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Description

Technical Field

[0001] The invention relates to an earphone device to be worn in the ear, which earphone device comprising a main
body to be arranged in the concha of the outer ear of a user, which main body comprises a speaker protrusion to be
inserted into to ear canal, and an optical sensor, which optical sensor comprises a light emitter and a light detector, and
wherein the earphone device comprises window means through which light emitted by the light emitter can be transmitted,
which window means comprises an end face adapted to abut a conchal wall at a sensing position.

Background Art

[0002] Earphones or headsets with in the ear-earphones are often used to listen to music, when the user is moving
around or exercising. People exercising are often also using heart rate monitors worn around the chest and connected
wirelessly or by wire to a running watch or smart phone. Recently, earphones with built-in heart rate monitors are put
on the market. Heart rate can be measured at the ear by using optical plethysmography. With this technique, instantaneous
changes in the volume of the blood in the tissue are detected. The detection is obtained by emitting light to the tissue
of the ear and measuring changes in reflectance resulting from changes in the volume of blood in the tissue.
[0003] US 2013/131519 discloses an earphone device as in the pre-amble of claim 1.
[0004] WO 2012/103273 (Valencell, Inc.) discloses an earbud with sensing means based on optical plethysmography.
[0005] IRiver ON™ is a headphone comprising a pair of earphones, wherein one of the earphones comprises an
optical heart rate sensor. The heart rate sensor comprises a light emitter and a light detector. The light is transmitted
through a first window in the earphone to the skin of the concha. Some of the light is absorbed by the skin and the
underlying tissue. However, some of the light is scattered back by the vascular system of veins and arteries. Some of
this light is returned through a second window immediately beside the first window to a light detector. The signal from
light detector is processed and the heart rate from the user wearing the earphone can be determined. The signal from
the heart rate sensor is processed with information from a motion sensor also arranged in the earphone device in order
to subtract signal noise due to the movements caused by the exercising.
[0006] In order to obtain a reliable signal, it is important that the first and second sensor windows are positioned
precisely in relation to the skin so that false light, which means light from the surroundings, do not reach the heart rate
sensor. The first and second windows are arranged on the face of a sensor protrusion extending from earphone device
and touching the conchal wall at the antitragus of the ear. The edges of the windows must abut the skin in order to not
letting ambient light enter, whereby light scattered from the blood vessels cannot be detected sufficiently.
[0007] The IRiver ON™ headphone comprises an earphone device according to the preamble. This headphone com-
prises a neckband with electronics.

Disclosure of Invention

[0008] The object of the invention is to provide an earphone device according to the preamble with a possibility to
adapt it to ears of different sizes in a simple and realiable way.
[0009] The invention is defined by claim 1. Preferred embodiments are specified in the dependent claims.
[0010] The earphone device according to the preamble is characterized in that the main body comprises a speaker
protrusion to be inserted into to ear canal, and in that the distance between the speaker protrusion and the end face is
adjustable. Thus, it is possible to obtain a good fit and a reliable sensing at the lower end of the concha although the
earbud is inserted in the ear canal. As the earphone device has a speaker protrusion to be inserted in the ear canal,
only a speaker of small diameter is need, whereby there is space left in the earphone device for other electronics. This
means again, that a separate housing for electronics can be omitted. It is possible to keep all the necessary electronic
hardware, inclusive the DSP hardware needed to subtract the "noise" from the pure heart rate signal, in the first and
second earphone devices.
[0011] According to an embodiment, the optical sensor is a heart rate sensor. A very reliable heart rate sensing can
be obtained by this embodiment.
[0012] According to an embodiment, the earphone device comprises a fitting member adapted to be detachably
attached to the outer side of the main body, and wherein the fitting member comprises the window means. In order to
adjust the distance between the speaker protrusion and the end face, the user may simply replace the fitting member
with other dimensions. Thus, an earphone device may be delivered may for example 3 or 5 different replaceable fitting
members.
[0013] The fitting member is preferably of resilient material, whereby detachment and attachment is easier and the
user comfort is increased.
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[0014] Preferably, the end face is provided at the end of a protruding sensor protrusion with a certain length.
[0015] According to an embodiment, the fitting member comprises a first window for transmitting light emitted from
the light emitter to the skin of the ear and a second window for transmitting light from the skin of the ear to the light detector.
[0016] The first window and second window are preferably divided by a wall of material, which is non-transparent for
the light emitted by the light emitter.
[0017] According to an embodiment, the resilient fitting member comprises a protruding conchal wall stabilizer adapted
to engage the conchal wall at a second position at the crux of helix. Hereby a more comfortable fit may be obtained.
[0018] According to an embodiment, the earphone may comprise a number of replaceable fitting members of different
sizes, whereby the distance between the speaker protrusion and the end face can be adjusted by replacing one of the
fitting members with another fitting member.
[0019] According to another embodiment, the end face is provided at the end of an adjustable end face member.
[0020] According to a further embodiment, the optical sensor is provided at the end of an adjustable sensor member.
[0021] According to an embodiment, the earphone device is adapted to be positioned in the outer ear, so that the end
face is abutting the conchal wall in the lower end of the concha at the antitragus.
[0022] According to a preferred embodiment, the earphone device comprises a resilient eargel or earbud detachably
attached to the speaker protrusion. Such an earbud may, when inserted, seal the ear canal from the surroundings and
improve the audio experience although the speaker is small.
[0023] The main body and the speaker protrusion may be embodied as a unitary non-resilient body.
[0024] This disclosure also relates to a headphone comprising an earphone and a number of replaceable fitting
members with sensor protrusions of different lengths.

Brief Description of the Drawings

[0025] The invention is explained in detail below with reference to the drawing illustrating a preferred embodiment of
the invention and in which

Figure 1 is a perspective view of a preferred embodiment of headset comprising an earphone device according to
the invention,

Figure 2 is an enlarged view of an earphone device according to the invention,

Figure 3 is a cross-sectional schematic view through the earphone device at the area of a heart rate sensor.

Figure 4 is a cross-sectional schematic view corresponding to Figure 3 with a fitting member with a longer sensor
protrusion,

Figure 5 is an earphone device according to the invention arranged in the ear of a user,

Figure 6 is cross sectional view through the ear with the earphone device according to the invention,

Figure 7 is the earphone device seen from the outer side,

Figure 8 is the earphone device seen from the side,

Figure 9 is a first shell part of the main body of the earphone device,

Figure 10 is a second shell part of the main body of the earphone device,

Figure 11, 12 and 13 are views of fitting members of different sizes,

Figure 14 is an earphone device according to a second embodiment, and

Figure 15 is an earphone device according to a third embodiment.

Modes for Carrying out the Invention

[0026] Figure 1 is a perspective view of a preferred embodiment of a headset 30. The headset 30 is a wireless headset
comprising an earphone device 1 according to the invention, a second earphone device 29, a cord 20 interconnecting
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the two earphones devices 1, 29 and a controller 21 on the cord 20. The first earphone device 1 and the second earphone
device 29 are of the in-the-ear type and have the same form factor. Each of them comprises a speaker. The headset is
a Bluetooth® headset, whereby it can communicate wirelessly with for example a Bluetooth-enabled smartphone. The
controller 21 comprises buttons for adjusting the volume, and a microphone, which is used to capture the users’ voice,
when the headset is used for two-way communication. The earphone devices 1, 29 also comprise relevant electronics
such as battery, Bluetooth transceiver, digital signal processing circuitry, memory, antenna etc. The headset 30 is suited
for use during exercising, such as running, bicycling etc. During use, the cord can be arranged behind the neck of the user.
[0027] Figure 2 is an enlarged view of an earphone device 1 according to the invention. The earphone device 1 is
adapted to be arranged in the right ear of the user. The earphone device 1 comprises a main body 18 with a first side
5 facing the concha when worn and a second side 6 facing away from the concha when worn. An eargel 3 with an audio
opening 2 of soft material such as rubber or silicone is arranged on a speaker protrusion 26 (see Figure 9). The eargel
3 is detachable and can be replaced with another eargel with different size in order to adapt the earphone device 1 to
the size of the user’s ear. The eargel 3 is adapted to be sealingly arranged in the ear canal, whereby audio with high
volume despite a relatively small speaker unit, can be directed to the eardrum. The main body 18 is more or less ball
shaped with an elongated part 27 inclined downwards when worn. A strain relief 22 extends from the free end of the
elongated part 27, and the cord 20 extends from the strain relief 22.
[0028] A more or less ring-shaped fitting member 4 of resilient material is arranged around the main body 18. The
fitting member 2 comprises a conchal wall stabilizer 7 to be arranged at the upper end of the concha at the crux of helix,
where it abuts the conchal wall and stabilizes the earphone device 1. A hole 12 in the conchal wall stabilizer 7 is provided
to adapt the resiliency. At the opposite side, the fitting member 4 comprises a sensor protrusion 28, which extends away
from the main body 18. A free end face 31 of the sensor protrusion 28 comprises first window 8 and a second window
9 and abuts the conchal wall at the antitragus area when worn.
[0029] Figure 3 is cross-sectional schematic view through the heart rate sensor 35 of the earphone device 1. The
heart rate sensor 35 comprises a light emitter 16 and a light detector 17. The heart rate sensor 35 is protruding from the
main body 18 and is received in the sensor protrusion 28 of the fitting member 4. The sensor protrusion 28 comprises
a stiffening member 32 with two holes. The stiffening member 32 is made of hard plastic and prevents the sensor
protrusion 28 from collapsing when it is pressed against the skin of the conchal wall 37. Light emitted 33 from the light
emitter 16 is directed to the skin of the conchal wall 37. Some of the light is absorbed by the tissue and some 34 is
scattered back to the light transceiver. As some of this received light 34 is affected by the pulsating blood in the blood
vessels, the heart rate can be determined. The light detector transduce the backscattered light 34 into a signal, where
only a small part of this signal represents the heart rate. Shakings due to the user’s movements cause a lot of noise to
the signal. However, a motion sensor in the earphone device 1 is used determine the noise signal to be subtracted in
order to obtain a reliable heart rate signal. Under all circumstances, it is important to obtain a good and well-defined light
sensing. Thus, it is important, that the end face 31 of the sensor protrusion 28 is abutting the skin of the conchal wall
37 so that no ambient light enters the second window 9 and disturbs the sensed signal. As the earphone device 1
comprises a speaker protrusion 26 to be arranged in the ear canal 15, it is necessary to be able to adjust the distance
from the speaker protrusion 26 to the end face 31 of the sensor protrusion 28 to the user’s ear in order to obtain a
comfortable wearing. If the distance were fixed it would be necessary to choose a distance, which was long enough to
ensure a "strong" enough abutment of the end face 31 against the skin for most users, which would cause discomfort
for those with relatively small ears. According to this disclosure, the fitting member 4 with the sensor protrusion 28 can
be replaced with another fitting member 4 with a sensor protrusion of another length L. Such a fitting member 4 is shown
in Figure 4.
[0030] In Figure 5 the earphone device 1 arranged in the ear 14 of a user. The conchal wall stabilizer 7 is positioned
at the crux of helix while the sensor protrusion 28 is abutting the conchal wall 37 at a sensing position 36 behind the
antitragus 23.
[0031] Figure 6 is a schematical cross sectional view through the ear 14 with the earphone device 1. The eargel 3 is
positioned in the ear canal 15 and both the sensor protrusion 28 and the conchal wall stabilizer 7 abut the conchal wall,
whereby a secure fitting of the earphone device 1 in the user’s ear 14 is obtained.
[0032] Figure 7 is the earphone device 1 seen from the outer side, and Figure 8 is the earphone device 1 seen from
the side.
[0033] Figure 9 is a first shell part 24 of the main body 18 of the earphone device 1. The first shell part 24 is moulded
in hard plastic. A sensor tower 39 is adapted to enclose the heart rate sensor 35. The speaker protrusion 26 comprises
a retaining recession 38 by which the replaceable eargel 3 can be retained. The surface of the first shell part 24 comprises
a recessed mounting area 13 which corresponds to the fitting member 4. When the fitting member 4 is mounted to the
first shell part 24, the border of the mounting area fixates the fitting member 4.
[0034] Figure 10 is a second shell part 25 of the main body 18 of the earphone device 1. The second shell part 25 is
also moulded in hard plastic and forms the outer part of the main body 18. It comprises an elongated part 27, from which
the cord 20 extends when the earphone device 1 is assembled.
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[0035] Figure 11, 12 and 13 disclose three fitting members 4 with sensor protrusions 28 of different lengths L. Thus,
the user may mount the fitting member 4 with the best suited sensor protrusion length L for obtaining a reliable heart
rate sensing and comfortable wearing. It is not shown here, but the size of the conchal wall stabilizer 7 may also vary.
[0036] The left earphone device 29 does not comprise an optical sensor 35. Instead, the protrusion corresponding to
the sensor tower 39 comprises a micro-USB socket, which can be used for charging the rechargeable battery of the
headset 1.
[0037] Figure 14 is an earphone device 44 according to a second embodiment. Here, a movable end face member
42 is arranged in front of the heart rate sensor 35. The distance between the speaker protrusion and the end face 31
can be adjusted by telescoping the end face member 42 along the arrow.
[0038] Figure 15 is an earphone device 45 according to a third embodiment. Here, the heart rate sensor 35 is arranged
at the free end of a movable sensor member 43. The distance between the speaker protrusion and the end face 31 can
be adjusted by displacing the sensor member 43 along the arrow.

Claims

1. An earphone device (1; 44; 45) to be worn in the ear, which earphone device (1) comprising a main body (18) to be
arranged in the concha (19) of the outer ear (14) of a user and an optical sensor (35), which optical sensor (35)
comprises a light emitter (16) and a light detector (17), and wherein the earphone device (1) comprises window
means (8, 9) through which light emitted by the light emitter (16) can be transmitted, which window means (8, 9)
comprises an end face (31) adapted to abut a conchal wall (37) at a sensing position (36), wherein the earphone
device (1) is adapted to be positioned in the outer ear, so that the end face (31) is abutting the conchal wall (37) in
the lower end of the concha (19) adjacent the antitragus (23), wherein the main body (18) comprises a speaker
protrusion (26) to be inserted into to ear canal (15) and characterised in that the distance between the speaker
protrusion (26) and the end face (31) is adjustable.

Reference signs:
1 Earphone device 29 Second earphone device

2 Audio opening 30 Headset
3 Eargel 31 End face of sensor protrusion
4 Resilient fitting member 32 Stiffening member
5 First side of earphone device 33 Emitted light
6 Second side of earphone device 34 Received light
7 Conchal wall stabilizer 35 Heart rate sensor

8 First window 36 Sensing position
9 Second window 37 Conchal wall
10 Tip of conchal wall stabilizer 38 Retaining recession
11 Opening in fitting member 39 Sensor tower
12 Opening in conchal wall stabilizer 40 Wall

13 Mounting area of main body 41 Crux of helix
14 Outer ear 42 Adjustable end face member
15 Ear canal 43 Adjustable sensor member
16 light emitter 44 Earphone device
17 light detector 45 Earphone device
18 Main body L length of sensor protrusion of fitting member

19 Concha
20 Cord
21 Controller
22 Strain relief
23 Antitragus
24 First shell part

25 Second shell part
26 Speaker protrusion
27 Elongated part of second shell part
28 Sensor protrusion of fitting member
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2. An earphone device (1; 44; 45) according to claim 1, wherein the optical sensor is a heart rate sensor (35).

3. An earphone device (1) according to claim 1 or 2, wherein the earphone device (1) furthermore comprises a fitting
member (4) adapted to be detachably attached to the outer side of the main body (18), and wherein the fitting
member (4) comprises the window means (8, 9).

4. An earphone device (1) according to claim 3, wherein the fitting member (4) is of resilient material.

5. An earphone device (1) according to claim 3 or 4, wherein the end face (31) is provided at the end of a protruding
sensor protrusion (28) with a certain length (L).

6. An earphone device (1) according to any of the claims claim 3 -5, wherein the fitting member (1) comprises a first
window (8) for transmitting light emitted from the light emitter (16) to the skin of the ear (14) and a second window
(9) for transmitting light from the skin of the ear (14) to the light detector (17).

7. An earphone device (1) according to claim 6, wherein the first window (8) and second window (9) are divided by a
wall (4) of material, which is non-transparent for the light emitted by the light emitter (16).

8. An earphone device (1) according to any of the claims 3-7, wherein the fitting member (4) comprises a protruding
conchal wall stabilizer (7) adapted to engage the conchal wall (37) at a second position at the crus of helix.

9. A headphone (30) comprising an earphone device (1) according to any of the claims 3-8 comprising a number of
replaceable fitting members (4) of different sizes, whereby the distance (L) between the speaker protrusion (26)
and the end face (31) can be adjusted by replacing one of the fitting members (4) with another fitting member (4).

10. An earphone device (44) according to claim 1 or 2, wherein the end face (31) is provided at the end of an adjustable
end face member (42).

11. An earphone device according to claim 1 or 2, wherein the optical sensor (35) is provided at the end of an adjustable
sensor member (43).

12. An earphone device (1) according to any of the preceding claims comprising a resilient earbud (3) detachably
attached to the speaker protrusion (26).

13. An earphone device according to any of the preceding claims, wherein the main body (18) and the speaker protrusion
(26) are embodied as a unitary non-resilient body.

Patentansprüche

1. Ohrhörervorrichtung (1; 44; 45) zum Tragen im Ohr, welche Ohrhörervorrichtung (1) einen Hauptkörper (18) zur
Anordnung in der Ohrmuschel (19) des Außenohrs (14) eines Benutzers und einen optischen Sensor (35) umfasst,
welcher optischen Sensor (35) einen Lichtsender (16) und einen Lichtdetektor (17) umfasst, und wobei die Ohrhö-
rervorrichtung (1) Fenstermittel (8, 9) umfasst, wodurch durch den Lichtsender (16) ausgesendetes Licht übertragen
werden kann, welches Fenstermittel (8, 9) eine Endfläche (31) aufweist, die zum Angrenzen an eine Ohrmuschel-
wand (37) in einer Fühlposition (36) eingerichtet ist, wobei die Ohrhörervorrichtung (1) zur Positionierung im Au-
ßenohr eingerichtet ist, so dass die Endfläche (31) an der Ohrmuschelwand (37) im unteren Ende der Ohrmuschel
(19) neben dem Antitragus (23) angrenzt, wobei der Hauptkörper (18) einen Lautsprechervorsprung (26) zum Ein-
führen in den Gehörgang (15) umfasst, und dadurch gekennzeichnet, dass der Abstand zwischen dem Lautspre-
chervorsprung (26) und der Endfläche (31) einstellbar ist.

2. Ohrhörervorrichtung (1; 44; 45) nach Anspruch 1, wobei der optische Sensor ein Herzfrequenzsensor (35) ist.

3. Ohrhörervorrichtung (1) nach Anspruch 1 oder 2, wobei die Ohrhörervorrichtung (1) weiter einen Montageteil (4)
umfasst, der zur lösbaren Befestigung an der Außenseite des Hauptkörpers (18) eingerichtet ist, und wobei das
Montageteil (4) die Fenstermittel (8, 9) umfasst.

4. Ohrhörervorrichtung (1) nach Anspruch 3, wobei das Montageelement (4) aus elastischem Material ist.
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5. Ohrhörervorrichtung (1) nach Anspruch 3 oder 4, wobei die Endfläche (31) am Ende eines vorspringenden Sensor-
vorsprungs (28) mit einer bestimmten Länge (L) vorgesehen ist.

6. Ohrhörervorrichtung (1) nach einem der Ansprüche 3 bis 5, wobei das Montageelement (1) ein erstes Fenster (8)
zur Übertragung von vom Lichtsender (16) ausgesendetem Licht zur Haut des Ohrs (14) und ein zweites Fenster
(9) zur Übertragung von Licht von der Haut des Ohrs (14) zum Lichtdetektor (17) umfasst.

7. Ohrhörervorrichtung (1) nach Anspruch 6, wobei das erste Fenster (8) und zweite Fenster (9) durch eine Wand (4)
aus Material getrennt sind, welches für das durch den Lichtsender (16) ausgesendete Licht undurchsichtig ist.

8. Ohrhörervorrichtung (1) nach einem der Ansprüche 3-7, wobei das Montageelement (4) einen vorspringenden
Ohrmuschelwandstabilisator (7) umfasst, der zum Eingreifen mit der Ohrmuschelwand (37) in einer zweiten Position
am Crus helix eingerichtet ist.

9. Kopfhörer (30) umfassend eine Ohrhörervorrichtung (1) nach einem der Ansprüche 3-8 umfassend eine Anzahl von
auswechselbaren Montageelementen (4) verschiedener Größen, wodurch der Abstand (L) zwischen dem Lautspre-
chervorsprung (26) und der Endfläche (31) durch Auswechseln eines der Montageelemente (4) gegen ein anderes
Montageelement (4) eingestellt werden kann.

10. Ohrhörervorrichtung (44) nach Anspruch 1 oder 2, wobei die Endfläche (31) am Ende eines einstellbaren Endflä-
chenelements (42) vorgesehen ist.

11. Ohrhörervorrichtung nach Anspruch 1 oder 2, wobei der optische Sensor (35) am Ende eines einstellbaren Senso-
relements (43) vorgesehen ist.

12. Ohrhörervorrichtung (1) nach einem der vorgehenden Ansprüche, umfassend einen elastischen Ohrhörer (3), der
am Lautsprechervorsprung (26) lösbar befestigt ist.

13. Ohrhörervorrichtung nach einem der vorgehenden Ansprüche, wobei der Hauptkörper (18) und der Lautsprecher-
vorsprung (26) als einen einheitlichen unelastischen Körper ausgeführt sind.

Revendications

1. Dispositif d’écouteur (1; 44; 45) à porter dans l’oreille, ledit dispositif d’écouteur (1) comprenant un corps principal
(18) destiné à être disposé dans la concha (19) de l’oreille externe (14) d’un utilisateur et un capteur optique (35),
ledit capteur optique (35) comprenant un émetteur de lumière (16) et un détecteur de lumière (17), et dans lequel
le dispositif d’écouteur (1) comprend un moyen de fenêtre (8, 9) à travers lequel la lumière émise par l’émetteur de
lumière (16) peut être transmise, ledit moyen de fenêtre (8, 9) comprenant une face d’extrémité (31) adaptée pour
buter contre une paroi conquale (37) en une position de détection (36), dans lequel le dispositif d’écouteur (1) est
adapté pour être positionné dans l’oreille externe, de sorte que la face d’extrémité (31) soit en butée contre la paroi
conquale (37) dans l’extrémité inférieure de la concha (19) adjacente à l’antitragus (23), dans lequel le corps principal
(18) comprend une saillie de haut-parleur (26) à insérer dans le canal auriculaire (15) et caractérisé en ce que la
distance entre la saillie de haut-parleur (26) et la face d’extrémité (31) est réglable.

2. Dispositif d’écouteur (1; 44; 45) selon la revendication 1, dans lequel le capteur optique est un capteur de fréquence
cardiaque (35).

3. Dispositif d’écouteur (1) selon la revendication 1 ou 2, dans lequel le dispositif d’écouteur (1) comprend en outre
un élément d’adaptation (4) adapté pour être fixé de manière amovible au côté extérieur du corps principal (18), et
dans lequel l’élément d’adaptation (4) comprend le moyen de fenêtre (8, 9).

4. Dispositif d’écouteur (1) selon la revendication 3, dans lequel l’élément d’adaptation (4) est en matériau élastique.

5. Dispositif d’écouteur (1) selon la revendication 3 ou 4, dans lequel la face d’extrémité (31) est prévue à l’extrémité
d’une protubérance de capteur en saillie (28) d’une certaine longueur (L).

6. Dispositif d’écouteur (1) selon l’une quelconque des revendications 3 à 5, dans lequel l’élément d’adaptation (1)
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comprend une première fenêtre (8) pour transmettre la lumière émise par l’émetteur de lumière (16) à la peau de
l’oreille (14) et une deuxième fenêtre (9) pour transmettre la lumière de la peau de l’oreille (14) au détecteur de
lumière (17).

7. Dispositif d’écouteur (1) selon la revendication 6, dans lequel la première fenêtre (8) et la deuxième fenêtre (9) sont
divisées par une paroi (4) en matériau non transparent pour la lumière émise par l’émetteur de lumière (16).

8. Dispositif d’écouteur (1) selon l’une quelconque des revendications 3 à 7, dans lequel l’élément d’adaptation (4)
comprend un stabilisateur saillant de paroi conquale (7) adapté pour venir en prise avec la paroi conquale (37) dans
une deuxième position au niveau de la racine de l’hélice.

9. Casque d’écoute (30) comprenant un dispositif d’écouteur (1) selon l’une quelconque des revendications 3 à 8
comprenant un certain nombre d’éléments d’adaptation (4) remplaçables de tailles différentes, la distance (L) entre
la saillie de haut-parleur (26) et la face d’extrémité (31) pouvant être réglée en remplaçant l’un des éléments
d’adaptation (4) par un autre élément d’adaptation (4).

10. Dispositif d’écouteur (44) selon la revendication 1 ou 2, dans lequel la face d’extrémité (31) est prévue à l’extrémité
d’un élément de face d’extrémité réglable (42).

11. Dispositif d’écouteur selon la revendication 1 ou 2, dans lequel le capteur optique (35) est prévu à l’extrémité d’un
élément de capteur réglable (43).

12. Dispositif d’écouteur (1) selon l’une quelconque des revendications précédentes, comprenant un bouchon d’oreille
élastique (3) fixé de manière amovible à la saillie de haut-parleur (26).

13. Dispositif d’écouteur selon l’une quelconque des revendications précédentes, dans lequel le corps principal (18) et
la saillie de haut-parleur (26) sont conçus sous la forme d’un corps non élastique unitaire.
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一种佩戴在耳朵中的耳机装置（1），该耳机装置（1）包括将被布置在
用户的外耳（14）的外耳（19）中的主体（18）和光学传感器（ 35），
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置（1）包括窗口装置（8,9），光发射器（16）发出的光可以通过窗口
装置（8,9）传输。窗口装置（8,9）包括端面（31），其适于在感测位
置（36）处邻接外壳壁（37）。主体（18）包括将插入耳道（15）中的
扬声器突起（26）。扬声器突起（26）和端面（31）之间的距离是可调
节的。
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