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(54) Hearing aid

(57) A hearing aid with a hearing aid housing (1) and
a receiver (5) with a receiver housing, the hearing aid
housing (1) comprising an internal cavity (8) adapted for
containing the receiver (5), wherein the hearing aid com-

prises an adapter (6) having first mounting surfaces
adapted for holding the receiver (5), and second mount-
ing surfaces adapted for releasably attaching the adapter
(6) to the hearing aid housing (1).
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Description

[0001] The present invention relates to a hearing aid
with a housing and a receiver/loudspeaker with a receiver
housing, and where the housing comprises an internal
cavity adapted for containing the receiver/loudspeaker.

Description of related art

[0002] Hearing aids of the above mentioned kind are
known in a lot of different embodiments, where the hous-
ing comprises a socket for mounting the receiver directly
in the housing.
[0003] Especially in relation to ITE "In The Ear" hearing
aids there is an ongoing research and development with
respect to provide ITE hearing aids with optimal sound
quality and performance on one hand, and on the other
hand providing a hearing aid being as discrete as possi-
ble in the ear of the user. This requires that the compo-
nents of the hearing aid, such as e.g. the receiver, the
filter and its socket, and the electronics may be selected
or combined to suit individual needs, and at the same
time providing good sound quality.

Summary of the invention

[0004] The purpose of the present invention is there-
fore to provide a hearing aid providing the freedom of
combining different active components such as receiv-
ers, signal processors or filters without the need of having
a housing adapted for each combination.
[0005] This is obtained with the hearing aid mentioned
in the introduction and wherein the hearing aid comprises
an adapter having first mounting surfaces adapted for
holding the receiver/loudspeaker, and second mounting
surfaces adapted for releasably attaching the adapter to
the housing.
[0006] Thereby a single housing is needed for all com-
binations because a separate adapter can be adapted
for each receiver design.
[0007] In a preferred embodiment the housing com-
prises a first housing part made from a relatively rigid
material, and a second housing part made from a rela-
tively resilient material, and where the second housing
part is adapted for holding the receiver/loudspeaker.
[0008] Thereby it is possible to design the housing so
that the second housing part constitutes the innermost
housing part in the ear channel of a user, and so that the
hearing aid is able to be deformed when the users ear
channel is deformed e.g. when the user turns his head
or moves his jaw.
[0009] In this relation the second housing part may
preferably comprise a filter socket adapted for mounting
a filter, such as a cerumen filter, in the second housing
part.
[0010] Furthermore the second housing part may ad-
vantageously comprise an internal cavity adapted for
containing the receiver/loudspeaker.

[0011] In this relation the second housing part may
preferably comprise a mounting passage adapted for in-
sertion of the receiver into the internal cavity, and where
the mounting passage has a cross section being smaller
than the smallest cross section of the receiver, so that
the receiver can be mounted in the internal cavity through
the passage only by elastically deforming the second
housing.
[0012] The rigid housing part may also comprise an
internal cavity containing a signal processor adapted for
providing an audio signal to the receiver/loudspeaker,
via a set of electrical wires extending from the signal proc-
essor and to the receiver.
[0013] In this relation the mounting passage may pref-
erably extend between the internal cavity in the first hous-
ing part, and the internal cavity in the second housing
part.
[0014] Furthermore the electrical wires may preferably
extend through the mounting passage.
[0015] In a further preferred embodiment of the inven-
tion the length of the electrical wires are so long that the
second housing part can be detached and removed a
distance away from the first housing part, without the
need of dismantling or stretching the electrical wires

Brief description of the drawings

[0016] In the following, the invention will be described
in greater detail with reference to embodiments shown
by the enclosed figures. It should be emphasized that
the embodiments shown are used for example purposes
only and should not be used to limit the scope of the
invention.

Fig. 1: Is a principle drawing showing a cross section
of a hearing aid according to the invention,

Fig. 2: Is a principle drawing showing the opposite
cross section of the hearing aid shown in fig. 1,

Fig. 3: Is a front view of the hearing aid according to
figure 1 and 2 seen from one side,

Fig. 4: Is a principle drawing showing a cross section
of an alternative embodiment of a hearing aid ac-
cording to the invention,

Fig. 5: Is a principle drawing showing an enlarged
detail of one embodiment of an adapter/receiver as-
sembly according to the invention,

Fig. 6: Is a perspective view of the adapter/receiver
shown in fig. 5,

Fig. 7: Is a principle drawing showing an enlarged
detail of an alternative embodiment of an adapter/re-
ceiver assembly according to the invention, and
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Fig. 8: Is a perspective view of the adapter/receiver
shown in fig. 7.

Detailed description of the embodiments

[0017] Fig. 1, 2 and 4 are principle drawings showing
a cross section through hearing aids according to differ-
ent embodiments of the invention, and fig. 3 shows a
front view of the embodiment shown in fig. 1 and 2 seen
from the end that extends farthest into the ear of the user
during use, These hearing aids are both of the ITE (in
the ear) type being adapted for being positioned com-
pletely in the ear of the user, but it will be apparent to the
skilled person that the invention will also be applicable
to other types of hearing aids being only partly positioned
in the ear of the user.
[0018] The hearing aids shown in figure 1 and 4 has a
hearing aid housing 1 being closed at one end by a face
plate 2, which will normally be the only visible part of the
hearing aid, when the hearing aid is positioned in the ear
of the user. Thereby the hearing aid housing 1 and the
face plate 2 encloses an internal cavity 8 providing space
for mounting different functional devices.
[0019] In hearing aids of the ITE type all such functional
devices, e.g. electronics 3, batteries (not shown), wiring
4, a microphone (not shown), a receiver 5 and an adapter
6 necessary for the function of the hearing aid have to
be positioned in the narrow space provided by the internal
cavity 8 in the hearing aid housing 1, and therefore it is
important to have a high degree of freedom with respect
to positioning each device in an optimal position in order
to be optimally utilize the space in the hearing aid housing
1.
[0020] As it is apparent to the skilled person what func-
tional devices are necessary or nice to have in an ITE
hearing aid, then only the electronics 3, the wiring 4, a
cerumen filter 11 and the receiver 5 are shown in fig. 1
and 4.
[0021] Normally the hearing aid housing 1 further com-
prises e.g. a pressure equalizing channel 7 extending
from the internal cavity 8 and to the outer surface on the
hearing aid housing 1. This pressure equalizing channel
7 must be arranged so that it is possible, e.g. via a tube
extending from the pressure equalizing channel 7 and to
a corresponding opening in the face plate 2 (not shown),
to equalize pressure differences between the environ-
ment and the closed space in the ear of the user carrying
the hearing aid, and thereby further reducing the freedom
to position the functional devices in the internal cavity 8
of the hearing aid housing 1.
[0022] According to the invention an adapter 6 is
mounted to the hearing aid housing 1, and furthermore
the cerumen filter 11 is arranged in the adapter 6 in the
end of the hearing aid housing 1 facing the inside of the
ear of the user.
[0023] The adapter 6 is in the embodiment shown in
figure 1, 2 and 3 forms a part of the hearing aid housing
1 constituting the front end of the hearing aid that extends

farthest into the ear of the user during use. This adapter
6 is mounted on the hearing aid housing 1 by means of
a snap connection 12, and is made from a material being
more resilient that the material from which the rear end
of the hearing aid housing 1 is made from. Thereby, due
to the flexibility of the adapter 6, a more comfortable fit
in the user ear is provided, allowing the front end of the
hearing aid to adapt to the individual shape of the users
ear as well as the deformations of the auditory meatus
that occurs e.g. when the user chews or moves his head.
Furthermore the flexible adapter 6 shown in fig. 1, 2, and
3 provides a flexible support for the receiver 5 and/or the
filter 11, so that when the adapter 6 is deformed, then
the receiver 5 and the filter 11 follows the deformation
without significant resistance.
[0024] As the adapter 6 shown in fig. 1, 2 and 3 almost
completely encloses the receiver 5, then this adapter
minimizes the risk that other devices in the internal cavity
8 touches the receiver 5 and thereby adversely affects
the quality of the sound provided by the hearing aid. In
this embodiment, however, a mounting passage 13 for
inserting the receiver 5 in the adapter 6 is provided al-
lowing the wiring 4 to extend through the mounting pas-
sage 13.
[0025] In the alternative embodiment shown in fig. 4,
5, 6, 7 and 8 the adapter 6 may be made from a resilient
material or from the same material as the rear housing
part 1, e.g. by injection moulding, where after the adapter
6 is mounted to an internal wall 14 of the internal cavity
8 of the hearing aid housing 1 by means of a friction fit
as shown in the figures, or by a snap fit or by gluing, e.
g. by using heat releasable glue.
[0026] According to these embodiments of the inven-
tion the adapter 6 is adapted for holding the receiver 5
as well as for insertion and detachment of a filter unit 11,
such as a cerumen filter. The use of a separate adapter
6 according to the invention thereby provides the option
of e.g. using the same hearing aid housing 1 as well as
he same functional devices (3, 4) arranged in the hearing
aid housing 1 with different adapters 6 designed for hold-
ing different receivers 5 or different cerumen filters 11,
such as it is shown in fig. 5 to 8, where fig. 5 and 6 shows
a first design of an adapter 6, providing the option of
mounting a first type of cerumen filter 11 and fig. 7 and
8 shows a second and different design of an adapter 6,
providing the option of mounting a second type of ceru-
men filter 11.
[0027] In the same manner it will be apparent to the
skilled person that the present invention provides the
possibility of designing adapters 6 for holding different
receivers 5, and thereby it is possible with relatively few
standard components to provide custom designed hear-
ing aids for different users requiring different kinds of
cerumen filters 11 and/or receivers 5.
[0028] Although some embodiments have been de-
scribed and shown in detail, the invention is not restricted
to them, but may also be embodied in other ways within
the scope of the subject matter defined in the following
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claims. In particular, it is to be understood that other em-
bodiments may be utilized and structural and functional
modifications may be made without departing from the
scope of the present invention. As an example of this it
will be apparent to the skilled person that the invention
may also be used in relation to hearing aids of another
type than the above mentioned ITE type, even though
the advantages provided by the invention is especially
relevant to the ITE type hearing aids.
[0029] In device claims enumerating several features,
several of these features can be embodied by one and
the same item of hardware. The mere fact that certain
measures are recited in mutually different dependent
claims or described in different embodiments does not
indicate that a combination of these measures cannot be
used to advantage.
[0030] It should be emphasized that the term "compris-
es/comprising" when used in this specification is taken
to specify the presence of stated features, integers, steps
or components but does not preclude the presence or
addition of one or more other features, integers, steps,
components or groups thereof.

Claims

1. A hearing aid with a hearing aid housing and a re-
ceiver with a receiver housing, the hearing aid hous-
ing comprising an internal cavity adapted for con-
taining the receiver, wherein the hearing aid com-
prises an adapter having first mounting surfaces
adapted for holding the receiver, and second mount-
ing surfaces adapted for releasably attaching the
adapter to the hearing aid housing.

2. A hearing aid according to claim 1, wherein the sec-
ond mounting surfaces on the adapter are adapted
for releasably attaching the adapter to an inner wall
of the internal cavity of the hearing aid housing.

3. A hearing aid according to claim 1, wherein the hear-
ing aid housing comprises a first housing part made
from a relatively rigid material and a second housing
part forming the adapter, and being made from a
relatively resilient material, and where the first hous-
ing part and the second housing part are adapted
for mutual fixation, and the second housing part is
adapted for holding the receiver.

4. A hearing aid according to claim 3, wherein the sec-
ond housing part constitutes the part of the housing
that extends farthest into a user’s ear channel when
the hearing aid is inserted into the ear.

5. A hearing aid according to claim 3, wherein the sec-
ond housing part comprises a filter socket adapted
for mounting a filter, such as a cerumen filter, in the
second housing part.

6. A hearing aid according to claim 3, 4 or 5, wherein
the second housing part comprises the internal cav-
ity adapted for containing the receiver.

7. A hearing aid according to claim 6, wherein the sec-
ond housing part comprises a mounting passage to
the internal cavity, and where the mounting passage
has a cross-section being smaller than the smallest
cross section of the receiver, allowing the receiver
to be mounted in the internal cavity through the pas-
sage by elastically deforming the second housing.

8. A hearing aid according to one or more of the claims
3, 4, 5, 6 or 7,
wherein the first housing part comprises an internal
cavity containing a signal processor adapted for pro-
viding an audio signal to the receiver via a set of
electrical wires extending from the signal processor
and to the receiver.

9. A hearing aid according to claim 7 and 8, wherein
the mounting passage extends between the internal
cavity in the first housing part, and the internal cavity
in the second housing part.

10. A hearing aid according to claim 9, wherein the elec-
trical wires extends
through the mounting passage.

11. A hearing aid according to claim 8, wherein the length
of the electrical
wires permits detachment and removal of the second
housing part by a distance from the first housing part,
the distance being long enough to allow access to
the mounting points of the electrical wires without
the need of dismantling or stretching the electrical
wires.
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