09/060102 A 1|0 Y00 0 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
14 May 2009 (14.05.2009)

fﬂﬁ A0 0 R0

(10) International Publication Number

WO 2009/060102 Al

(51) International Patent Classification:
HO4R 25/00 (2006.01)

(21) International Application Number:
PCT/EP2009/050574

(22) International Filing Date: 20 January 2009 (20.01.2009)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant (for all designated States except US):
PHONAK AG [CH/CH]; Laubisriitistrasse 28, CH-8712
Staefa (CH).

(72) Inventor; and
(75) Inventor/Applicant (for US only): AUBERT, Sébastien
[CH/CH]; Klingenstrasse 24, CH-8005 Zirich (CH).

(74) Agent: RIGLING, Peter, D.; Troesch Scheidegger
Werner AG, Schwintenmos 14, CH-8126 Zumikon (CH).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ,DE, DK, DM, DO, DZ, EC, EE,

EG, ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ,
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG).

Declaration under Rule 4.17:
of inventorship (Rule 4.17(iv))

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

upon request of the applicant, before the expiration of the
time limit referred to in Article 21(2)(a)

(54) Title: METHOD FOR MANUFACTURING A HEARING DEVICE AS WELL AS A HEARING DEVICE

3
g |2
L~ /
5/
4

6 /

1

Fig. 1

& (57) Abstract: A method for manufacturing a hearing device at least comprising one acoustic transducer (2) in a housing (1), the
method comprising the steps of selecting the at least one acoustic transducer (2) to be inserted into the housing (1), determining a
vibration pattern of the at least one acoustic transducer (2), introducing the at least one acoustic transducer (2) into the housing (1),
and positioning the at least one acoustic transducer (2) in dependence on the vibration pattern. Furthermore, a hearing device is
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Method for manufacturing a hearing device as well as a

hearing device

The present invention is related to a method for
manufacturing a hearing device according to the pre-amble

of claim 1 as well as to a hearing device.

In US-6 879 697, a method is disclosed for manufacturing of
a hearing aid housing comprising a face plate and a shell
that is individually matched to the shape of the auditory
canal of a user. Although special care has been taken when
suspending the receiver in the shell, there is still
significant transmission of mechanical vibrations generated
by the receiver, which vibrations are transmitted to the
shell of the hearing aid. It has been found that the
microphone mounted on the face plate picks up these
vibrations resulting in feedback, in particular when a

rather high gain is applied in the hearing aid.

It is therefore one object of the present invention to
provide a method for manufacturing a hearing device that

does not incorporate the above-mentioned disadvantages.

This and other objects are accomplished by the measures
specified in the characterizing part of claim 1. Further
embodiments of the present invention as well as a hearing

device are specified in further claims.
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The present invention is firstly directed to a method for
manufacturing a hearing device at least comprising one
acoustic transducer in a housing. The method according to
the present invention comprises the steps of:
— selecting the at least one acoustic transducer to be
inserted into the housing,
— determining a vibration pattern of the at least one
acoustic transducer,
— introducing the at least one acoustic transducer into
the housing,
— positioning the at least one acoustic transducer
within the housing in dependence on the vibration

pattern.

The present invention has the advantage that the
transmission of vibrations are dramatically reduced, if the
connecting points between the acoustic transducer and the

housing are limited to low vibrating areas.

In an embodiment of the method according to the present
invention, the step of positioning the at least one
acoustic transducer is performed by fixing the at least one
acoustic transducer at positions, at which the vibration

pattern is minimal.

Thereby, optimal results are obtained if the connecting

points are arranged at the minimum vibration areas.

In a further embodiment of the present invention, the

method further comprises the step of providing supporting
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elements inside the housing for fixing the at least one
acoustic transducer at positions, at which the vibration

pattern is minimal.

Supporting elements can be placed in the design step of the

shell taking into account the vibration pattern.

In a further embodiment of the present invention, the
method further comprises the step of limiting contacts of
the supporting elements to low vibrating areas of the at

least one acoustic transducer.

In a still further embodiment of the present invention, the
method further comprises the step of providing a transducer
pocket in the housing for holding the at least one acoustic

transducer.

Providing a transducer pocket is in particular advantageous
when a standard acoustic transducer is inserted in the
housing because the transducer pocket can be fixed at
arbitrary positions to the housing while the transducer
pocket is already adapted to the individual vibration
pattern. Therefore, the insertion or positioning of the

acoustic transducer can be performed very quickly.

In a still further embodiment of the present invention, the
pocket is designed for holding standardized acoustic

transducers.
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In a still further embodiment of the present invention, the

supporting elements are made of rubber or silicon.

This material can be stretched and is able to damp residual

vibrations still present at the suspension position.

Furthermore, in a more specific embodiment, the at least
one acoustic transducer can be applied to a microphone or a
receiver. In addition, it is also feasible to apply the
above-mentioned steps to both components, namely to the

microphone as well as to the receiver.

Finally, further embodiments of the present invention are
characterized in that the housing is a shell that is

matched to an auditory canal of a hearing device user.

Secondly, the present invention is directed to a hearing
device that comprises at least one acoustic transducer
contained in a housing, wherein contact points are provided
between the housing and the acoustic transducer for holding
the acoustic transducer in its position. According to the
present invention, the contact points are arranged at
minimum vibration areas of the acoustic transducer, the
minimum vibration areas having been determined via a

vibration pattern of the acoustic transducer.

In an embodiment of the hearing device according to the
present invention, the supporting elements are arranged at
the contact points, the supporting elements being a part of

the housing.
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In further embodiments of the hearing device according to
the present invention, a transducer pocket is provided to
hold the acoustic transducer in its position in the

housing.

In still further embodiments of the hearing device
according to the present invention, the supporting elements

are made of silicon or rubber.

Furthermore, in more specific embodiments of the hearing
device according to the present invention, the at least one
acoustic transducer is one or a combination of both of the

following components:
— microphone;

— receiver.

Finally, in still more specific embodiments of the hearing
device according to the present invention, an outer surface

of the housing is matched to an auditory canal of a user.

The present invention is further explained in more detail
by referring to drawings illustrating exemplified

embodiments of the present invention.

Fig. 1 schematically shows a cross-section of a part of
a first embodiment of an inventive hearing device

comprising a receiver,
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Fig. 2 schematically shows a cross-section of another
part of an embodiment of an inventive hearing
device comprising supporting elements for a

microphone, and

Fig. 3 schematically shows a cross-section of the same
part of an inventive hearing device, but with

other supporting elements for the microphone.

The present invention is directed to a method for
manufacturing a hearing device. A part of the hearing
device, namely the tip pointing to the inner ear while the
hearing device is inserted into a user's ear, is depicted
in Fig. 1, which shows a shell 1 matched to the auditory
canal of the hearing device user. Within the shell 1, an
acoustic transducer 2, such as a receiver, is contained
having a nipple 6 that is operatively connected to an
outlet 5 extending through the shell 1. Furthermore,
supporting elements 3 and 4 in the form of protrusions are
provided in the shell 1 in order to prevent the acoustic
transducer 2 from moving within the shell 1. According to
the present invention, the positioning of the supporting
elements 3 and 4 are chosen in such a manner that a
transmission of vibrations from the shell 1 to the acoustic
transducer 2 - and vice versa - is minimal. Therefore, a
vibration pattern of the acoustic transducer 2 is
determined. Once the vibration pattern of the acoustic
transducer 2 is determined, the acoustic transducer 2 is
positioned in the shell 1 in such a manner that mechanical

connections between the shell 1 and the acoustic transducer
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2 are limited to areas, in which no or only little
vibration is expected. By positioning the acoustic
transducer 2 at positions, at which the vibration pattern
is minimal, the advantage is obtained that vibrations are
not transmitted, or the transmission of vibration is at
least reduced, resulting in an improved feedback behavior
of the hearing device. In fact, it has been shown that a 15
dB improvement of vibrations has been obtained compared to
known hearing devices, i.e. vibrations could have been
considerably reduced so that higher gain are now possible

without provoking feedback in the hearing device.

In an embodiment of the present invention, the inner cavity
of the shell 1 is modified in order to provide a transducer
pocket, in which the acoustic transducer 2 is supported and
suspended at specific location. The present invention
proposes a limited connection between the shell 1 and the
acoustic transducer 2 based on the vibration pattern. The
connections are reduced to the outlet 5 and to some contact
points (supporting elements 3, 4; protrusions) positioned

at the low vibrating area of the acoustic transducer 2.

In a further embodiment of the present invention, the
supporting elements 3 and 4, or suspension points, are made
of rubber or silicone to reduce the vibration transmission.
The present invention comprises an intelligent placement of
the transducer pocket for a minimal vibration transmission
(according to the vibration pattern of the receiver) and
for an easy insertion of the acoustic transducer in the

shell 1 (insertion path verification).
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Fig. 2 schematically shows a cross-section of another
embodiment of an inventive hearing device. A transducer is
again being referred to by reference sign 2 indicating a
microphone, for example, arranged to pick-up sound entering
via an opening 10 in the shell 1. The transducer 2 is again
supported by supporting elements 7, 8 and 9. As for the
embodiment according to Fig. 1, the positioning of the
supporting elements 7, 8, 9 depicted in Fig. 2 are also

chosen in such a manner that a transmission of vibrations

from the shell 1 to the acoustic transducer 2 - and vice
versa — is minimal. Therefore, a vibration pattern of the
acoustic transducer 2 - here the microphone - is

determined. Once the vibration pattern of the acoustic
transducer 2 is known, the acoustic transducer 2 is
positioned in the shell 1 in such a manner that mechanical
connections between the shell 1 and the acoustic transducer
2 are limited to areas, in which no or only little

vibration is expected.

Fig. 3 shows the same section as in Fig. 2, but with a
supporting element 7 which is different to the one shown in
Fig. 2. In the embodiment of Fig. 3, the supporting element
7 encloses the transducer 2 at an end section which is
positioned opposite to the opening 10 in the shell 1.
Therewith, a so called transducer pocket is provided which

prevents the transducer 2 from moving within the shell 1.

While the embodiment of Fig. 1 shows a receiver as

transducer 2 being supported according to the present
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invention, and while the embodiment of Figs. 2 and 3 show a
microphone as transducer 2, a further embodiment of the
present invention is directed to a combination of the two
embodiments described in connection with Figs. 1 to 3. In
fact, an overall improvement results by supporting all
transducers that are present within a hearing device
housing. Therewith, all transducers 2 being susceptible to
acoustic inferences contribute to the improved feedback
behavior resulting in a particularly advantageous hearing

device.

Furthermore, and apart from the embodiments described so
fare, the present invention is not limited to be applied to
an ITE- (in-the-ear) or ITC-(in-the-canal) hearing device
but can also very well be applied to a so called BTE-
(behind-the-ear) hearing device. In fact, the present
invention can very well be applied to any type of hearing

device housing.
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Claims:

1. A method for manufacturing a hearing device at least
comprising one acoustic transducer (2) in a housing (1),

the method comprising the steps of:

— selecting the at least one acoustic transducer (2) to
be inserted into the housing (1),

characterized by

— determining a vibration pattern of the at least one

acoustic transducer (2),

— introducing the at least one acoustic transducer (2)
into the housing (1),

— positioning the at least one acoustic transducer (2)
within the housing (1) in dependence on the vibration

pattern.

2. The method according to claim 1, characterized in that
the step of positioning the at least one acoustic
transducer (2) is performed by fixing the at least one
acoustic transducer (2) at positions, at which the

vibration pattern is minimal.

3. The method according to claim 1 or 2, characterized by
providing supporting elements (3, 4) inside the housing (1)
for fixing the at least one acoustic transducer (2) at

positions, at which the vibration pattern has a minimum.

4. The method according to claim 3, characterized by

limiting contacts of the supporting elements (3, 4) to low
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vibrating areas of the at least one acoustic transducer

(2).

5. The method according to one of the claims 1 to 4,
characterized by providing a transducer pocket in the
housing (1) for holding the at least one acoustic

transducer (2).

6. The method according to claim 5, characterized in that
the transducer pocket being designed for holding

standardized acoustic transducers (2).

7. The method according to one of the claims 3 to 6,
characterized in that the supporting elements (3, 4) are

made of rubber or silicon.

8. The method according to one of the claims 1 to 7,
characterized in that the at least one acoustic transducer
(2) is one or a combination of both of the following
components:

— microphone;

— receiver.

9. The method of one of the claims 1 to 8, characterized in
that the housing (1) is a shell that is matched to an

auditory canal of a user.

10. A hearing device comprising at least one acoustic
transducer (2) contained in a housing (1), wherein contact

points are provided between the housing (1) and the
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acoustic transducer (2) for holding the acoustic transducer
(2) in its position, characterized in that the contact
points are arranged at minimum vibration areas of the
acoustic transducer (2), the minimum vibration areas having
been determined via a vibration pattern of the acoustic

transducer (2).

11. The hearing device of claim 10, characterized in that

the supporting elements (3, 4) are arranged at the contact
points, the supporting elements (3, 4) being a part of the
housing (1).

12. The hearing device of claim 10 or 11, characterized in
that a transducer pocket is provided to hold the acoustic

transducer (2) in its position in the housing (1).

13. The hearing device of one of the claims 10 to 12,
characterized in that the supporting elements (3, 4) are

made of silicon or rubber.

14. The hearing device of one of the claims 10 to 13,
characterized in that the at least one acoustic transducer
(2) is one or a combination of both of the following

components:
— microphone;

— receilver.

15. The hearing device of one of the claims 10 to 14,
characterized in that an outer surface of the housing (1)

is matched to an auditory canal of a user.
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