while maximizing the sound trans-
mission effect when the source sound generated by the
speaker unit is discharged through the discharge outlet
of the horn by integrally forming the horn in primary case
and secondary case of the enclosure. Moreover, the sep-
aration and clarity of sound is improved through having
discharge outlets of a plurality of horns to be formed to
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face one side and the other side.
[0051] In addition, the structure thereof has been sim-
plified and the product size has been reduced, so that
the inconvenience of assembling parts and the cost of
production are reduced. Furthermore, the reproduction
band of sound can be extended by forming a horn in a
duct structure and adding sound pressure by combining
it with the sound discharged from the resonance of the
duct in a forward direction and a backward direction.
Since the amplitude of the resonance point is reduced in
the same band, sound distortion can be reduced.
[0052] The dimensions of the enclosure (58) provide
a compact packaging profile for the horn speaker (50).
The minimized thickness dimension of the enclosure (58)
makes possible its installation in the confined volumetric
space at the front end of a ground transportation vehicle.
This is especially true for newly designed motor vehicles,
in which the clearance between the radiator assembly
and the front grille/bumper has been reduced as com-
pared to that of legacy motor vehicles.
[0053] Figures 10A and 10B are, respectively, frontal
and side elevation views showing the dimensions of a
preferred enclosure (58) of the horn speaker (50). Figure
10A shows that enclosure (58) measures 5.5 in. (approx-
imately 14 cm) in each of length and width, and Figure
10B shows that enclosure (58) measures 1.5 in. (approx-
imately 3.8 cm) in thickness. In contrast, a conventional
horn siren package typically measures 6.25 in. (approx-
imately 15.9 cm) in each of length and width and 3.15 in.
(approximately 8 cm) in thickness.
[0054] Figure 11 is a simplified diagram showing a top
plan view of a conventional horn speaker (600) installed
in a space between an inside surface (602) of a front end
grille (604) and a front surface (604) of a radiator assem-
bly (608) installed inside the motor compartment of a leg-
acy motor vehicle. Figure 11 shows that a distance (610)
of at least 3.15 in. (approximately 8 cm) is needed be-
tween grille surface (602) and radiator assembly surface
(606) to accommodate the thickness of the installed horn
speaker (600).
[0055] Figure 12 is a simplified diagram showing a top
plan view of the horn speaker (50) installed in a space
between an inside surface (702) of a front end grille (704)
and the front surface (606) of the radiator assembly (608)
installed inside the motor compartment of a newly de-
signed motor vehicle. Figure 12 shows that a distance
(710) between grille surface (702) and radiator assembly
surface (606) is reduced to 1.5 in. (3.8 cm) into which
enclosure (58) of the installed horn speaker (50) must fit.
Dashed lines (712), which are superimposed around the
installed horn speaker (50), represent the clearance re-
quired by the thickness dimension (610) of the prior art
horn speaker (600) and show that it would not fit in such
newly designed vehicles.
[0056] Thus, the disclosed horn speaker (50) is capa-
ble of forming enclosure (58) with a minimized thickness
dimension, resulting in a compact packaging profile to
be installed within a defined volume space.

[0057] The above description is illustrative of the dis-
closed horn speaker. Since embodiments described in
the specification are not meant to limit the technical idea
of the present invention, but rather for the purposes of
illustration, it should be possible for person with ordinary
skill in the art to which the invention pertains to make
various changes and modifications without deviating
from the scope of technical ideas of the present invention.
Therefore, the scope of protection for the present inven-
tion is interpreted by the matters described in the claims,
and it should also be interpreted for technical matters
within the same scope to be included in the scope of
rights of the present invention.

Claims

1. A horn speaker, comprising:

a speaker unit that generates a sound wave by
converting an electric signal into a sound wave
signal;
an enclosure including a primary case and a sec-
ondary case for housing the speaker unit, the
primary case having a primary inner section, and
the secondary case having a secondary inner
section;
a seating groove and a discharge outlet formed
on the primary inner section of the primary case,
the seating groove separated from the dis-
charge outlet by a partition wall, and the dis-
charge outlet in sonic communication with the
secondary inner section; and
a seating portion on which the speaker unit is
seated to guide sound waves generated from
the speaker unit for collection into the seating
groove, the seating portion formed in the sec-
ondary inner section of the secondary case, the
partition wall formed to guide the collected
sound waves through the secondary inner sec-
tion and into the discharge outlet, and the dis-
charge outlet formed to expand the collected
sound waves and discharge them outside of the
enclosure.

2. The horn speaker of claim 1, wherein the primary
inner section is one from among a plurality of inner
sections of the primary case, and the secondary in-
ner section is one from among a plurality of inner
sections of the secondary case.

3. The horn speaker of claim 2, wherein the speaker
unit is one from among a plurality of speaker units,
and wherein the number of a plurality of secondary
inner sections of the secondary case corresponds
to the number of speaker units seated in the second-
ary case.

13 14 



EP 3 407 617 A1

9

5

10

15

20

25

30

35

40

45

50

55

4. The horn speaker of any preceding claim,
wherein the primary inner section is a first primary
inner section and the primary case further includes
a second primary inner section; and
wherein the secondary inner section is a first sec-
ondary inner section and the secondary case further
includes a second secondary inner section.

5. The horn speaker of claim 4, wherein the speaker
unit is a primary speaker unit, and the seating portion
is a primary seating portion; and further comprising
a secondary speaker unit seated on a secondary
seating portion formed in the second secondary in-
ner section.

6. The horn speaker of claim 4, wherein the first and
second secondary inner sections receive sound
waves generated by the primary and secondary
speaker units.

7. The horn speaker of any preceding claim, wherein
the primary case and the secondary case are cou-
pled so that the primary and secondary inner sec-
tions have the structure of an integral duct shape.

8. A method of configuring a horn speaker enclosure
for installation in a confined volumetric space be-
tween a front grille and components contained in a
motor compartment of a ground transportation vehi-
cle, comprising:

providing an enclosure formed of primary and
secondary cases having outer surfaces sepa-
rated by a distance that defines the thickness
dimension of the enclosure;
the primary case including a primary inner sec-
tion, and the secondary case including a sec-
ondary inner section spatially aligned with the
primary inner section;
the primary inner section including a partition
wall that separates a seating groove and a dis-
charge outlet, and the secondary inner section
seating in a seating portion a speaker unit that
generates and emits in an initial discharge di-
rection sound waves for collection into the seat-
ing groove of the spatially aligned primary inner
section;
the partition wall formed to guide the collected
sound waves through the secondary inner sec-
tion to the discharge outlet of the spatially
aligned primary inner section, the collected
sound waves propagating in a direction trans-
verse to the initial discharge direction and away
from the speaker unit, and subsequently trans-
mitted along a curved path towards the dis-
charge outlet, the discharge outlet expanding
the collected sound waves for discharge out of
the enclosure from the speaker unit; and

the sound wave transmission in the primary and
secondary inner sections enabling production of
loud sound source signal emissions from the en-
closure having a minimized thickness direction,
as well as a compact packaging profile, accom-
modating installation in the confined volumetric
space.

9. The method of claim 8, in which:

the primary inner section includes separate first
and second primary half sections,
the secondary inner section includes first and
second secondary half sections spatially aligned
with the respective first and second primary half
sections,
the partition wall is a first partition wall, the seat-
ing groove is a first seating groove, the dis-
charge outlet is a first discharge outlet, the initial
discharge direction is a first initial discharge di-
rection, and the sound waves for collection are
first sound waves for collection that are included
in the first primary half section, and
the seating portion is a first seating portion and
the speaker unit is a first speaker unit that are
included in the first secondary half section;
and further comprising, in the second primary
half section, a second partition wall that sepa-
rates a second seating groove and a second dis-
charge outlet, and, in the second secondary half
section, seating in a second seating portion a
second speaker unit that generates and emits
in a second initial discharge direction second
sound waves for collection into the second seat-
ing groove of the spatially aligned second pri-
mary half section, and
the second partition wall formed to guide the
second collected sound waves through the sec-
ond secondary half section to the second dis-
charge outlet of the spatially aligned second pri-
mary half section, the second collected sound
waves propagating in a direction transverse to
the second initial discharge direction and away
from the second speaker unit, and subsequently
transmitted along a second curved path toward
the second discharge outlet, the second dis-
charge outlet expanding the collected sound
waves for discharge out of the enclosure from
the second speaker unit.

10. The method of claim 9, wherein each discharge out-
let discharges the collected sound waves from the
same one of the outer surfaces of the enclosure.

11. The method of claim 9, wherein each discharge out-
let discharges the collected sound waves from one
of first and second outer surfaces of the enclosure,
and wherein each speaker unit seated in a seating
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portion is accessible for installation in and removal
from the other one of the first and second outer sur-
faces of the enclosure.
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