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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] The invention is related to the field of hearing aids, more specifically to hearing aids sealing the bony part of an external
ear canal and the comfort of inserting and wearing them.

[0002] Comfortable insertion and safe fixation of an acoustically active part (end portion of a hearing aid tube through which the
sound exits) of a bony seal hearing aid is crucial for customer acceptance. Prior art bony seal hearing aids comprise dome
portions made of materials such as memory foam, silicon or alike to keep an acoustically active part in place while sealing the
external ear canal. It has been observed that such materials, especially if worn on a long term basis, may cause skin irritations in
the external ear canal of a user.

[0003] An arrangement keeping an acoustically active part of a hearing aid in place is disclosed in DE 102 36 134 C1, namely a
hearing aid comprising an implanted acoustic duct extending from behind the ear into the external ear canal of a user, wherein
the hearing aid is connected to the acoustic canal via an adapter located behind the ear. With an acoustic duct implanted and
requiring an adapter to be placed behind the ear, said arrangement lacks comfort in wear.

[0004] A hearing aid enclosed in an ear mold and including an acoustic tube located at its inner end is disclosed in DE 199 43
809 A1. The acoustic tube being connected to an extending component occupying a volume towards the eardrum adapted to
shape the acoustic proportions of the hearing aid, the arrangement is not suitable for safely fixng the acoustically active part to
the external ear canal.

[0005] In ear components of hearing aids are also known from WO 99/07182 A2; US 2001/043708; and DE 10 2006 014023A1
in which tips are separable from the audio producing device.

[0006] DE 10 2010 019710 A1 discloses a hearing device intended to be more easily fitted into the auditory canal by the user
and removed again. For this purpose, a hearing device to be worn in a predefined auditory canal is proposed, with a housing.
The hearing device also has an adapter which is prepared individually for the auditory canal and which is designed to remain
permanently in the auditory canal. In the auditory canal, the housing can be fitted several times into the adapter and removed
again therefrom.

[0007] It is therefore an object of the present invention to provide a means which allows comfortable insertion and safe fixation of
an acoustically active bony seal hearing aid.

SUMMARY OF THE INVENTION

[0008] According to a first aspect of the present invention, the technical objective is achieved by a hearing aid fixture which is
adapted to remain firmly and completely within an external ear canal of a user allowing for an acoustically active part of a hearing
aid to be releasably fastened thereto.

[0009] The inventive hearing aid fixture allows for an acoustically active part of a hearing aid to be inserted into an external ear
canal comfortably by avoiding dome portions made of skin irritating materials. Since the hearing aid fixture remains firmly within
the external ear canal, so does the acoustically active part attached thereto. When fastened to the hearing aid fixture the
acoustically active part resides within the external ear canal without any direct contact to the external ear canal.

[0010] Adapted to remain firmly connotes that the hearing aid fixture is fitted into an external ear canal of a user such that it
remains in position when an acoustically active part of a hearing aid which is releasably fastened thereto, is unfastened, i.e.
pulled out of the external ear canal of the user.

[0011] In a preferred embodiment the hearing aid fixture comprises an ear canal abutting surface defining a first mechanical
interface providing for a retaining force between the hearing aid fixture and an ear canal when the hearing aid fixture is inserted in
the ear canal. The hearing aid fixture further comprises a second mechanical interface adapted to connect to an acoustically
active part of a hearing aid and providing a connection force between an acoustically active part of a hearing aid and the hearing
aid fixture. The retaining force is higher than the connection force.
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[0012] In a preferred embodiment, to prevent ambient noise from reaching the eardrum, the hearing aid fixture but for a
comprised auditory duct seals the external ear canal entirely. The hearing aid fixture can be adapted to seal the external ear
canal entirely if an acoustically active part of a hearing aid is fastened thereto. The hearing aid fixture can be shaped in a manner
of a hollow cylinder with the auditory duct being the inner cylinder.

[0013] Preferably, the auditory duct is designed to allow sound from an acoustically active part to reach the ear drum. To further
improve sound transfer through the hearing aid fixture, the auditory duct can be adapted to accommodate a protruding portion of
an acoustically active part of a hearing aid. The auditory duct can extend centrally through the hearing aid fixture along an axis of
insertion to prevent misplacement of an acoustically active part to be attached.

[0014] In a preferred embodiment the hearing aid fixture is adapted to allow for an acoustically active part of a hearing aid to be
magnetically fastened thereto. This prevents abrasion from both the hearing aid fixture and the acoustically active part. The
respective magnetic components can be placed at the fixture and/or the acoustically active part such that the magnetic fastening
is self-centering, that means that when inserted the acoustically active part is guided toward an optimal position.

[0015] In a further preferred embodiment the hearing aid fixture comprises a slit. The slit is formed as part of the auditory duct.
The slit extends from a front face portion to an end face portion and/or along an ear canal abutting surface of the hearing aid
fixture. The slit is provided in the hearing aid fixture such that the hearing aid fixture can resiliently extend in diameter to provide
entry for an acoustically active part of a hearing aid. When in position the hearing aid fixture returning to its original diameter can
provide for a mechanical locking. To provide a simple and robust mechanism, the mechanical locking is preferably of force fitting
nature.

[0016] The slit can be provided in the hearing aid fixture such so as to allow for the hearing aid fixture to be resiliently squeezed
from a firmly fitting diameter to a lesser diameter to simplify insertion of the hearing aid fixture. Such simplified insertion causes
lesser skin pressure in the external ear canal.

[0017] To prevent debris entering the hearing aid fixture through said slit, the hearing aid fixture can comprises a plate covering
the slit in the directing of insertion. The plate can be attachable to or formed as part of an acoustically active part of a hearing aid.
In a preferred embodiment the plate is adapted to span a cross section of an external ear canal lying perpendicular to the
direction of insertion. Thereby additional sealing of the auditory duct is achieved.

[0018] To be even more subtle to allow being placed close to the ear drum the length of the hearing aid fixture in the direction of
insertion can be less than its diameter perpendicular to the direction of insertion.

[0019] In a preferred embodiment the hearing aid fixture is made of a shape-retaining material. This allows for the ear canal of a
user to adapt more easily to the hearing aid fixture to be worn on a long term basis. At least ear canal abutting surface of the
hearing aid fixture in physical contact with the external ear canal of a user can be made of or coated with a biocompatible material
(material with high skin tolerance), such as titanium or alike. This allows for the hearing aid to remain in the ear canal for weeks or
month or even permanently. This is true for the hearing aid fixture with or without the acoustically active part fastened thereto.

[0020] In a further preferred embodiment, to reduce a customizing effort, the hearing aid fixture is chosen from a range of pre-
manufactured sizes as to fit firmly and completely within an external ear canal of a user.

[0021] According to a second aspect of the present invention, the technical object is achieved by a hearing aid assembly
comprising a hearing aid fixture and an acoustically active part of a hearing aid releasably fastened thereto. It is to be understood
that the embodiments and advantages described with respect to the first aspect of the present invention are comprised by the
second aspect of the invention as well.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 schematically depicts a cross section of an ear canal perpendicular to the direction of insertion with a hearing aid fixture
according to a first embodiment of the invention;

Fig. 2 schematically depicts a side view of the hearing aid fixture of fig. 1;
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Fig. 3 schematically depicts the hearing aid fixture of fig. 1 with an acoustically active part of a hearing aid releasably fastened
thereto forming a hearing aid assembly;

Fig. 4 schematically depicts a cross section of an ear canal perpendicular to the direction of insertion with a hearing aid fixture
according to a second embodiment of the invention;

Fig. 5 schematically depicts a side view of the hearing aid fixture of fig. 4;

Fig. 6 schematically depicts the hearing aid fixture of fig. 5 with an acoustically active part of a hearing aid releasably fastened
thereto forming a hearing aid assembly.

DETAILED DESCRIPTION

[0023] A hearing aid fixture 1 in fig. 1 and fig. 2 is fitted firmly within an external ear canal 10 of a user. The hearing aid fixture 1
comprises an auditory duct 3 extending centrally through the hearing aid fixture 1 along an axis of insertion. The hearing aid
fixture 1 is shaped in a manner of a hollow cylinder with the auditory duct 3 being the inner cylinder. The hearing aid fixture 1
seals the external ear canal 10 entirely but for auditory duct 3. An ear canal abutting surface 5 of the hearing aid fixture 1 in
physical contact with the external ear canal 10 of a user is made of titanium. The ear canal abutting surface 5 defines a first
mechanical interface providing for a retaining force between the hearing aid fixture 1 and the ear canal 10 when the hearing aid
fixture 1 is inserted in the ear canal. As can bee seen from fig. 2 the hearing aid fixture 1 is fitted completely within the external
ear canal 10.

[0024] Fig. 3 depicts a hearing aid assembly, comprising a hearing aid fixture 1 as of fig. 1 and fig. 2 and an acoustically active
part 2 of a hearing aid releasably fastened thereto. The auditory duct 3 is adapted to accommodate a protruding portion 4 of the
acoustically active part 2. The hearing aid fixture 1 seals the external ear canal 10 entirely since the acoustically active part 2 is
fastened thereto. The acoustically active part 2 is magnetically fastened to the hearing aid fixture 1 (magnetic members not
shown). The magnetic members define a second mechanical interface with a connection force between the acoustically active
part 2 of a hearing aid and the hearing aid fixture 2. The retaining force provided by the first mechanical interface is higher than
the connection force provided by the second mechanical interface. The length of the hearing aid fixture 1 in the direction of
insertion is less than its diameter perpendicular to the direction of insertion. The hearing aid fixture 1 is placed close to eardrum
1.

[0025] A hearing aid fixture 1 in fig. 4 and fig. 5 is fitted firmly within an external ear canal 10 of a user. The hearing aid fixture 1
comprises an auditory duct 3 extending centrally through the hearing aid fixture 1 along an axs of insertion. The hearing aid
fixture 1 is shaped in a manner of a hollow cylinder with the auditory duct 3 being the inner cylinder. The hearing aid fixture 1
comprises a slit 7 as part of the auditory duct 3. The slit 7 allows for the hearing aid fixture 1 to be squeezed in a spring-like
manner from a firmly fitting diameter (as shown in fig. 4 and fig. 5) to a lesser diameter (not shown) to simplify insertion. The
hearing aid fixture 1 seals the external ear canal 10 entirely but for auditory duct 3 (and slit 7 as part of the auditory duct 3). An
ear canal abutting surface 5 of the hearing aid fixture 1 in physical contact with the external ear canal 10 of a user is made of
titanium. As can bee seen from fig. 2 the hearing aid fixture 1 is fitted completely within the external ear canal 10.

[0026] Fig. 6 depicts a hearing aid assembly, comprising a hearing aid fixture 1 as of fig. 3 and fig. 4 and an acoustically active
part 2 of a hearing aid about to be releasably fastened thereto. The auditory duct 3 of hearing aid fixture 1 is adapted to
accommodate a protruding portion 4 of the acoustically active part 2. The auditory duct 3 coincidently defines a second
mechanical interface adapted to connect to the protruding portion 4 of the acoustically active part 2 of a hearing aid. The
retaining force provided by the first mechanical interface is higher than the connection force provided by the second mechanical
interface. Slit 7 comprised by hearing aid fixture 1 extend from a front face portion to an end face portion and along ear canal
abutting surface 5. The ear canal abutting surface 5 defines a first mechanical interface providing for a retaining force between
the hearing aid fixture 1 and ear canal 10 when the hearing aid fixture 1 is inserted in the ear canal. Slit 7 allows for the hearing
aid fixture to resiliently expand in diameter to provide entry for an acoustically active part 2 and its force fitting locking thereafter.
The hearing aid assembly comprises a plate 6 adapted to cover the slit 7 once as the acoustically active part 2 arrives in its
attached position. The plate 6 is formed as part of the acoustically active part 2. Furthermore, plate 6 is adapted to span a cross
section of an external ear canal lying perpendicular to the direction of insertion to provide for additional sealing of the auditory
duct 3. The length of the hearing aid fixture 1 in the direction of insertion is less than its diameter perpendicular to the direction of
insertion.
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Patentkrav

1. Horeapparatfikstur (1), der er indrettet til at forblive fast og helt inden i en
ydre gregang (10) hos en bruger, hvilket giver mulighed for en akustisk aktiv
del (2) af et horeapparat at blive udlgseligt fastgjort dertil, hvor
hareapparatfiksturen (1) lukker den ydre gregang (10) fuldstaendigt bortset
fra en grekanal (3) indeholdt deri, hvor hgreapparatfiksturen (1) omfatter en
slids (7) som en del af grekanalen (3), der er indrettet til at muliggore
horeapparatfiksturen (1) at blive elastisk presset sammen fra en fast
fittingdiameter til en mindre diameter for at forenkle indsaetning og/eller for at
horeapparatfiksturen (1) bliver elastisk udvidet i diameter for at give adgang
for den akustisk aktive del (2) og derefter dets mekaniske lasning.

2. Hareapparatfikstur ifglge krav 1, kendetegnet ved, at grekanalen (3) er
indrettet til at rumme en udragende del (4) af en akustisk aktiv del (2) af et
horeapparat og séledes definerer en mekanisk greenseflade mellem
horeapparatfiksturen (1) og en akustisk aktiv del (2) af et hgreapparat.

3. Hareapparatfikstur ifglge krav 1 eller 2, kendetegnet ved, at arekanalen (3)
straekker sig centralt gennem hgreapparatfiksturen (1) langs en
indseetningsakse.

4. Horeapparatfikstur ifolge hvilke som helst af kravene 1 til 3, kendetegnet
ved, at hgreapparatfiksturen (1) er indrettet til at lukke den ydre gregang (10)
fuldstaendigt, hvis en akustisk aktiv del (2) af et hgreapparat er fastgjort dertil.

5. Hareapparatfikstur ifglge hvilke som helst af kravene 1 til 4, kendetegnet
ved, at horeapparatfiksturen (1) er indrettet til at muliggere en akustisk aktiv
del (2) af et hgreapparat at blive magnetisk fastgjort dertil.

6. Horeapparatfikstur ifolge krav 1, kendetegnet ved, at hgreapparatfiksturen
(1) omfatter en plade (6), der daekker slidsen (7) i indsaetningsretningen, hvor
pladen (6) kan fastgores til eller dannes som en del af en akustisk aktiv del
(2) af et hgreapparat.

7. Horeapparatfikstur ifglge krav 6, kendetegnet ved, at pladen (6) er indrettet
til at streekke sig over et tveersnit af en ydre gregang, der ligger vinkelret pa
indsaetningsretningen for at tilvejebringe yderligere lukning af arekanalen (3).
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8. Hareapparatfikstur ifalge hvilke som helst af kravene 1 til 7, kendetegnet
ved, at hgreapparatfiksturen (1) er fremstillet af et formbevarende materiale.

9. Hareapparatfikstur ifalge hvilke som helst af kravene 1 til 8, kendetegnet
ved, ati det mindste en gregangs anlaegsflade (5) af hgreapparatfiksturen
(1), der er i fysisk kontakt med den ydre agregang (10) hos en bruger, er
fremstillet af eller belagt med et biokompatibelt materiale.

10. Horeapparatfikstur ifglge hvilke som helst af kravene 1 til 9, kendetegnet
ved, at laeengden af hgreapparatfiksturen (1) i indsaetningsretningen er mindre
end dens diameter vinkelret pa indsaetningsretningen.

11. Horeapparatfikstur ifglge hvilke som helst af kravene 1 til 10,
kendetegnet ved, at horeapparatfiksturen (1) er udvalgt fra en raekke af
preefremstillede starrelser for at passe fast og helt inden i en ydre gregang
hos en bruger.

12. Horeapparatkonstruktion, der omfatter et hgreapparatfikstur ifalge hvilke
som helst af kravene 1 til 11 og en akustisk aktiv del (2) af et hgreapparat,
der er udlgseligt fastgjort.
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