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DESCRIPTION
TECHNICAL FIELD

[0001] The invention relates to acoustic technology, in particular to a tweeter and a method for 
realizing omnidirectional high pitch sound field.

DESCRIPTION OF RELATED ART

[0002] Along with the accumulation of social wealth and the accelerated pace of life, higher 
requirements for life quality have been put forward. And beautiful music is an indispensable 
part of it. As the source of music, audio equipment is widely used in our life, work, study and 
entertainment.

[0003] Traditional audio equipment often adopts multiple mono tracks and cooperate them 
with a plurality of reflectors like metope to realize even distribution of sound field in operating 
environment. However, the whole audio system is not only bulky but costly. To adapt to the 
accelerated life rhyme, it is more urgent to realize portability and versatility of the audio 
equipment, and higher requirements have been put forward for volume miniaturization and 
omnidirectional sound field ofthe audio equipment.

[0004] In order to realize omnidirectional high pitch sound field, the existing way is to realize a 
dome tweeter using a horn with a phase cone, but this solution is only adaptive for mono but 
cannot realize stereo; and the other way is that multi tweeter units make sound simultaneously, 
but this solution costs highly and cannot fully guarantee that stereo can surround 360° in a 
sound field.

[0005] Document US 5 870 484 A features a sound reproduction system in which both signals 
of a stereo pair of signals are radiated with a directional radiation pattern having a first order 
gradient characteristic over the frequency range where interaural time difference cues 
dominate localization in the human auditory system.

[0006] Document US 4 496 021 A discloses a radial high-frequency, high-efficiency 
orthospectral loudspeaker in which a horn-loaded, electro-acoustic driver is used and the horn 
configuration is radial and annular to give a 360 DEG lateral dispersion of the sound generated 
by the loudspeaker, the output being frequency and amplitude equalized over the desired high 
frequency band.

[0007] Document CN 201 550 266 U relates to an audio device and provides a multidirectional 
sounding system.
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[0008] Document CN 201435 812 Y refers to an omnibearing spiral sound track loudspeaker.

BRIEF SUMMARY OF THE INVENTION

[0009] In view of the above problems, the invention provides a tweeter according to claim 1 
and a method for realizing omnidirectional high pitch sound field according to claim 10 to solve 
or at least partially solve the above problems. Further embodiments are defined in the 
dependent claims. The technical solution of the embodiments of the present invention is 
realized as follows:
In one aspect, the embodiment of the invention provides a tweeter, comprising:

a first tweeter unit corresponding to a left sound track, a second tweeter unit corresponding to 
a right sound track, and a radiation structure formed by a plurality of horns;

in the radiation structure, the number of the horns of the left sound track is the same as the 
number of the horns of the right sound track,, and the horns of the left sound track and the 
horns of the right sound track are disposed at intervals ;

the first tweeter unit and the second tweeter unit are assembled on the radiation structure, 
respectively, a diaphragm of the first tweeter unit and a diaphragm of the second tweeter unit 
are disposed oppositely, each of the horns of the left sound track is provided with a first sound 
track opening only for the first tweeter unit, sound waves of the left sound track radiated by the 
first tweeter unit enter the horns of the left sound track along the first sound track openings; 
each of the horns of the right sound track is provided with a second sound track opening only 
for the second tweeter unit, sound waves of the right sound track radiated by the second 
tweeter unit enter the horns of the right sound track along the second sound track openings; 
wherein the radiation structure is formed integrally; and wherein the number of the horns of the 
left sound track is two or more, and correspondingly, the number of the horns of the right 
sound track is also two or more.

[0010] Preferably, the plurality of horns are disposed evenly on a whole plane.

[0011] Preferably, the tweeter also comprises: a first sealing foam matching the first tweeter 
unit, a second sealing foam matching the second tweeter unit, wherein the first sealing foam 
can surround the first tweeter unit without contacting the diaphragm of the first tweeter unit, 
and the second sealing foam can surround the second tweeter unit without contacting the 
diaphragm of the second tweeter unit;
the first tweeter unit and the second tweeter unit are assembled on the radiation structure via 
the first sealing foam and the second sealing foam, respectively.

[0012] Preferably, the tweeter also comprises: a first phase cone and a second phase cone; 
the first phase cone is fixed by a support frame symmetrically disposed on the horns of the left 
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sound track and located in front of the diaphragm of the first tweeter unit; and the second 
phase cone is fixed by a support frame symmetrically disposed on the horns of the right sound 
track and located in front of the diaphragm of the second tweeter unit.

[0013] Based on the above solution, a central axis of the first tweeter unit coincides with a 
central axis of the second tweeter unit, or a central axis of the first tweeter unit does not 
coincide with a central axis ofthe second tweeter unit.

[0014] In the above technical solution, when the central axis of the first tweeter unit coincides 
with the central axis of the second tweeter unit, the horns of the left sound track and the horns 
ofthe right sound track are symmetrical in position.

[0015] In the above technical solution, when the central axis of the first tweeter unit does not 
coincide with the central axis of the second tweeter unit, the horns of the left sound track and 
the horns ofthe right sound track are not symmetrical in position.

[0016] In the above technical solution, when the central axis of the first tweeter unit does not 
coincide with the central axis of the second tweeter unit, the first tweeter unit partially overlaps 
the second tweeter unit in the axial direction.

[0017] The tweeter provided in the embodiments of the invention has advantages of simple 
structure, small volume and low cost. By disposing the horns of the left sound track and the 
horns of the right sound track at intervals, the tweeter has stereo effect. In the preferred 
solution, by disposing all ofthe horns evenly on a whole plane, the sound wave emitted by the 
horns can cover horizontal 360°, effectively solving the problem in the acoustic structure ofthe 
prior art that 360°surround stereo cannot be realized under the general request of 
miniaturization and low cost.

[0018] On the other aspect, the embodiments of the invention provide a method for realizing 
omnidirectional high pitch sound field, comprising:

providing a first tweeter unit corresponding to a left sound track and a second tweeter unit 
corresponding to a right sound track;

providing a radiation structure formed by a plurality of horns, wherein the plurality of horns are 
disposed evenly on a whole plane, and in the radiation structure, the number of the horns of 
the left sound track is the same as the number of the horns of the right sound track, and the 
horns of the left sound track and the horns of the right sound track are disposed at intervals;

assembling the first tweeter unit and the second tweeter unit on the radiation structure, 
respectively.

disposing a diaphragm of the first tweeter unit and a diaphragm of the second tweeter unit 
oppositely; providing each of the horns of the left sound track with a first sound track opening 
only for the first tweeter unit such that sound waves of the left sound track radiated by the first 



DK/EP 3046337 T3

tweeter unit enter the horns of the left sound track along the first sound track openings; 
providing each of the horns of the right sound track with a second sound track opening only for 
the second tweeter unit such that sound waves of the right sound track radiated by the second 
tweeter unit enter the horns of the right sound track along the second sound track openings.

[0019] Preferably, disposing the plurality of horns evenly on a whole plane, wherein the 
number of the horns of the left sound track is two or more, and correspondingly, the number of 
the horns of the right sound track is also two or more.

[0020] Preferably, providing a first sealing foam matching the first tweeter unit, and a second 
sealing foam matching the second tweeter unit, wherein the first sealing foam can surround the 
first tweeter unit without contacting the diaphragm of the first tweeter unit, and the second 
sealing foam can surround the second tweeter unit without contacting the diaphragm of the 
second tweeter unit.

[0021] Assembling the first tweeter unit and the second tweeter unit on the radiation structure 
respectively comprises:
assembling the first tweeter unit and the second tweeter unit on the radiation structure via the 
first sealing foam and the second sealing foam respectively.

[0022] Preferably, the above method further comprises:
disposing a first phase cone and a second phase cone, wherein the first phase cone is fixed by 
a support frame symmetrically disposed on the horns of the left sound track and located in 
front of the diaphragm of the first tweeter unit; and the second phase cone is fixed by a support 
frame symmetrically disposed on the horns of the right sound track and located in front of the 
diaphragm of the second tweeter unit.

[0023] In the above solution, the central axis of the first tweeter unit coincides with the central 
axis of the second tweeter unit, or the central axis of the first tweeter unit does not coincide 
with the central axis of the second tweeter unit.

[0024] Preferably, when the central axis of the first tweeter unit coincides with the central axis 
of the second tweeter unit, dispose the horns of the left sound track and the horns of the right 
sound track to be symmetrical in position.

[0025] Or preferably, when the central axis of the first tweeter unit does not coincide with the 
central axis of the second tweeter unit, dispose the horns of the left sound track and the horns 
of the right sound track to be not symmetrical in position, or dispose the first tweeter unit to 
partially overlap the second tweeter unit in the axial direction.

[0026] With the method for realizing omnidirectional high pitch sound field provided by the 
embodiments of the present invention, by disposing the horns of the left sound track and the 
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horns of the right sound track at intervals, stereo effect is realized; and by disposing all of the 
horns evenly in a whole plane, the sound wave emitted by the horns can cover horizontal 360°, 
effectively solving the problem in the acoustic structure of the prior art that 360°surround 
stereo cannot be realized under the general request of miniaturization and low cost.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0027] The drawings are provided for further understanding of the invention, and constitute a 
part of the description for explaining the present invention with the embodiments of the 
invention, but do not constitute limitation to the invention. In the drawings:

Fig. 1 is an explosive view of the assembly structure of a tweeter provided by an embodiment 
of the present invention;

Fig. 2 is a perspective view of the assembly after the components in Fig. 1 have been 
assembled;

Fig. 3 is a section view of the assembly after the components in Fig. 1 have been assembled;

Fig. 4 is a plan view of symmetrical horns in another way according to an embodiment of the 
invention;

Fig. 5 is a schematic diagram of sound field simulation of a tweeter according to an 
embodiment of the invention;

Fig. 6 is an explosive view of the assembly structure of a tweeter provided by another 
embodiment of the present invention;

Fig. 7 is a section view of the assembly after the components in Fig. 6 have been assembled;

Fig. 8 is a plan view of the radiation structure with the components in Fig. 6 assembled and the 
upper structure removed;

Fig. 9 is a perspective view of the assembly after the components in Fig. 6 have been 
assembled;

Fig. 10 is a flow chart of a method for realizing omnidirectional high pitch sound field provided 
by an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0028] To make the objectives, technical solutions and advantages of the present invention 
clearer, embodiments of the present invention will be described in detail hereinbelow with
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reference to the attached drawings.

[0029] As shown in Figs. 1-5 all together, the tweeter provided in an embodiment of the 
present invention comprises: a first tweeter unit 11 corresponding to the left sound track, a 
second tweeter unit 12 corresponding to the right sound track, a radiation structure 13 formed 
by a plurality of horns (horns 141, horns 142), wherein the radiation structure 13 is formed 
integrally. In a deformed mode, the first tweeter unit 11 may also be used in the right sound 
track and the second tweeter unit 12 may also be used in the left sound track.

[0030] Referring to Fig. 2, it shows a perspective view of the assembly after the components in 
Fig. 1 have been assembled. In the radiation structure 13, the number of the horns of the left 
sound track is the same as the number of the horns of the right sound track, and the horns 141 
of the left sound track and the horns 142 of the right sound track are disposed at intervals via 
partition walls, that is, the horns 141 of the left sound track are disposed adjacent the horns 
142 of the right sound track, and the thickness of the partition walls between the horns can be 
adjusted according to actual needs.

[0031] Referring to Fig.3, it is a section view of the assembly after the components in Fig. 1 
have been assembled. The first tweeter unit 11 and the second tweeter unit 12 are assembled 
on the radiation structure 13 respectively, a diaphragm 181 of the first tweeter unit 11 and a 
diaphragm 182 of the second tweeter unit 12 are disposed oppositely, each of the horns 141 of 
the left sound track is provided with a first sound track opening 171 only for the first tweeter 
unit 11, sound waves of the left sound track radiated by the first tweeter unit 11 enter the horns 
141 of the left sound track along the first sound track openings 171, and finally spread from 
ventilation holes of the horns 141 to the space along the horns 141 of the left sound track; 
each of the horns 142 of the right sound track is provided with a second sound track opening 
172 only for the second tweeter unit 12, sound waves of the right sound track radiated by the 
second tweeter unit 12 enter the horns 142 of the right sound track along the second sound 
track openings 172, and finally spread from ventilation holes of the horns 142 to the space 
along the horns 142 of the right sound track.

[0032] It should be noted that the two tweeter units (11, 12) and the radiation structure 13 are 
usually made from a material with great hardness. If they are assembled directly, there would 
be gaps, and the sound emitted from the two tweeter units may enter the radiation structure 13 
through the gaps, thereby affecting the sound quality. In the present technical solution, a 
structure of sealing foam made from a flexible material is used for sealing the gaps generated 
by directly assembling the two tweeter units and the radiation structure, which not only realizes 
non-rigid connection by the foams but also guarantees the sound quality of the audio 
equipment.

[0033] Specifically, referring to Fig. 1, the first tweeter unit 11 and the second tweeter unit 12 
are assembled on the radiation structure 13 via the first sealing foam 151 and the second 
sealing foam 152, respectively; the first sealing foam 151 matches the first tweeter unit 11, the 
second sealing foam 152 matches the second tweeter unit 12, the first sealing foam 151 can 
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surround the first tweeter unit 11, namely, the sealing foam needs to match the tweeter unit in 
shape and size, the first sealing foam 151 does not contact the diaphragm 181 of the first 
tweeter unit 11, the second sealing foam 152 can surround the second tweeter unit 12 without 
contacting the diaphragm 182 of the second tweeter unit 12, thereby ensuring that the foam 
will not affect the vibration of the diaphragm.

[0034] Further, in the above embodiment, a tweeter unit having a phase cone is preferably 
selected. As shown in Fig. 3, the tweeter further comprises a first phase cone 161 provided for 
the first tweeter unit 11 and a second phase cone 162 provided for the second tweeter unit 12, 
wherein the first phase cone 161 is fixed by a support frame symmetrically disposed on the 
horns 141 of the left sound track and located in front of the diaphragm 181 of the first tweeter 
unit 11; and the second phase cone 162 is fixed by a support frame symmetrically disposed on 
the horns 142 of the right sound track and located in front of the diaphragm 182 of the second 
tweeter unit 12. The structure of phase cones helps sound diverge more evenly to the horns of 
both left and right sound tracks. Symmetrical disposition of support frames on the 
corresponding horns for each ofthe phase corns helps the sound diverge more evenly.

[0035] For example, Fig. 3 shows positive radiation of the high pitch sound wave. The sound 
waves of the left sound track radiated by the first tweeter unit 11 reflets as meeting the first 
phase cone 161, and enter the horns 141 of the left sound track along the first sound track 
openings 171. The sound waves of the right sound track radiated by the second tweeter unit 
12 reflects as meeting the second phase cone 162, and enter the horns 142 ofthe right sound 
track along the second sound track openings 172.

[0036] It should be noted that the size and shape of the first phase cone 161 and the second 
phase cone 162 can be adjusted according to actual needs.

[0037] In one preferred embodiment, the plurality of horns (141,142) are disposed evenly on a 
whole plane, wherein the number of the horns 141 of the left sound track is two or more, and 
correspondingly, the number of the horns 142 of the right sound track is also two or more. The 
more the horns are, the better the effect of omnidirectional sound field would realize. Referring 
to Fig.5, it is a schematic diagram of sound field simulation of a tweeter according to an 
embodiment of the invention, wherein each closed curve represents spatial points under the 
same sound pressure, projecting points of the sound pressure curve correspond to the center 
of the ventilation holes of the horns, and recessed points correspond to the partition walls. As 
can be seen, the more the horns are and the more even the disposition is, the smaller the 
positional difference between the projecting points and the recessed points would be, and the 
closer to a round shape the sound pressure curve would be, i.e., the closer to an even sound 
field covering an horizontal angle of 360°. Preferably, the number of the horns of the left and 
right sound tracks in this embodiment are six or eight, respectively.

[0038] It should be noted that the shape and size of the horns and the partition walls in this 
technical solution can both be correspondingly adjusted according to the actual needs as long 
as the sound waves emitted from the ventilation holes of the horns can cover a horizontal 



DK/EP 3046337 T3

angle of 360°. For example, the partition walls of the horns in Fig. 2 partition the horns of the 
left sound track and the horns of the right sound track into six horns with symmetrical shape 
and straight line-shaped sidewalls. Fig. 4 is a plan view of symmetrical horns in another way 
according to an embodiment of the invention. Referring to Fig. 4, the visible partition walls in 
Fig. 4 partition the horns of the left sound track and the horns of the right sound track into six 
horns with symmetrical shape and arc-shaped sidewalls, which are different from the horns 
with straight line-shaped sidewalls of Fig. 2.

[0039] In the above embodiment, a central axis of the first tweeter unit 11 coincides with a 
central axis of the second tweeter unit 12, see the scenes shown in Figs. 1-4. Namely, the 
horizontal projection of the first tweeter unit 11 and that of the second tweeter unit 12 overlap 
each other. In this case, the horns 141 of the left sound track are symmetrical in position with 
the horns 142 of the right sound track. The central axis of the first tweeter unit 11, the central 
axis of the second tweeter unit 12, and the central axis of the radiation structure 13 coincide 
with one another.

[0040] However, the technical solution of the present invention comprises but not is limited to 
that the central axis of the first tweeter unit 11 coincides with the central axis of the second 
tweeter unit 12. In another embodiment, the central axis of the first tweeter unit 11 may not 
coincide with the central axis of the second tweeter unit 12. Please see the embodiment 
commonly shown in Figs. 6-9 for detail.

[0041] It should be noted that no matter the horns 141 of the left sound track are symmetrical 
in position with the horns 142 of the right sound track or not, the two tweeter units can both be 
disposed within the radiation structure 13, or, at least part of the tweeter units is disposed 
within the radiation structure 13. Besides, this embodiment does not constrain that the central 
axis of the tweeter unit must be a vertical axis. The tweeter units may be tilt disposed relative 
to horizontal direction according to the change of the shape of the radiation structure.

[0042] The tweeter of this embodiment, merely by effectively combining two tweeter units 
provided for the left and right sound tracks with a radiation structure constituted by the horns of 
the left and right sound tracks disposed at intervals, has advantages of simple structure, small 
volume, and low cost, and can realize stereo effect; and by disposing all of the horns evenly on 
a whole plane, the stereo sound wave emitted from the horns can cover horizontal 360°.

[0043] As commonly shown in Figs. 6-9, another embodiment of the invention provides a 
tweeter, wherein the central axis of the first tweeter unit 21 does not coincide with the central 
axis of the second tweeter unit 22. In this case, the horns 241 of the left sound track are not 
symmetrical in position with the horns 242 of the right sound track, namely, the horizontal 
projection of the first tweeter unit 21 does not overlap that of the second tweeter unit 22, and 
the central axis of the first tweeter unit 21, the central axis of the second tweeter unit 22, and 
the central axis of the radiation structure 23 do not coincide with one another.

[0044] Fig. 7 is a section view of the assembly after the components in Fig. 6 have been 
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assembled. The radiation structure 23 constituted by a plurality of horns is formed by detached 
components, comprising an upper structure 231, a lower structure 232 and an intermediate 
structure 230.

[0045] As shown in Fig. 6 and Fig. 7, the first tweeter unit 21 and the second tweeter unit 22 
are assembled on the radiation structure 23 via a first sealing foam 251 and a second sealing 
foam 252, respectively, a third sealing foam 253 seals the gaps generated by directly 
assembling the upper structure 231 and the intermediate structure 230 of the radiation 
structure 23, and a fourth sealing foam 254 seals the gaps generated by directly assembling 
the lower structure 232 and the intermediate structure 230 of the radiation structure 23, to 
ensure that all of the sound waves of the left sound track of the first tweeter unit 21 enter the 
horns 241 of the left sound track along the first sound track openings 271, and all of the sound 
waves of the right sound track of the second tweeter unit 22 enter the horns 242 of the right 
sound track along the second sound track openings 272. Referring to Fig. 9, it shows a 
perspective view of the assembly after the components in Fig. 6 have been assembled.

[0046] It should be noted that when the central axis of the first tweeter unit 21 does not 
coincide with the central axis of the second tweeter unit 22, the horns 241 of the left sound 
track and the horns of the right sound track are not symmetrical in position. Referring to Fig. 8, 
it shows a plan view of the radiation structure with the components in Fig. 6 assembled and the 
upper structure removed. The horizontal projection of the first tweeter unit 21 and that of the 
second tweeter unit 22 stagger.

[0047] Referring to Fig. 7, the first tweeter unit 21 partially overlaps the second tweeter unit 22 
in the axial direction. Namely, in the direction vertical to the axial direction, the first tweeter unit 
21 and the second tweeter unit 22 have an overlapping portion. Preferably, the total thickness 
of the radiation structure 23 is less than the sum of the thickness of the first tweeter unit 21 and 
the thickness of the second tweeter unit 22, thereby ensuring that omnidirectional sound field 
can be realized with an audio equipment of smaller volume.

[0048] In the radiation structure 23, the number of the horns of the left sound track is the same 
as the number of the horns of the right sound track, the horns 241 of the left sound track and 
the horns 242 of the right sound track are disposed at intervals, and the thicknesses of the 
partition walls between the horns can be adjusted according to actual needs.

[0049] In an preferred embodiment, as shown in Fig. 8, the horns 241 of the left sound track 
and the horns 242 of the right sound track are staggered in horizontal direction, the horns 241 
of the left sound track are turned 180°in horizontal direction and then 180°in vertical direction, 
and finally are consistent in position with the horns 242 of the right sound track.

[0050] According to the tweeter provided by this embodiment, the central axis of the first 
tweeter unit does not coincide with the central axis of the second tweeter unit. By staggering 
the first tweeter unit from the second tweeter unit in vertical direction, the total thickness of the 
radiation structure is smaller than the sum of the thickness of the first tweeter unit and the
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thickness of the second tweeter unit, causing the structure of the whole tweeter more compact.

[0051] Fig. 10 is a flow chart of a method for realizing omnidirectional high pitch sound field 
provided by an embodiment of the present invention, the method comprising:

5101, providing a first tweeter unit corresponding to the left sound track and a second tweeter 
unit corresponding to the right sound track;

5102, providing a radiation structure formed by a plurality of horns, wherein the number of the 
horns of the left sound track is the same as the number of the horns of the right sound track in 
the radiation structure, and the horns of the left sound track and the horns of the right sound 
track are disposed at intervals;

5103, assembling the first tweeter unit and the second tweeter unit respectively on the 
radiation structure;

5104, disposing a diaphragm of the first tweeter unit and a diaphragm of the second tweeter 
unit oppositely; providing each of the horns of the left sound track with a first sound track 
opening only for the first tweeter unit such that sound waves of the left sound track radiated by 
the first tweeter unit enter the horns of the left sound track along the first sound track openings; 
providing each of the horns of the right sound track with a second sound track opening only for 
the second tweeter unit such that sound waves of the right sound track radiated by the second 
tweeter unit enter the horns of the right sound track along the second sound track openings.

[0052] In a preferred embodiment, it further provides a first sealing foam matching the first 
tweeter unit, and provides a second sealing foam matching the second tweeter unit, wherein 
the first sealing foam can surround the first tweeter unit without contacting the diaphragm of 
the first tweeter unit, and the second sealing foam can surround the second tweeter unit 
without contacting the diaphragm of the second tweeter unit.

[0053] Assemble the first tweeter unit and the second tweeter unit on the radiation structure 
via the first sealing foam and the second sealing foam, respectively.

[0054] In another preferred embodiment, it further provides a first phase cone and a second 
phase cone, wherein the first phase cone is fixed by a support frame symmetrically disposed 
on the horns of the left sound track and located in front of the diaphragm of the first tweeter 
unit; and the second phase cone is fixed by a support frame symmetrically disposed on the 
horns of the right sound track and located in front of the diaphragm of the second tweeter unit. 
The structure of phase cones helps sound spread more evenly to the horns of both left and 
right sound tracks. Symmetrical disposition of support frames on the corresponding horns for 
each of the phase corns helps the sound spread more evenly.

[0055] In a preferred solution, dispose the plurality of horns evenly on a whole plane, wherein 
the number of the horns of the left sound track is two or more, and correspondingly, the 
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number of the horns of the right sound track is also two or more. Apparently, the more the 
horns are, the better the effect of omnidirectional sound field would be. Preferably, the number 
of the horns of the left and right sound tracks in this embodiment are six or eight, respectively. 
By disposing all of the horns evenly on a whole plane, the stereo sound wave emitted from the 
horns can cover horizontal 360°

[0056] It should be noted that in the above solution, the central axis of the first tweeter unit 
may coincide with the central axis of the second tweeter unit, or, the central axis of the first 
tweeter unit may not coincide with the central axis of the second tweeter unit.

[0057] When the central axis of the first tweeter unit coincides with the central axis of the 
second tweeter unit, it is preferably disposed that the horns of the left sound track and the 
horns of the right sound track are symmetrical in position.

[0058] When the central axis of the first tweeter unit does not coincide with the central axis of 
the second tweeter unit, it may be disposed that the horns of the left sound track and the horns 
of the right sound track are not symmetrical in position; preferably, the horns of the left sound 
track are turned 180° in horizontal direction and then 180° in vertical direction, and finally are 
consistent in position with the horns of the right sound track.

[0059] When the central axis of the first tweeter unit does not coincide with the central axis of 
the second tweeter unit, it may also be disposed that the first tweeter unit partially overlaps the 
second tweeter unit in the axial direction. Preferably, the total thickness of the radiation 
structure is less than the sum of the thickness of the first tweeter unit and the thickness of the 
second tweeter unit, thereby ensuring that omnidirectional sound field can be realized with an 
audio equipment of smaller volume.

[0060] The specific implementation of steps of the method in the embodiment of the present 
invention can be referred to the specific contents of the embodiment of the tweeter of the 
present invention, and it will not be repeated herein.

[0061] To sum up, the embodiments of the present invention provide a tweeter and a method 
for realizing omnidirectional high pitch sound field. The tweeter comprises a first tweeter unit 
corresponding to the left sound track, a second tweeter unit corresponding to the right sound 
track, a radiation structure formed by a plurality of horns, and it has advantages of simple 
structure, small volume and low cost. By disposing the horns of the left sound track and the 
horns or the right sound track at intervals, the tweeter has stereo effect. By disposing all of the 
horns evenly on a whole plane, the sound wave emitted by the horns can cover horizontal 
360°. Therefore, it effectively solves the problem that the acoustic structure in the prior art 
cannot realize 360° surround stereo under the general request of miniaturization and low cost.

[0062] What is described above is only better embodiments of the present invention and is not 
intended to limit the scope of the present invention. Accordingly, any modifications, equivalents 
and improvements within the principles of the present invention are included in the protection
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scope ofthe present invention, as defined in the appendent claims.
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Patentkrav

1. Højtonehøjttaler, omfattende: en første højtoneenhed (11,21) svarende til et 

venstre lydspor, en anden højtoneenhed (12,22) svarende til et højre lydspor, 

og en strålingsstruktur (13,23) dannet af en flerhed af horn (141,142,241,242); 

hvor antallet af hornene af det venstre lydspor er det samme som antallet af 

hornene af det højre lydspor i strålingsstrukturen (13,23), og hornene

(141.241) af det venstre lydspor og hornene (142,242) af det højre lydspor er 

anbragt med intervaller; og

hvor henholdsvis den første højtoneenhed (11,21) og den anden højtoneen­

hed (12,22) er monterede på strålingsstrukturen (13,23), en membran (181) af 

den første højtoneenhed (11,21) og en membran (182) af den anden højtone­

enhed (12,22) er anbragt over for hinanden, ethvert af hornene (141,241) af 

det venstre lydspor er forsynet med en første lydsporsåbning (171,271) kun 

for den første højtoneenhed (11,21), lydbølger fra det venstre lydspor, der ud­

stråles af den første højtoneenhed (11,21), kommer ind i hornene (141,241) af 

det venstre lydspor langs de første lydsporsåbninger (171,271); ethvert af hor­

nene (142,242) af det højre lydspor er forsynet med en anden lydsporsåbning 

(172,272) kun for den anden højtoneenhed (12,22), lydbølger af det højre lyd­

spor, som udstråles af den anden højtoneenhed (12,22) kommerind i hornene

(142.242) af det højre lydspor langs de andre lydsporsåbninger (172,272);

hvor strålingsstrukturen (13, 23) er udformet i ét stykke; og

hvor antallet af hornene (141,241) af det venstre lydspor er to eller flere, og 

tilsvarende er antallet af hornene (142,242) af det højre lydspor også to eller 

flere.

2. Højtonehøjttaler ifølge krav 1, hvor

flerheden af horn (141,142,241,242) er anbragt regelmæssigt på et samlet 

plan.

3. Højtonehøjttaler ifølge krav 1, hvor højtonehøjttaleren yderligere omfatter: 

et første forseglingsskum (151,251), der passer til den første højtoneenhed
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(11.21) , og et andet forseglingsskum (152,252), der passer til den anden høj- 

toneenhed (12,22), hvor det første forseglingsskum (151,251) kan omgive den 

første højtoneenhed (11,21) uden at komme i kontakt med membranen (181) 

af den første højtoneenhed (11,21), og det andet forseglingsskum (152,252) 

kan omgive den anden højtoneenhed (12,22) uden at komme i kontakt med 

membranen (182) af den anden højtoneenhed (12,22); og

den første højtoneenhed (11,21) og den anden højtoneenhed (12,22) er mon­

terede på strålingsstrukturen (13,23) via henholdsvis det første forseglings­

skum (151,251) og det andet forseglingsskum (152,252).

4. Højtonehøjttaler ifølge krav 1, hvor højtonehøjttaleren yderligere omfatter: 

en første fasekonus (161) og en anden fasekonus (162); hvor den første fase­

konus (161) er fastgjort med en bæreramme, som er symmetrisk anbragt på 

hornene (141,142) af det venstre lydspor og anbragt foran membranen (181) 

af den første højtoneenhed (11,21); og den anden fasekonus (162) er fastgjort 

med en bæreramme, som er symmetrisk anbragt på hornene (142,242) af det 

højre lydspor og anbragt foran membranen (182) af den anden højtoneenhed

(12.22) .

5. Højtonehøjttaler ifølge krav 1, hvor en midterakse af den første højtoneen­

hed (11) falder sammen med en midterakse af den anden højtoneenhed (12), 

eller en midterakse af den første højtoneenhed (21) ikke falder sammen med 

en midterakse af den anden højtoneenhed (12).

6. Højtonehøjttaler ifølge krav 5, hvor når midteraksen af den første højtone­

enhed (11) falder sammen med midteraksen af den anden højtoneenhed (12), 

er hornene (141) af det venstre lydspor og hornene (142) af det højre lydspor 

i en symmetrisk position.

7. Højtonehøjttaler ifølge krav 5, hvor når midteraksen af den første højtone­

enhed (21) ikke falder sammen med midteraksen af den anden højtoneenhed 

(22), er hornene (241) af det venstre lydspor og hornene (242) af det højre
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lydspor ikke i en symmetrisk position.

8. Højtonehøjttaler ifølge krav 7, hvor når hornene (241) af det venstre lydspor 

og hornene (242) af det højre lydspor ikke er i symmetrisk position, er hornene

(241) af det venstre lydspor drejet 180° i horisontal retning og derefter 180° i 

vertikal retning, og endelig er de i sammenfaldende position med hornene

(242) af det højre lydspor.

9. Højtonehøjttaler ifølge krav 5, hvor når midteraksen af den første højtone- 

enhed (21) ikke falder sammen med midteraksen af den anden højtoneenhed 

(22), overlapper den første højtoneenhed (21) delvis den anden højtoneenhed 

(22) i aksialretningen.

10. Fremgangsmåde til at realisere et omnidirektionalt højfrekvenslydfelt, om­

fattende,

tilvejebringelse af en første højtoneenhed svarende til et venstre lydspor og en 

anden højtoneenhed svarende til et højre lydspor;

tilvejebringelse af en strålingsstruktur, der dannes af en flerhed af horn, hvor 

antallet af hornene af det venstre lydspor er det samme som antallet af hor­

nene af det højre lydspor i strålingsstrukturen, og hornene af det venstre lyd­

spor og hornene af det højre lydspor er anbragt med intervaller;

montering af henholdsvis den første højtoneenhed og den anden højtoneen­

hed på strålingsstrukturen; og

anbringelse af en membran af den første højtoneenhed og en membran af den 

anden højtoneenhed over for hinanden; forsyning af ethvert af hornene af det 

venstre lydspor med en første lydsporsåbning kun for den første højtoneen­

hed, således at lydbølger fra det venstre lydspor, der udstråles af den første 

højtoneenhed, kommer ind i hornene af det venstre lydspor langs de første 

lydsporsåbninger; forsyning af ethvert af hornene af det højre lydspor med en 

anden lydsporsåbning kun for den anden højtoneenhed, således at lydbølger 

af det højre lydspor, som udstråles af den anden højtoneenhed kommer ind i 

hornene af det højre lydspor langs de andre lydsporsåbninger;
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hvor strålingsstrukturen er udformet i ét stykke; og

hvor antallet af hornene af det venstre lydspor er to eller flere, og tilsvarende 

er antallet af hornene af det højre lydspor også to eller flere.

11. Fremgangsmåde ifølge krav 10, hvor fremgangsmåden yderligere omfat­

ter:

anbringelse af flerheden af horn regelmæssigt på et samlet plan.

12. Fremgangsmåde ifølge krav 10, hvor fremgangsmåden yderligere omfat­

ter:

anbringelse af et første forseglingsskum, som passer til den første højtoneen- 

hed, og anbringelse af et andet forseglingsskum, som passer til den anden 

højtoneenhed, hvor det første forseglingsskum kan omgive den første højto- 

neenhed uden at komme i kontakt med membranen af den første højtoneen­

hed, og det andet forseglingsskum kan omgive den anden højtoneenhed uden 

at komme i kontakt med membranen af den anden højtoneenhed;

hvor monteringen af henholdsvis den første højtoneenhed og den anden høj­

toneenhed på strålingsstrukturen omfatter:

hvor monteringen af den første højtoneenhed og den anden højtoneenhed på 

strålingsstrukturen via henholdsvis det første forseglingsskum og det andet 

forseglingsskum.

13. Fremgangsmåde ifølge krav 10, hvor fremgangsmåden yderligere omfat­

ter:

anbringelse af en første fasekonus og en anden fasekonus, hvor den første 

fasekonus er fastgjort med en bæreramme, som er symmetrisk anbragt på 

hornene af det venstre lydspor og anbragt foran membranen af den første høj­

toneenhed; og den anden fasekonus er fastgjort med en bæreramme, som er 

symmetrisk anbragt på hornene af det højre lydspor og anbragt foran mem­

branen af den anden højtoneenhed.
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14. Fremgangsmåde ifølge krav 10, hvor en midterakse af den første højtone- 

enhed falder sammen med en midterakse af den anden højtoneenhed, eller 

en midterakse af den første højtoneenhed ikke falder sammen med en midter­

akse af den anden højtoneenhed.

5

15. Fremgangsmåde ifølge krav 14, hvor fremgangsmåden yderligere omfat­

ter:

når midteraksen af den første højtoneenhed falder sammen med midteraksen 

af den anden højtoneenhed, er hornene af det venstre lydspor og hornene af 

10 det højre lydspor i en symmetrisk position; og

når midteraksen af den første højtoneenhed ikke falder sammen med midter­

aksen af den anden højtoneenhed, anbringelse af hornene af det venstre lyd­

spor og hornene af det højre lydspor, så de ikke i en symmetrisk position, eller 

anbringelse af den første højtoneenhed, så den delvis overlapper den anden 

15 højtoneenhed i aksialretningen.
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