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(54) Combining two signals in a hearing aid
(57)  Theinvention relates to a method for output sig-
nal generation in a communication device in which a pri-
mary signal is generated in a primary signal path and a
secondary signal is generated in a secondary signal
path, the method comprising: adding the primary signal

to the secondary signal by adding a first magnetic field
to a second magnetic field. The invention further relates
to a device and a hearing aid for implementing the meth-
od according to the invention as well as an output trans-
ducer for use in a communication device.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to communication devic-
es, more specifically to the problem of combining two
electrical signals, e.g. in connection with the presence
of an occlusion effect or acoustical feedback or noise
cancellation in a hearing aid, a headset or a telephone.

BACKGROUND OF THE INVENTION

[0002] Communication devices of various kinds are
known where two or more signals often could be com-
bined in order to achieve a desired effect. The commu-
nication devices count hearing aids, headsets and tele-
phones, especially mobile telephones.

[0003] Hearing aids are devices intended for provid-
ing remedy for a hearing impairment experienced by a
person. The hearing aid typically comprises a micro-
phone, an amplifier and an output receiver assembled
in a housing to be placed behind the ear or in the ear of
the user. Examples from the hearing aid area counts oc-
clusion effect and acoustic and magnetic feedback,
which can be very annoying and often will totally destroy
the communication to and from the hearing aid user.
[0004] Aheadsettypically comprises atleast one output
transducer and one input transducer, for output of e.g. a
telephone signal and for input to a telephone, respectively.
Connecting wires or a wireless connection to a telephone
may be provided.

[0005] A mobiletelephone typically comprises at least
one output transducer and one input transducer and re-
ceiving and transmitting means.

[0006] It is apparently desirous in hearing aids and
other communication devices, such as headsets and tel-
ephones to combine two or more signals in order to pro-
vide a compensation for an undesired signal influencing
the use of the communication device. This is particularly
relevant in noisy environments and when the communi-
cation device is used by a person who has a hearing
impairment making speech understanding more difficult
when an environmental distortion is present.

[0007] In the field of hearing aids the occlusion effect
and feedback problems are well-known phenomenon,
which gives rise to a significant irritation and discomfort
when using a hearing aid.

[0008] From other areas, such as the headset and the
telephone areas, the problems are most often noise re-
lated. Noise reduction algorithms are often implemented
in order to achieve a more clear communication.
[0009] For all areas counts that the combination of
signals sets significant demands to the signal process-
ing equipment. The problems of combining two or more
signals in fact often gives rise to several problems and
the result of the combination often results in a signifi-
cantly reduced quality of the desired signal. The prob-
lems of combining two signals are particularly significant
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when the one signal is a digital signal and the other sig-
nal is an analog signal. In this situation the negative in-
fluence of the signals on each other is often devastating.
[0010] An objective of the present invention is to pro-
vide a method by which two signals may be added to
each other with reduced negative influence on the de-
sired output signal.

[0011] Another objective of the present invention is to
provide a communication device where two signals may
be added to each other with reduced negative influence
on the desired output signal.

[0012] A further objective of the present invention is
to provide a hearing aid, where two signals may be add-
ed to each other with reduced negative influence on the
desired output signal.

[0013] A still further objective of the present invention
is to provide a receiver (speaker), which can be used in
a hearing aid of the type mentioned above in connection
with the adding of two signals to each other with reduced
negative influence on the desired output signal.

SUMMARY OF THE INVENTION

[0014] According to the invention the first objective is
achieved by means of a method as defined in claim 1.

[0015] Preferred embodiments of the method are dis-
closed in claims 2-4.

[0016] According to the invention the second objec-
tive is achieved by means of a device as defined in claim
5.

[0017] Preferred embodiments of the device are dis-
closed in claims 6-8.

[0018] According to the invention the third objective
is achieved by means of a hearing aid as defined in claim
5.

[0019] Preferred embodiments are described in
claims 10-13.

[0020] According to the invention the fourth objective
is achieved by means of a speaker as defined in claim
14.

[0021] Preferred embodiments of the receiver are dis-
closed in claims 15.

[0022] The invention is explained in more detail with
reference to the drawings in the following description of
preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a schematical diagram showing the
principles of the invention.

[0024] FIG. 2 is a schematical drawing of a hearing
aid featuring the invention;

[0025] FIG. 3 is a schematical drawing showing a re-
ceiver according to the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0026] From FIG. 1 the principles of a hearing aid fea-
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turing the invention appear. A first microphone is provid-
ed for picking up acoustic input from the environment.
The acoustic signals are transformed into an analog
electric signal and converted into a digital signal in an
AD converter. Afterwards the digital signal is processed
and amplified in a processor. Following the processing
the processed signal is converted into an analog signal
in a DA converter and supplied to an output transducer,
a so-called receiver. A second microphone is provided
for picking up a boneconducted signal or an acoustic
feedback signal. The boneconducted signal may result
in the previously described occlusion effect and the
acoustic feedback signal may result in a closed feed-
back loop giving rise to an uncontrolled oscillation in the
hearing aid. Both situations are undesired for the hear-
ing aid user. The signal picked up by the second micro-
phone is processed and afterwards supplied to the
same output transducer as the first signal. The output
transducer features two separate driving coils and the
first and the second signal are supplied one to each of
these coils.

[0027] FromFIG. 2 ahearing aid appears showing the
location of the respective elements described in connec-
tion with FIG. 1. The necessary power supply, preferably
a battery, is not shown. The skilled person will however
immediately be able to implement this.

[0028] From FIG. 3 an output transducer appears in
a cross sectional view. It appears that two electrically
separated driving coils are located within a transducer
housing. The driving coils are located in such a manner
that each of these upon receiving an electrical signal
through the terminals provided on the outside of the
transducer housing will induce a field that drives the
membrane likewise provided in the transducer housing.
By providing the two driving coils electrically separated
in the transducer housing a compact unit may be
achieved and the two individual signals may be supplied
to the transducer without interfering with each other. The
two signals are hence supplied to the transducer in their
desired undisturbed form and the resulting acoustic out-
put signal will show a superpositioning of the two sig-
nals. In this manner it is possible to add a digital and an
analog signal to each other, without disturbing one or
both of the signals, and achieve a desired combined sig-
nal. It is of course also possible to combine two digital
or two analog signals and still achieve an improvement
in the combined signal.

[0029] Although the invention in the foregoing de-
scription of a preferred embodiment has been explained
as implemented in a hearing aid, the invention is appli-
cable to other types of personal communication equip-
ment, such as headsets and mobile telephones.

Claims

1. A method for output signal generation in a commu-
nication device in which a primary signal is gener-
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10.

ated in a primary signal path and a secondary signal
is generated in a secondary signal path, the method
comprising: adding the primary signal to the sec-
ondary signal by adding a first magnetic field to a
second magnetic field.

A method according to claim 1, comprising gener-
ating the secondary signal as an analog signal.

A method according to claim 1 or 2, where the pri-
mary signal is a digital signal.

A method according to any of the claims 1-3, com-
prising picking up at least one acoustic or magnetic
signal by the communication device.

A communication device comprising:

- first signal processing means for processing
the first electrical signals;

- second signal generating means for generating
a second electrical signal;

- output means for outputting the processed
electrical signals;

- where means are provided for generating a first
magnetic field and a second magnetic field in
connection with the output means.

A device according to claim 5, where at least one
microphone is provided for picking up at least one
acoustic signal.

A device according to claim 5 or 6, where a further
microphone is provided for picking up a further
acoustic signal.

A device according to any of the claims 5-7, where
a processor is provided for establishing one or more
characteristics of an incoming signal.

A hearing aid comprising:

- afirstmicrophone adapted to pick up acoustical
signals outside the ear of the hearing aid user
and transform these into first electrical signals;

- first signal processing means for processing
the first electrical signals;

- second signal generating means for generating
a second electrical signal;

- output means for outputting the processed
electrical signals;

- where means are provided for generating a first
magnetic field and a second magnetic field.

A hearing aid according to claim 9, where the output
means is a receiver comprising at least two driving
coils; where one coil is adapted to generate a first
magnetic field in correspondence with a first signal;
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and where another coil is adapted to generate a
second magnetic field in correspondence with a
second signal.

A hearing aid according to claim 9 or 10, where the
second signal path comprises means for process-
ing an analog signal.

A hearing aid according to claim 9 or 10, where the
first signal path comprises means for generating
and processing a digital signal.

A hearing aid according to claim 9, where the sec-
ond signal generating means comprises a second
microphone and a second signal processor.

An output transducer for a communication device,
the transducer comprising:

- a membrane, adapted to oscillate in corre-
spondence to input signals;

- atleast two electrically separated driving coils;

- where one coil is adapted to generate a first
magnetic field in correspondence with a first in-
put signal;

- and where another coil is adapted to generate
a second magneticfield in correspondence with
a second input signal.

Atransducer according to claim 14, where the mem-
brane and the two electrically separated coils are
contained in a single housing.
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