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(54) METHOD OF OPENING A VENT OF A HEARING DEVICE DURING INSERTION OR REMOVAL

(57) The invention relates to a method of operating
a hearing device having an earpiece (1) configured to be
worn in an ear canal (2) of a user, wherein a vent (3) is
provided in the earpiece (1), the vent (3) connecting a
distal side (D) of the earpiece (1) to a medial side (M)
thereof, wherein a vent valve (4) is arranged in the vent
(3), the vent valve (4) configured to have an open position

in which the vent (3) is open and a closed position in
which the vent (3) is closed, the method comprising open-
ing and/or keeping open the vent valve (4) during inser-
tion of the earpiece (1) into the ear canal (2) and/or during
removal of the earpiece (1) from the ear canal (2). More-
over, the invention relates to a hearing device.
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Description

Technical Field

[0001] The invention relates to a hearing device and
to a method of operating a hearing device.

Background of the Invention

[0002] Hearing devices are used to improve the hear-
ing capability and/or communication capability of users.
Such hearing devices may be configured to process a
received input sound signal (e.g., ambient sound) and
then provide the processed input sound signal to the user.
Hearing systems, ear buds or hearables come today in
three fundamentally different form factors. First, behind-
the-ear ("BTE") devices with all electric and electronic
components including microphone and transducers be-
hind a pinna, second, in-the-ear ("ITE") devices with all
electric and electronic components including microphone
and transducers being in a concha and/or an ear canal,
and third, receiver-in-the-canal ("RIC") devices, which
have all components except a receiver (also referred to
as a speaker) behind the pinna while the receiver is
placed in the ear canal as an ITE component.
[0003] Tight fit eartips or earpieces without any vent
can lead to over-pressure in the ear canal while inserting
the earpiece and thus to discomfort. Experienced users
of hearing instruments may deal with this by pulling at
the outer ear with one hand so as to open up the ear
canal beside the earpiece so that air can flow into the
residual ear canal and then inserting the otoplastic with
the other hand.
[0004] Removal of a tightly fitting earpiece from the ear
may lead to underpressure which may complicate the
removal and also cause discomfort to the user.

Summary of the Invention

[0005] It is an object of the present invention to provide
an improved hearing device and an improved method of
operating a hearing device
[0006] The object is achieved by a method according
to claim 1 and by a hearing device according to claim 10.
[0007] Preferred embodiments of the invention are giv-
en in the dependent claims.
[0008] According to the invention a method of operat-
ing a hearing device is proposed, the hearing device hav-
ing an earpiece configured to be worn at least partially
in an ear canal of a user, wherein a vent is provided in
the earpiece, the vent connecting a distal side of the ear-
piece to a medial side thereof, wherein a vent valve is
arranged in the vent, the vent valve configured to have
an open position in which the vent is open and a closed
position in which the vent is closed, the method compris-
ing opening and/or keeping open the vent valve during
insertion of the earpiece into the ear and/or during re-
moval of the earpiece from the ear canal.

[0009] In an exemplary embodiment, the earpiece may
have more than one vent with one or more of these vents
having a vent valve, in particular only one these vents
having a vent valve.
[0010] When the earpiece is in place, the vent is con-
figured to connect a residual ear canal, i.e. the part of
the ear canal in the medial direction from the inserted
earpiece, with the ambient atmosphere.
[0011] The open position and the closed position in the
context of the present invention shall be understood that
the vent is more open in the open position than in the
closed position, including the case of being fully open but
not necessarily requiring this. Moreover, it shall be un-
derstood that the vent is more closed in the closed posi-
tion than in the open position, including the case of being
fully closed but not necessarily requiring this.
[0012] Opening or keeping open the vent valve during
insertion of the earpiece into the ear canal and/or for a
predetermined time period after booting the hearing de-
vice and/or during removal of the earpiece from the ear
canal aims at having the vent valve open before the ear-
piece is inserted or removed and/or to prevent pressure
or underpressure building up during insertion or removal.
[0013] In an exemplary embodiment, the method com-
prises an in-ear detection step comprising detecting
whether the earpiece is at least partially located in or
being inserted into an ear canal.
[0014] In an exemplary embodiment, the in-ear detec-
tion step is carried out using at least one proximity sensor,
e.g. an optical sensor, an infrared sensor or a photop-
lethysmography sensor, and/or at least one pressure
sensor and/or at least one canal microphone. A canal
microphone is a microphone directed toward the medial
side of the earpiece so as to pick up sound from the re-
sidual ear canal.
[0015] In an exemplary embodiment, the method com-
prises detecting a user’s intent to insert the earpiece into
the ear canal and/or to remove the earpiece from the ear
canal and to preemptively open the vent valve upon such
detection.
[0016] In an exemplary embodiment, switching the
hearing device on is interpreted as the user’s intent to
insert the earpiece into the ear canal, wherein the vent
valve is opened and/or kept open for a predetermined
time period after switching the hearing device on, e.g.
while the hearing device is being booted.
[0017] Booting of the hearing device is to be under-
stood as a start process upon switching on the hearing
device, performed by a processor or controller within the
hearing device until the hearing device is ready to be
used.
[0018] In an exemplary embodiment, the predeter-
mined time period is two seconds or more.
[0019] In an exemplary embodiment, detecting the us-
er’s intent to remove the earpiece from the ear canal is
carried out using at least one force sensor.
[0020] In an exemplary embodiment, the force sensor
is arranged in or at a cable for connecting the earpiece
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with a behind the ear part and/or in or at a shell removal
line attached to a shell of the earpiece.
[0021] In an exemplary embodiment, detecting the us-
er’s intent to remove the earpiece from the ear canal is
carried out by gesture detection using at least one sensor.
[0022] In an exemplary embodiment, the at least one
sensor used by gesture detection is a LIDAR, a camera,
a capacitive sensor or a time-of-flight sensor.
[0023] According to an aspect of the present invention,
a hearing device is proposed, the hearing device having
an earpiece configured to be worn at least partially in an
ear canal of a user, wherein a vent is provided in the
earpiece, the vent connecting a distal side of the earpiece
to a medial side thereof, wherein a vent valve is arranged
in the vent, the vent valve configured to have an open
position in which the vent is open and a closed position
in which the vent is closed, and a control unit configured
to perform the method as described above.
[0024] In an exemplary embodiment, the hearing de-
vice further comprises at least one proximity sensor, e.g.
an optical sensor, an infrared sensor or a photoplethys-
mography sensor, and/or at least one pressure sensor
and/or at least one canal microphone configured to allow
the control unit to perform an in-ear-detection step.
[0025] In an exemplary embodiment, the hearing de-
vice further comprises at least one force sensor for de-
tecting a user’s intent to remove the earpiece from the
ear canal.
[0026] In an exemplary embodiment, the force sensor
is arranged in or at a cable for connecting the earpiece
with a behind the ear part and/or in or at a shell removal
line attached to a shell of the earpiece.
[0027] In an exemplary embodiment, the hearing de-
vice further comprises at least one sensor for detecting
a user’s intent to remove the earpiece from the ear canal
by gesture detection.
[0028] In an exemplary embodiment, the sensor is a
LIDAR and/or a camera and/or a capacitive sensor
and/or a time-of-flight sensor.
[0029] The hearing device may be configured as a be-
hind-the-ear device, as an in-the-ear device or as a re-
ceiver-in-the-canal device.
[0030] Moreover, the hearing device may be config-
ured as an ear bud.
[0031] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the spirit and scope of the in-
vention will become apparent to those skilled in the art
from this detailed description.

Brief Description of the Drawings

[0032] The present invention will become more fully
understood from the detailed description given herein-

below and the accompanying drawings which are given
by way of illustration only, and thus, are not limitive of
the present invention, and wherein:

Figure 1 is a schematic view of a hearing device com-
prising an earpiece configured to be worn in
an ear canal of a user, wherein a vent having
a vent valve is provided in the earpiece,

Figure 2 is a schematic view of an exemplary embod-
iment of a hearing device additionally having
a sensor which can be configured as a prox-
imity sensor and/or as a pressure sensor
and/or as a canal microphone to allow for in-
ear detection,

Figure 3 is a schematic view of an exemplary embod-
iment of a hearing device additionally having
a force sensor arranged in or at a cable
and/or arranged in or at a shell removal line,
and

Figure 4 is a schematic view of an exemplary embod-
iment of a hearing device additionally having
at least one sensor for gesture detection.

[0033] Corresponding parts are marked with the same
reference symbols in all figures.

Detailed Description of Preferred Embodiments

[0034] Figure 1 is a schematic view of a hearing device
comprising an earpiece 1 configured to be worn in an ear
canal 2 of a user, wherein a vent 3 is provided in the
earpiece 1, the vent 3 connecting a distal side D of the
earpiece 1 to a medial side M thereof, wherein a vent
valve 4 is arranged in the vent 3, the vent valve 4 con-
figured to have an open position in which the vent 3 is
open and a closed position in which the vent 3 is closed,
and a control unit 5 configured to perform a method as
described in the following.
[0035] For hearing devices involving a vent valve 4, a
method of operating a hearing device is proposed that
ensures that the vent valve 4 is in an open state during
earpiece 1 insertion and/or removal.
[0036] For example, the method may comprise that the
vent valve 4 is opened and/or remains open for a prede-
termined time, e.g. two or more seconds, after booting
the hearing device.
[0037] If this method is used, the hearing device could,
depending on the characteristics of the acoustic environ-
ment or depending on user actions, e.g. starting music
streaming from a wirelessly connected mobile device,
close the vent valve 4 before the earpiece 1 is inserted.
[0038] Therefore, in an exemplary embodiment, the
method may comprise an in-ear detection, i.e. a method
with which the hearing device can determine whether the
earpiece 1 is inserted in an ear or not. This may be
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achieved using at least one proximity sensor 6.1 and/or
at least one pressure sensor 6.2 and/or at least one canal
microphone 6.3 and/or by other means.
[0039] Figure 2 is a schematic view of an exemplary
embodiment of a hearing device similar to the one of
figure 1 but additionally having a sensor which can be
configured as a proximity sensor 6.1 and/or as a pressure
sensor 6.2 and/or as a canal microphone 6.3 to allow for
the in-ear detection.
[0040] In an exemplary embodiment, the method may
comprise opening the vent valve 4 and/or keeping the
vent valve 4 open during removal or prior to removal of
the earpiece 1 from the ear canal 2, e.g. when the user
intends to remove the earpiece 1. In an exemplary em-
bodiment, the user’s intent of removal prior to actual re-
moval may be detected using a force sensor 7 arranged
in a cable 8.1 for connecting the earpiece 1 with a behind
the ear part and/or by a force sensor 7 arranged in or at
a shell removal line 8.2 attached to a shell of the earpiece
1 and/or by gesture control using at least one sensor 9
such as a LIDAR, a camera or a capacitive sensor.
[0041] Figure 3 is a schematic view of an exemplary
embodiment of a hearing device similar to the one of
figure 1 but additionally having a force sensor 7 arranged
in or at a cable 8.1 for connecting the earpiece 1 with a
behind the ear part and/or arranged in or at a shell re-
moval line 8.2 attached to a shell of the earpiece 1.
[0042] Figure 4 is a schematic view of an exemplary
embodiment of a hearing device similar to the one of
figure 1 but additionally having at least one sensor 9 such
as a LIDAR, a camera or a capacitive sensor for gesture
detection.
[0043] Due to the method according to the invention
the user experiences less discomfort due to overpressure
or underpressure during insertion of the earpiece 1 into
the ear canal 2 or during removal of the earpiece 1 from
the ear canal 2.
[0044] The skilled person readily understands that the
embodiments shown in the drawings and described
above may be combined with each other. In particular,
the hearing device may have one or more ways for in-
ear detection and one or more ways for detecting the
user’s intent of removal.

List of References

[0045]

1 earpiece
2 ear canal
3 vent
4 vent valve
5 control unit
6.1 proximity sensor
6.2 pressure sensor
6.3 canal microphone
7 force sensor
8.1 cable

8.2 shell removal line
9 sensor
D distal side
M medial side

Claims

1. A method of operating a hearing device having an
earpiece (1) configured to be worn at least partially
in an ear canal (2) of a user, wherein a vent (3) is
provided in the earpiece (1), the vent (3) connecting
a distal side (D) of the earpiece (1) to a medial side
(M) thereof, wherein a vent valve (4) is arranged in
the vent (3), the vent valve (4) configured to have an
open position in which the vent (3) is open and a
closed position in which the vent (3) is closed, the
method comprising opening and/or keeping open the
vent valve (4) during insertion of the earpiece (1) into
the ear and/or during removal of the earpiece (1)
from the ear canal (2).

2. The method according to claim 1, comprising an in-
ear detection step comprising detecting whether the
earpiece (1) is at least partially located in or being
inserted into an ear canal (2).

3. The method according to claim 2, wherein the in-ear
detection step is carried out using at least one prox-
imity sensor (6.1) and/or at least one pressure sen-
sor (6.2) and/or at least one canal microphone (6.3).

4. The method according to any one of the preceding
claims, comprising detecting a user’s intent to insert
the earpiece (1) into the ear canal (2) and/or to re-
move the earpiece (1) from the ear canal (2) and to
preemptively open the vent valve (4) upon such de-
tection.

5. The method according to claim 4, wherein switching
the hearing device on is interpreted as the user’s
intent to insert the earpiece (1) into the ear canal (2),
wherein the vent valve (4) is opened and/or kept
open for a predetermined time period after switching
the hearing device on.

6. The method of claim 5, wherein the predetermined
time period is two seconds or more.

7. The method according to claim 4, wherein detecting
the user’s intent to remove the earpiece (1) from the
ear canal (2) is carried out using at least one force
sensor (7) or at least one sensor (9) of the group of
a LIDAR, a camera, a capacitive sensor and a time-
of-flight sensor.

8. The method according to claim 7, wherein the force
sensor (7) is arranged in or at a cable (8.1) for con-

5 6 



EP 4 064 723 A1

5

5

10

15

20

25

30

35

40

45

50

55

necting the earpiece (1) with a behind the ear part
and/or in or at a shell removal line (8.2) attached to
a shell of the earpiece (1).

9. The method according to any one of claims 7 or 8,
wherein detecting the user’s intent to remove the ear-
piece (1) from the ear canal (2) is carried out by ges-
ture detection using the at least one sensor (9).

10. A hearing device having an earpiece (1) configured
to be worn at least partially in an ear canal (2) of a
user, wherein a vent (3) is provided in the earpiece
(1), the vent (3) connecting a distal side (D) of the
earpiece (1) to a medial side (M) thereof, wherein a
vent valve (4) is arranged in the vent (3), the vent
valve (4) configured to have an open position in
which the vent (3) is open and a closed position in
which the vent (3) is closed, and a control unit (5)
configured to perform the method according to any
one of the preceding claims.

11. The hearing device of claim 10, further comprising
at least one proximity sensor (6.1) and/or at least
one pressure sensor (6.2) and/or at least one canal
microphone (6.3) configured to allow the control unit
(5) to perform an in-ear-detection step.

12. The hearing device according to claim 10 or 11, fur-
ther comprising at least one force sensor (7) for de-
tecting a user’s intent to remove the earpiece (1)
from the ear canal (2).

13. The hearing device according to claim 12, wherein
the force sensor (7) is arranged in or at a cable (8.1)
for connecting the earpiece (1) with a behind the ear
part and/or in or at a shell removal line (8.2) attached
to a shell of the earpiece (1).

14. The hearing device according to any one of the
claims 10 to 13, further comprising at least one sen-
sor (9) for detecting a user’s intent to remove the
earpiece (1) from the ear canal (2) by gesture detec-
tion.

15. The hearing device according to claim 14, wherein
the sensor (9) is a LIDAR and/or a camera and/or a
capacitive sensor and/or a time-of-flight sensor.
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