EP 2 645 736 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
02.10.2013 Bulletin 2013/40

(21) Application number: 12162511.5

(22) Date of filing: 30.03.2012

(11) EP 2 645 736 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
HO4R 1/10 (200607

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Sennheiser electronic GmbH & Co. KG

(72) Inventor: Wong, Yuen Shen
520856 Singapore (SG)

(74) Representative: Eisenfiihr, Speiser & Partner
Postfach 10 60 78
28060 Bremen (DE)

30900 Wedemark (DE)
(54) In-ear earphone
(57)  Anin-ear phone having a housing (110) for re-

ceiving an electro-acoustic transducer (115) and a sta-
bilizing unit (120) is provided. The stabilizing unit com-
prises a first section (121) fixedly connected to the hous-
ing (110) and a second section (122) being adjustable
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along a longitudinal direction of the stabilizing unit (120).
The second section (122) of the stabilizing unit comprises
a first end (123a) and a second distal end (122b). The
second end (122b) is flexible and comprises a surface
contact area for engaging in an upper concha of a user’s
ear.
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Description

[0001] The present invention relates to an in-ear
phone.

[0002] In- ear phones have become very popular in

recent years and are in particular used during vigorous
activity like sport or the like. However, due to the different
sizes of the human ears, the in- ear phones or channel-
type ear phones will not fit into each ear equally well.

[0003] US 2008/0181444 A1 shows an in-ear commu-
nication device.
[0004] US 7,379,557 shows a headsetwith an auxiliary

positioning device.

[0005] Therefore, in- ear phones are known which
have stabilizing or securing means for stabilizing or se-
curing the in- ear phone in the ear of the user.

[0006] Itis an object of the presentinvention to provide
an improved in-ear phone or channel-type ear phone
which allows a stable wearing of the ear phone in a great
variety of human ears.

[0007] Thisobjectis solved by anin-ear phone accord-
ing to claim 1.

[0008] Accordingly, an in- ear phone having a housing
for receiving an electro- acoustic transducer and a sta-
bilizing unit is provided. The stabilizing unit comprises a
first section fixedly connected to the housing and a sec-
ond section being adjustable along a longitudinal direc-
tion of the stabilizing unit. The second section of the sta-
bilizing unit comprises a first end and a second distal
end. The second end is flexible and comprises a surface
contact area for engaging in an upper concha of a user’'s
ear. The second section remains in its position relative
to the first section when no force is applied to the stabi-
lizing unit. The length of the stabilizing unit is adjustable
when the in-ear phone s placed inside in an ear ofa user.
[0009] Accordingtoan aspectoftheinvention,the sec-
ond section moves along a curved path relative to the
first section when adjusting the length of the stabilizing
unit.

[0010] According to a further aspect of the invention,
the second section moves along a circular arc relative to
the first section when adjusting the length of the stabiliz-
ing unit.

[0011] Accordingto an aspectofthe invention, the sec-
ond end is implemented as a flexible tube-like element
substantially perpendicular to the longitudinal direction
of the stabilizing unit.

[0012] According to a further aspect of the invention,
the second end is implemented as a curved adjustable
arm. The curve of the second end is adapted to engage
into an anti-helix of an ear of a user.

[0013] According to an aspect of the invention the in-
ear phone comprises a flexible appendix which is at-
tached to the flexible second and of the second section.
The appendix points back from the second end of the
second section substantially parallel to the longitudinal
direction of the stabilizing unit and is directed towards
the housing.
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[0014] According to a further aspect of the invention
the flexible appendix bulges when a force is applied to
the flexible second end in the longitudinal direction of the
stabilizing unit and the bulging causes to fill up the void
inside the anti-helix of the ear of a user when the in-ear
phone is worn in a human ear.

[0015] The presentinvention relates to the idea to pro-
vide an in-ear phone having a housing for receiving an
electro-acoustic transducer and a stabilizing unit which
is coupled to the housing for the electro-acoustic trans-
ducer. The stabilizing unit has an adjustable length to be
able to fit securely into different kinds of ears of the user.
[0016] The stabilizing unit comprises a first end which
is interacting with the housing for receiving the electro-
acoustic transducer and a second end which is engaging
in the ear of the user. The second end can comprise a
flexible end of the stabilizing unit. This flexible end can
be for example implemented as a flexible tube-like ele-
ment. Preferably, the stabilizing unit can be adjusted in
its length along its longitudinal axis.

[0017] Theflexible end of the stabilizing unitis adapted
to be in contact with the upper concha of the user’s ear.
The flexible end of the stabilizing unit is also used to
increase the surface contact between the stabilizing unit
and the upper concha of the ear. The second end of the
stabilizing unit can also be implemented as a curved ad-
justable arm with an angle which is adapted to the anti-
helix of the ear. In addition, the second end of the stabi-
lizing unit can be implemented as a flexible stabilizer and
with an increasing size when it is bended inside the anti-
helix.

[0018] Further aspects of the invention are described
in the dependent claims.

[0019] Advantages and embodiments of the invention
will now be described in more detail with reference to the
Figures:
Fig. 1A shows a schematic representation of an in-
ear phone according to a first embodiment,
Fig. 1B shows a schematic representation of the in-
ear phone of Fig. 1A inside a human ear,
Fig. 2A  shows a schematic representation of an in-
ear phone according to a second embodi-
ment,

Fig. 2B  shows a schematic representation of the in-
ear phone according to the second embodi-
ment inside a human ear,

Fig. 2C  shows a schematic representation of a cross-
section of the in-ear phone according to a the
second embodiment,

Fig. 3A  shows a schematic representation of an in-
ear phone according to a third embodiment,
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Fig. 3B shows a schematic representation of the in-
ear phone according to the third embodiment
in a second operating position,

Fig. 3C  shows a schematic representation of a cross-
section of the in-ear phone according to the
third embodiment inside a human ear,

Fig. 3D  shows a schematic representation of the in-
ear phone according to the third embodiment
inside a human ear, and

Fig. 4 shows a schematic cross section of an in-ear
phone according to a fourth embodiment.

[0020] Fig. 1A shows a schematic representation of an
in-ear phone according to a first embodiment. The in-ear
phone 100 according to the first embodiment comprises
a housing 110 for receiving the electro-acoustic trans-
ducer (not shown), a stabilizing unit 120 and an in-ear
cushion 130if thein-ear phone is implemented as a chan-
nel-type ear phone. The stabilizing unit 120 comprises a
first section 121 fixedly connected to the housing 110
and a second adjustable section 122. The second section
122 comprises a first end 122a and a second end 122b.
The first end 122a is arranged towards the first section
121. The second end 122b is arranged at the distal end
of the second section 122. The stabilizing unit 120 com-
prises a longitudinal direction and the length of the sta-
bilizing unit 120 (including the first and second section)
is adjustable in the longitudinal direction, i.e. the stabiliz-
ing unit comprises an adjustable arm as second section
122. In other words, the distance between the distal ends
of the first and the second section 120, 122 can be varied
to adjust to different ears. At the second end 122b of the
second section 122 of the stabilizing unit 120, a flexible
tube-like stabilizer 126 is provided. This flexible tube-like
stabilizer 126 will be in contact with the anti-helix of the
user’s ear. The second end 122b of the stabilizing unit,
i. e. the flexible tube-like stabilizer can comprise a bend
in order to improve the secure fitting of this second end
in the anti-helix of the user’s ear.

[0021] Fig. 1 B shows a schematic representation of
the in-ear phone of Fig. 1 A inside a human ear. Here,
the in-ear phone according to the first embodiment is
placed in the ear 200 of the user. In case that the in-ear
phone is implemented as a channel-type ear phone, the
cushion 130 is placed inside an ear channel. The second
end 122b of the second section 122 is in contact with the
anti-helix 210 of the user’s ear. As the length of the sta-
bilizing unit 120 is adjustable, the in-ear phone according
to the first embodiment can fit into almost every ear of a
user.

[0022] Anin-ear phone according to a second embod-
iment substantially corresponds to the in-ear phone ac-
cording to the first embodiment. Therefore, the in-ear
phone 100 comprises a housing 110 for receiving the
electro-acoustic transducer (not shown), a stabilizing unit
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120 and a cushion 130 if the in-ear phone is implemented
as a channel-type ear phone. The stabilizing unit 120
comprises a second adjustable section 122 having a first
end 122a and a second end 122b, wherein the second
end 122b will be placed into the contact of the upper
concha of the ear of the user. The main difference be-
tween the in-ear phone according to the first and the sec-
ond embodiment is that the stabilizing unit and in partic-
ular the second end of the second section of the stabi-
lizing unit has a different shape. Here, the second end
of the second section of the stabilizing unit 120 is bend
towards the housing 110 while the second end of the
second section of the stabilizing unit 120 according to
the first embodiment is bend substantially in parallel to
the outer ear of a user.

[0023] Fig. 2A shows a schematic representation of an
in-ear phone according to the second embodiment. The
earphone according to the second embodiment substan-
tially corresponds to the earphone according to the first
embodiment. In particular, the arrangement of the in-ear
cushion 130, the housing 110 and the first section 121
of the stabilizing unit 120 corresponds to the respective
parts according to the first embodiment. Accordingly,
merely the second section 122 of the stabilizing unit is
different. The first section 121 of the stabilizing unit 120
will substantially and functionally correspond to the first
section 121 of the stabilizing unit according to the first
embodiment. While the tube-like stabilizer 126 atthe sec-
ond end of the second section of the stabilizing unit 120
according to the first embodimentis arranged in an angle
substantially perpendicular to the longitudinal direction
of the stabilizing unit, the second end of the second ad-
justable section 122 of the stabilizing unit 120 according
tothe second embodiment carries an appendix 122c¢c sub-
stantially parallel to the longitudinal direction of the sta-
bilization unit 120. The second end 122b of the second
adjustable section 122 is preferred to be flexible and to
allow a more comfortable and secure fitting of this second
end into the upper concha of a user’s ear.

[0024] AscanbeseeninFig.2A, the second end 122b
of the stabilizing unit according to the second embodi-
ment can be very flexible. The appendix 122c is attached
to the outer end of the flexible second end 122b of the
second section 122. The appendix 122c is flexible. It
points back from the second end 122b of the second
section 122 substantially parallel to the longitudinal di-
rection of the stabilizing unit 120, directing towards the
housing 110. When a force F is applied to the flexible
second end 122b in the longitudinal direction of the sta-
bilizing unit 120 the flexible appendix 122c will bulge as
indicated in Fig. 2A. The purpose of this bulge effect is
to fill up the void inside the anti-helix 210 of the ear 200
of auser as shown in Fig. 2C when the in-ear phone worn
in a human ear.

[0025] Fig. 2B shows a schematic representation of
the in-ear phone according to the second embodiment
inside a human ear. Here, the in-ear phone according to
the second embodiment is depicted inside a human ear.
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[0026] Fig. 2C shows a schematic representation of a
cross-section of the in-ear phone according to the second
embodiment inside a human ear. The in-ear phone 100
comprises a housing 110 for receiving the electro-acous-
tic transducer 115, a stabilizing unit 120 and an ear cush-
ion 130. The stabilizing unit 120 comprises a first section
121 which is fixedly connected to the housing 110 and a
second section 122, which is adjustable along the longi-
tudinal direction of the stabilizing unit. The adjustable por-
tion of the stabilizing unit, i.e. the second section 122,
comprises a first end 122a which interacts with the first
section 121. The second end 122b of the second section
122 is flexible. In particular, the surface contact area of
the flexible appendix 122c is depicted, which will be in
contact with the inside area of the anti-helix to improve
the secure and comfortable fitting of the in-ear phone.
[0027] Fig. 3A shows a schematic representation of an
in-ear phone according to a third embodiment. The ear-
phone according to the third embodiment can be based
on an earphone according to the first or second embod-
iment. In particular, the in-ear phone according to the
third embodiment comprises a housing 110 for receiving
an electro-acoustic transducer and a stabilizing unit 120
which comprises a first section 121 which is fixedly con-
nected to the housing 120 and a second adjustable sec-
tion 122. The adjustment mechanism between the first
and second section 121, 122 according to the third em-
bodiment can be based on the adjustment mechanism
according to the first or second embodiment. The in-ear
phone comprises a housing 110 for receiving an electro-
acoustic transducer (not shown) and a stabilizing unit
120. A first section 121 of the stabilizing unit is fixedly
connected to the housing 110 and a second section 122
is adjustably connected to the first section 121. In partic-
ular, the length of the stabilizing unit 120 can be adjusted.
This is advantageous to allow a comfortable and secure
fitting of the in-ear phone into almost every upper contour
of a user’s ear. The second section 122 comprises a first
end 122a and a second end 122b. The second end 122b
is preferably flexible to allow a more comfortable fitting
into the upper contour of a human’s ear. At the second
end 122b, a surface contactarea 122d is provided, which
will be in contact with the inner area of the anti-helix of
the human’s ear.

[0028] Fig. 3B shows a schematic representation of
the in-ear phone according to the third embodiment in a
second operating position. In Fig. 3B, the in-ear phone
according to the third embodimentis depicted ina second
position. In this position, the length of the stabilizing unit
is reduced to its minimum, such thatthe second end 122b
will not be in contact with the inner portion of the anti-
helix of a user’s ear. In this position, the in-ear phone can
be worn like a normal in-ear phone without a stabilizing
unit.

[0029] Fig. 3C shows a schematic representation of a
cross-section of the in-ear phone inside a human ear.
The in-ear phone according to the third embodiment com-
prises a housing 110 for receiving an electro-acoustic

10

15

20

25

30

35

40

45

50

55

transducer 115, as well as a first section 121 and a sec-
ond section 122 of a stabilizing unit 120. The first section
121 of the stabilizing unit is fixedly connected to the hous-
ing 110, while the second section 122 is adjustable along
a longitudinal direction of the stabilizing unit 120. The
second end 122b of the adjustable part 122 of the stabi-
lizing unit is preferably flexible and will be in contact with
the inner area of the anti-helix.

[0030] Fig. 3D shows a schematic representation of
the in-ear phone according to the third embodiment in-
side a human ear. With the in-ear phone according to the
first, second or third embodiment, an in-ear phone with
an adjustable stabilizing unitis provided, wherein the sta-
bilizing unit comprises a flexible tip which comes into con-
tact to the upper concha of the user’'s ear. The second
end can be implemented as a tube-like flexible stabilizer
extending from the anti-helix to the crux of helix. The
second end can also be implemented as a flexible sta-
bilizer, which is able to bend and thereby increase the
surface contact area between the second end and the
inside of the anti-helix. As the stabilizing unitis adjustable
along its longitudinal direction, the movable part of the
stabilizing unit can be retracted such that the ear phone
can be worn without the stabilizer being in contact with
the anti-helix.

[0031] Fig. 4 shows a schematic cross-section of an
in-ear phone according to a fourth embodiment. The in-
ear phone 100 according to the fourth embodiment can
be based on the first, second or third embodiment and
comprises a housing 110 for receiving an electro-acous-
tic transducer (not shown) and a stabilizing unit 120. A
first section 121 of the stabilizing unit 120 is fixedly con-
nected to the housing 110 and a second section 122 is
adjustably connected to thefirst section 121. In particular,
the length of the stabilizing unit 120 can be adjusted. The
second section 122 comprises a first end 122a and a
second end 122b. The second end 122b can be imple-
mented according to the first, second or third embodi-
ment of the in-ear phone 100.

[0032] The dashed line shows the second section 122
in a second operating position. In this second operating
position the stabilizing unit 120 is elongated compared
to the first operating position and the second end 122b
of the second section is moved to position 122b’. The
arrow 410 demonstrates the direction of the movement
of the second section 122 relatively to the first section
121 when adjusting the length of the stabilizing unit 120.
It can be seen that this movement does not follow a
straight line but a curved path. Particularly the second
end 122b tends towards the housing 110 when the sta-
bilizing unit 120 is elongated by moving the second sec-
tion 122 from the first operating position to the second
operating position bringing its second end 122b to the
second position 122b’. This curved path is advantageous
to provide an optimal angle of the housing 110 to an ear
when the in-ear phone 100 is worn by users with different
sized ears.

[0033] In the in-ear phone according to the fourth em-
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bodiment the second section 122 of the stabilizing unit
120 is connected to the first section 121 e.g. by a guide
420. In a preferred embodiment the second section 122
moves along a circular arc relatively to the first section
121 when adjusting the length of the stabilizing unit 120.
This provides a simple construction for the guide 420
whereat the second section 122 is extractable from the
first section 121 on a curved path.

[0034] Withthe in-ear phone according to the first, sec-
ond, third and fourth embodiment, an in-ear phone with
an adjustable part of a stabilizing unit is provided. The
adjustable end can be implemented to increase the sur-
face contact area between the second end and the anti-
helix.

[0035] According to the invention, a flexible tube-like
stabilizer is provided at an adjustable end of the stabiliz-
ing unit. The flexible tube-like stabilizer can be secured
inside the upper concha extending from the anti-helix to
the crux of helix. Accordingly, a surface contact is pro-
vided which can also improve a secure fitting. In addition
or alternatively, a flexible stabilizer can be provided at
the second end of the stabilizing unit which can increase
in size when itis bend and provide a greater contact area
in the anti-helix improving a secure fitting.

[0036] Accordingtotheinvention, a stabilizing unit with
an adjustable arm with a flexible stabilizer can be provid-
ed which should fit the majority of the population. The
adjustable arm can be interchangeable.

[0037] According to the invention, the curved adjusta-
ble arm can be provided for the stabilizing unit which
provides an optimum entry angle into the anti-helix.
[0038] An in-ear phone 100 according to any of the
disclosed embodiments comprises a mechanism to ad-
just of the length of the stabilizing unit 120. The second
section 122 remains in its position relative to the first sec-
tion 121 when no force is applied to the stabilizing unit
120. Hence, the stabilizing unit 120 holds the length ad-
justed by the user when taken out of the ear. This is ad-
vantageous as the user can put the in-ear phone 100
back into the ear without the need for new adjustment.
[0039] An in-ear phone 100 according to any of the
disclosed embodiments is constructed in a way that a
user can easily reach the first section 121 and the second
section 122 with his fingers allowing adjusting the length
of the stabilizing unit 120 when the in-ear phone 100 is
placed inside the ear of the user and is in use. This can
be achieved by a construction in that the first and the
second section 121, 122 do not cover each other com-
pletely when viewed from a viewing direction opposite to
the housing 110.

Claims

1. In- ear phone, comprising
a housing (110) for receiving an electro- acoustic
transducer (115) and
a stabilizing unit (120) having a first section (121)
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fixedly connected to the housing (110) and a second
section (122), being adjustable along a longitudinal
direction of the stabilizing unit (120),

wherein the second section (122) comprises a first
end (122a) and a second distal end (122b),
wherein the second end (122b) is flexible and com-
prises a surface contact area for engaging in an up-
per concha of a user’s ear,

wherein the second section (122) remains in its po-
sition relative to the first section (121) when no force
is applied to the stabilizing unit (120), and

wherein the length of the stabilizing unit (120) is ad-
justable whenthein-earphone (100)is placedinside
the ear (200) of the user.

In-ear phone according to claim 1, wherein

the second section (122) moves along a curved path
relative to the first section (121) when adjusting the
length of the stabilizing unit (120).

In-ear phone according to claim 1, wherein

the second section (122) moves along a circular arc
relative to the first section (121) when adjusting the
length of the stabilizing unit (120).

In-ear phone according to claim 1, 2 or 3, wherein
the second end (122b) is implemented as a flexible
tube-like element substantially perpendicular to the
longitudinal direction of the stabilizing unit (120).

In-ear phone according to claim 1, 2 or 3, wherein
the second end (122b) of the second section (122)
is implemented as a curved adjustable arm,
wherein the curve of the second end (122b) is adapt-
ed to engage into the anti-helix (210) of an ear (200).

In-ear phone according to any one of the claims 1 to
3, wherein

a flexible appendix (122c) is attached to the flexible
second end (122b) of the second section (122), and
wherein the appendix (122c) points back from the
second end (122b) of the second section (122) sub-
stantially parallel to the longitudinal direction of the
stabilizing unit (120), and is directed towards the
housing (110).

In-ear phone according to claim 6, wherein

the flexible appendix (122c) bulges when a force (F)
is applied to the flexible second end (122b) in the
longitudinal direction of the stabilizing unit (120) and
the bulging causes to fill up the void inside the anti-
helix (210) of the ear of a user when the in-ear phone
worn in a human ear (200).
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