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(54) AN EARPHONE WITH A VENT

(57) An earphone (1) comprising housing (2), a
speaker (3), a speaker protrusion (4) extending along a
protrusion axis (Z) and comprising an inner protrusion
surface (12) and an outer protrusion surface (6), a resil-
ient eargel (5) comprising an inner eargel surface (10)
and an outer eargel surface (13). The eargel (5) is de-
tachably attached to the speaker protrusion (4), such that
the outer protrusion surface (6) abuts an abutment part
(17) of the inner eargel surface (10) in an abutment zone
(27) extending along the protrusion axis (Z). The eargel
(5) is adapted to be inserted into the outer ear of a user,
such that it abuts the ear canal of a user, whereby a cavity

(7) is provided between at least the speaker (3), the inner
protrusion surface (12), the inner eargel surface (10) and
the ear canal. The earphone (1) is provided with a vent
channel (9) coupling the cavity (7) and the ambient,
wherein the vent channel (9) comprises a groove (8) in
the outer protrusion surface (6) or the inner eargel surface
(10). The vent channel (9) is provided between a groove
(8) in the outer protrusion surface (6) and the inner eargel
surface (10) or between a groove (8) in the inner eargel
surface (10) and the outer protrusion surface (6). The
groove (8) comprises a first groove part (14), that extends
in a plane orthogonal to the protrusion axis (Z).
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Description

Technical Field

[0001] The invention relates to an earphone comprising housing, a speaker, a speaker protrusion extending along a
protrusion axis and comprising an inner protrusion surface and an outer protrusion surface, a resilient eargel comprising
an inner eargel surface and an outer eargel surface, whereby the eargel is detachably attached to the speaker protrusion,
such that the outer protrusion surface abuts a part of the inner eargel surface in an abutment zone, the eargel being
adapted to be inserted into the outer ear of a user, such that the outer eargel surface abuts the ear canal of a user,
whereby a cavity is provided between the speaker, the inner protrusion surface, the inner eargel surface and the ear
canal, and wherein the earphone is provided with a leakage hole/vent coupling the cavity and the ambient, wherein the
vent comprises a groove in the outer protrusion surface or the inner eargel surface, whereby a vent channel is provided
between the groove and the inner eargel surface or the outer protrusion surface.

Background Art

[0002] An earphone of type mentioned above can be used for listening to audio, such as music. If it is embodied as
a headset or being a part of a headset, it can be used two-way communication. It can be corded and plugged into a
smartphone or computer, or it can be wireless and be provided with a transceiver, such as a Bluetooth transceiver. An
earphone of this type can fit sealing in the in the entrance of the ear canal, which can give some advantage but also
some disadvantages. An advantage is that ambient noise can blocked out ensuring that the user better can hear the
audio generated by the speaker in noisy conditions. Another advantage is, that less energy is needed to provide high
quality sound especially at lower frequencies. A disadvantage is, that a high air pressure may occur in the ear canal,
when the eargel is inserted, which may cause discomfort for the user and/or damage the speaker membrane and/or
decrease the sound quality. Therefore, it is desired to provide a controlled vent which provides pressure equalising
without eliminating the positive acoustic properties provided by a sealed/closed fitting.
[0003] US 7,784,583 discloses an earphone type of type above with a vent provided as a thin channel extending in
the eargel between the cavity and ambient. US 9,237,39 discloses an earphone of the type above, where a groove is
provided in the inner surface of the eargel, whereby a vent channel is provided between the eargel and the outer protrusion
surface. Also, US 8,189,846 BB discloses an earphone, wherein a vent channel is provided on the inner side of the eargel.

Disclosure of Invention

[0004] The earphone according to the preliminary part is characterised in that the groove comprises a first groove
part, that extends in a plane orthogonal to the protrusion axis. Such a channel is easy to provide during manufacturing
of the speaker protrusion or the eargel, and because a first groove part extends in a plane orthogonal to the protrusion
axis, a certain length of the channel can be obtained without making the speaker protrusion unnecessary long.
[0005] According to an embodiment, the first groove part has a length of at least 5 mm, 10 mm, 12 mm, 16 mm or 20 mm.
[0006] According to an embodiment, the first groove part extends in the outer protrusion surface and at least along a
fourth, a third or half of periphery of the outer protrusion surface.
[0007] According to an embodiment, the first groove part communicates with a through-going bore connecting the
inner protrusion surface and the outer protrusion surface.
[0008] According to an embodiment, a second groove part extends in the outer protrusion surface from the first groove
part along the protrusion axis beyond the abutment zone.
[0009] According to an embodiment, cross-section of the vent channel is less than 2 mm2, 1 mm2, 0,8 mm2 or 0,5 mm2.
[0010] According to an embodiment, the first groove part is provided in the inner eargel surface.
[0011] According to an embodiment, the abutment zone extends along the full length of the speaker protrusion.
[0012] According to an embodiment, the second groove part extends into the outer side of the housing.
[0013] According to an embodiment, the speaker protrusion has an oval cross-section.
[0014] According to an embodiment, the vent channel is dimensioned to provide a cut-off frequency of approximately
20 Hz.
[0015] According to an embodiment, a feedback active noise cancelling microphone is provided in the earphone
housing.
[0016] The invention also relates to headset comprising an earphone described above and at least one voice micro-
phone for picking up voice of a user of the headset.
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Brief Description of the Drawings

[0017] The invention is explained in detail below with reference to the drawing illustrating a preferred embodiment of
the invention and in which

Fig. 1 is a perspective view of an earphone with a speaker protrusion and an eargel according to a first embodiment
of the invention,
Fig. 2 is another perspective of the earphone,
Fig.3 is a top view of the earphone,
Fig. 4 is a perspective view of the headset with the eargel removed,
Fig. 5 is a perspective view of the area with the speaker protrusion,
Fig. 6 is the area of fig. 5 shown from another angle,
Fig. 7 is a cross-sectional view through the speaker protrusion and the eargel,
Fig. 8 is a cross-sectional view through the eargel, and
Fig. 9 is a cross-sectional view through a second embodiment.
Fig. 10 is another cross-sectional view through the second embodiment.

Modes for Carrying out the Invention

[0018] Figs. 1 and 2 are perspective views of an earphone 1 with a speaker protrusion and an eargel 5 according to
a first embodiment of the invention. The earphone 1 is embodied as a wireless headset for two-way communication.
The headset 1 comprises a housing 2, a speaker protrusion 4 and an eargel 5 of resilient material attached to the speaker
protrusion 4. The housing 4 holds a speaker, signal processing electronics, a DA/AD converter, a rechargeable battery,
a Bluetooth™ transceiver etc. Microphone openings 16 in the housing 2 provides acoustic access to the microphone(s).
The headset 1 is a part of a "truly wireless" headset comprising two earphones 1, one for each ear. They both communicate
via the Bluetooth™ standard with a smartphone or the like. However, they could also have been adapted to communicate
directly with each other, f. ex. by magnetic induction. The headset 1 shown in Fig. 1 can also be used alone as a monaural
headset. After insertion of the eargel 5 into the ear canal of the user, the headset 1 remains in place due to friction
between a deformable eargel skirt 25 of the eargel 5 and the internal wall of the ear canal opening. The headset 1 is
adapted to be used with the right ear of a user.
[0019] Fig. 3 is a top view of the earphone 1. The speaker protrusion 4 and the eargel 5 have oval cross-sections.
Charging terminals 19 are provided for charging the battery of the headset 1. A sound outlet 20 of the eargel 5 conducts
audio from the speaker to the ear canal of the user during use.
[0020] Fig. 4 is a perspective view of the headset 1 with the eargel 5 removed. The eargel 3 can be replaced with
another eargel of a different size in order to adapt the headset 1 to the user’s ear. Or it can be taken of to be cleaned
or replaced due to wear. The speaker protrusion 4, which is an integral part of the housing 2, is approximately 2.7 mm
high in the Z-direction. It has a stem part 21 and a rim part 18 with a larger diameter than the stem part 21. The stem
part 21 is approximately 7.8 mm wide at the widest place and 5.4 mm wide at the narrowest place. The rim part 18 is
approximately 1.5 mm high in the Z-direction. It is approximately 9 mm wide at the widest place and approximately 6.6
mm wide at the narrowest place. The internal diameter of the protrusion 4 varies between approximately 4.0 mm and
6.4 mm. A through-going bore 11 in the rim part 18 and a groove 8 in the outer protrusion surface of rim part 18 will be
explained further below in relation to the description of Figs. 5 and 6.
[0021] Fig. 8 is a cross-sectional view of the eargel 5. The eargel 5 has a core part 22 and an outer eargel skirt 25.
The eargel 5 is divided in to a stiff portion 23 and a soft portion 24. The soft portion 24 comprise an upper part of the
core portion 22 and the thin-walled flexible eargel skirt 25. The lower, stiff part 23 of the core portion 22 is made of a
more rigid material and co-molded with the soft part 24. The eargel skirt 25 adapts to the entrance of the ear canal when
inserted to provide a close fit. The stiff part 23 of the core portion 22 is having a core recession 32 and a lower core rim 26.
[0022] Figs. 5 and 6 are different a perspective views of the area with the speaker protrusion 4. The speaker protrusion
4 has a stem part 21 and a rim part 18 with a larger diameter than the stem part 21. The rim part 18 of the speaker
protrusion 4 is adapted to be received in the eargel recession 32 of the eargel 5. The rigid core part 23 is resilient enough
to be expanded when the eargel 4 is attached to the speaker protrusion 4. The outer protrusion surface 6 has a first
groove part 14 and a second grove part 15. The first groove part 14 extends approximately 180 degrees around the
periphery of the speaker protrusion 4 in a plane approximately orthogonal to the speaker protrusion axis Z. The first
groove part 14 is approximately 0.5 mm wide and 0.25 mm deep. At one end the first groove part 14 communicates with
the second groove part 15, which extends approximately parallel to the protrusion axis Z to an outlet 31 beyond the stem
part 21. The other end of the first groove part 14 communicates with a through-going bore 11 going from the outer
protrusion surface 6 to the inner protrusion surface 12. The bore has a diameter of approximately 0.5 mm.
[0023] When the eargel 5 is attached to the protrusion 4, a vent channel 9 is provided from the inside of the speaker
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protrusion 4 to the ambient. This vent channel 9 is delimited by the bore 11, the first and second groove parts 14, 15
and the rigid core part 23 of the eargel 5.
[0024] Fig. 7 is a cross-sectional view through the speaker protrusion 4 and the eargel 5. The speaker 3 is shown
schematically inside the housing 2. To the left of the protrusion axis Z, the bore 11 is visible. To the right of the protrusion
axis Z, the second groove part 15 and the outlet 31 in the housing 2 are visible. The first groove part 14 extends between
the bore 11 and the second groove part 15 behind the plane of Fig. 7. When the earphone 1 is inserted into the ear of
a user, a "front chamber" or cavity 7 is established between the speaker 7, a front chamber wall 33, the inner protrusion
surface 12, the inner eargel surface 10 and the user’s ear. During the insertion into the ear, the air pressure in the cavity
would rise if the headset 1 was not provided with the vent channel 9. If there were no vent channel, the high air pressure
could cause discomfort for the user, as the eardrum would be exposed to a high pressure. Also, the speaker diaphragm
could be exposed to such a high pressure, that the it could break. The vent channel 9 has a length of 12 mm and it
therefore acts as a low-pass filter, which in practice only lets sounds with frequencies below 20 HZ pass. Thus, the air
pressure is equalised with the ambient air pressure in real time. However, as only very low frequencies pass the vent
channel, the cavity is in practice acoustically closed. Thus, the acoustic advantages of a closed cavity are maintained.
The low pass filter characteristics of channel 9 are determined by the length and the cross section. A cut-off frequency
of 20 Hz could also have been obtained by a much shorter channel if the cross section was much smaller also. However,
a channel running parallel with the speaker protrusion axis Z alone would have such a small cross sectional, that it could
be problematic to manufacture products with uniform properties, as tolerances and worn moulds would affect the prop-
erties.
[0025] Figs. 9 and 10 are schematic cross-sectional views of an alternative embodiment. Here the first groove part
14 is provided in the inner eargel surface 10. One end of the first groove part 14 communicates with a bore 30 in the
core part 22 of the eargel. The other end of the first groove part 14 communicates with a first bore 28 in the speaker
protrusion 4. As the core part 22 and the speaker protrusion 4 have oval cross-sections, the eargel 4 can be attached
in two positions, which are displaced 180 degrees in relation to each other. If the eargel is attached in the other position
as shown in Fig. 10, the first groove part 14 will communicate with a second bore 29 in the speaker protrusion. Thus, a
vent channel will be provided in any case, so the user can not attach the eargel in a wrong way.
[0026] The cross-sections of the speaker protrusion 4 and the eargel 5 can have other shapes and f. ex. be circular.

Reference signs:
Z speaker protrusion axis 27 abutment zone
1 Headset 28 first bore in speaker
2 Housing protrusion
3 Speaker 29 second bore in speaker
4 Speaker protrusion protrusion
5 Eargel 30 outlet in core part
6 outer protrusion surface 31 outlet in housing
7 cavity 32 core recession
8 groove 33 front chamber wall
9 vent channel
10 inner eargel surface
11 through-going bore
12 inner protrusion surface
13 outer eargel surface
14 first groove part
15 second groove part
16 microphone openings
17 abutment part of inner
eargel surface
18 rim part of speaker
protrusion
19 charging terminals
20 sound outlet
21 stem part of protrusion
22 core part
23 stiff portion of core part
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Claims

1. An earphone (1) comprising housing (2), a speaker (3), a speaker protrusion (4) extending along a protrusion axis
(Z) and comprising an inner protrusion surface (12) and an outer protrusion surface (6), a resilient eargel (5) com-
prising an inner eargel surface (10) and an outer eargel surface (13), wherein the eargel (5) is detachably attached
to the speaker protrusion (4), such that the outer protrusion surface (6) abuts an abutment part (17) of the inner
eargel surface (10) in an abutment zone (27) extending along the protrusion axis (Z), the eargel (5) being adapted
to be inserted into the outer ear of a user, such that it abuts the ear canal of a user, whereby a cavity (7) is provided
between at least the speaker (3), the inner protrusion surface (12), the inner eargel surface (10) and the ear canal,
and wherein the earphone (1) is provided with a vent channel (9) coupling the cavity (7) and the ambient, wherein
the vent channel (9) comprises a groove (8) in the outer protrusion surface (6) or the inner eargel surface (10), the
vent channel (9) being provided between a groove (8) in the outer protrusion surface (6) and the inner eargel surface
(10) or between a groove (8) in the inner eargel surface (10) and the outer protrusion surface (6), characterized in
that the groove (8) comprises a first groove part (14), that extends in a plane orthogonal to the protrusion axis (Z).

2. An earphone (1) according to claim 1 or two, wherein the first groove part (14) has a length of at least 5 mm, 10
mm, 12 mm, 16 mm or 20 mm.

3. An earphone (1) according to claim 1 or 2, wherein the first groove part (14) extends in the outer protrusion surface
(6) and at least along a fourth, a third or half of periphery of the outer protrusion surface (6).

4. An earphone (1) according to claim 3, wherein the first groove part (14) communicates with a through-going bore
(11) connecting the inner protrusion surface (12) and the outer protrusion surface (6).

5. An earphone (1) according to claim 4, wherein a second groove part (15) extends in the outer protrusion surface
(6) from the first groove part (14) along the protrusion axis (Z) beyond the abutment zone (27).

6. An earphone (1) according to any of the preceding claims, wherein the cross-section of the vent channel (9) is less
than 2 mm2, 1 mm2, 0,8 mm2 or 0,5 mm2.

7. An earphone (1) according to claim 1 or 2, wherein the first groove part (14) is provided in the inner eargel surface (10).

8. An earphone (1) according to any of the preceding claims, wherein the abutment zone (27) extends along the full
length of the speaker protrusion (4).

9. An earphone (1) according to claim 4 and 8, wherein the second groove part (15) extends into the outer side of the
housing (2).

10. An earphone (1) according to any of the preceding claims, wherein the speaker protrusion (4) has an oval cross-
section.

11. An earphone (1) according to any of the preceding claims, wherein the vent channel (9) is dimensioned to provide
a cut-off frequency of approximately 20 Hz.

12. An earphone (1) according to any of the preceding claims, wherein a feedback active noise cancelling microphone
is provided in the earphone housing (2).

13. A headset (1) comprising an earphone according to any of the preceding claims and at least one voice microphone
(16) for picking up voice of a user of the headset (1).

(continued)

24 soft portion eargel
25 eargel skirt
26 core rim
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