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(67)  The present disclosure relates to a hearing de-
vice comprising an in-the-ear housing having a longitu-
dinal axis, wherein the in-the-ear housing comprises an
interface part to releasably connect to a dome, the dome
comprising a core part having an attachment part con-
figured to connect to the interface part of the in-the-ear
housing, the dome comprising a flexible part configured

to engage an ear canal wall of a user, the flexible part
defining a tip and a bottom part, where a diameter of the
flexible part increases from the tip to the bottom part a
plurality of grooves and/or ribs being formed in the flexible
part, the plurality of grooves and/or ribs extending parallel
along a longitudinal direction of the flexible part.
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Description

[0001] The present disclosure relates to hearing aids
including domes or tips. More particularly, the disclosure
relates to a dome or tip comprising one or more grooves
or ribs.

[0002] Hearing aids, and other hearing devices, which
utilize a dome for ensuring that a housing of the hearing
aid or hearing device is secured in the ear canal of a user
are often formed rotationally symmetrical. However, the
human ear canal is not cylindrically shaped. This results
in arisk that the dome does not fit the user, which possibly
results in sound leakage.

[0003] Therefore, there is a need to provide a solution
that addresses at least some of the above-mentioned
problems. The present disclosure provides at least an
alternative to the prior art.

SUMMARY

[0004] The present disclosure provides a hearing de-
vice comprising: an in-the-ear housing having a longitu-
dinal axis, wherein the in-the-ear housing comprises an
interface part to releasably connect to a dome, the dome
comprising a core part having an attachment part con-
figured to connect to the interface part of the in-the-ear
housing, the dome comprising a flexible part configured
to engage an ear canal wall of a user, the flexible part
defining a tip and a bottom part, where a diameter of the
flexible part increases from the tip to the bottom part, a
plurality of grooves and/or ribs being formed in the flexible
part, the plurality of grooves and/or ribs extending parallel
along a longitudinal direction of the flexible part. An ad-
vantage of having grooves and/or ribs in the dome is that
the performance of the hearing aid can be improved. An-
other advantage of having a dome comprising a plurality
of grooves and/or ribs is that a consistent, controlled,
leak occurs between the grooves and/or ribs and the ear
canal. Another advantage is that it provides a better fit
for ear canals that are not perfectly cylindrical in shape.
Anotheradvantage of having ribs is that they might stiffen
the dome and thus minimize folding problems that can
otherwise occur when an ear canal is slightly smaller than
a dome.

[0005] The present disclosure further provides a hear-
ing device wherein at least one of the plurality of grooves
and/or ribs defines a jagged tooth-like pattern in a line
along the longitudinal direction of the flexible part. An
advantage of having a jagged tooth-like pattern is that it
might improve retention and allows easy insertion.
[0006] The present disclosure further provides a hear-
ing device wherein the plurality of grooves and/or ribs
have a varying diameter along the longitudinal direction.
[0007] The present disclosure further provides a hear-
ing device wherein the dome is configured so that when
attached to the in-the-ear housing and being positioned
in an ear canal, the flexible part at least partly conform
to the ear canal and at least a multitude of the plurality
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of grooves and/or ribs each establish a vent canal with
the ear canal.

[0008] The presentdisclosure further provides a hear-
ing device wherein the flexible partis at least partly spher-
ical. An advantage of this is that it allows for a better fit
in the ear canal.

[0009] The presentdisclosure further provides a hear-
ing device wherein at least the flexible part is formed from
2 different materials.

[0010] The presentdisclosure further provides a hear-
ing device wherein the interface includes a snap fitting.
An advantage of this is that a secure fitting is ensured
while also allowing for easy removal when exchanging
the dome or removing it for cleaning.

[0011] The presentdisclosure further provides a hear-
ing device wherein the dome includes one or more sensor
elements configured to provide a sensor signal to a proc-
essor of the hearing aid. An advantage of this is that
various physiological parameters can be measured.
[0012] The presentdisclosure further provides a hear-
ing device wherein the dome further comprises a filter
unit at an outlet and/or inlet. An advantage of this is that
debris such as sweat or wax can be easily removed, thus
decreasing the risk for clogging. Another advantage is
that the performance of the hearing aid is less affected
by sweat or wax.

[0013] The presentdisclosure further provides a hear-
ing device wherein the filter is fixed.

[0014] The presentdisclosure further provides a hear-
ing device wherein the dome further comprises a wax
trap arranged at the tip of the dome. An advantage of this
is that the performance of the hearing aid is less affected
by wax.

[0015] The presentdisclosure further provides a hear-
ing device wherein the dome does not comprise a vent
channel formed at the core part.

[0016] The presentdisclosure further provides a hear-
ing device wherein ribs of the plurality of grooves and/or
ribs are arranged staggered in neighboring rows of ribs.

BRIEF DESCRIPTION OF DRAWINGS

[0017] The aspects of the disclosure may be best un-
derstood from the following detailed description taken in
conjunction with the accompanying figures. The figures
are schematic and simplified for clarity, and they just
show details to improve the understanding of the claims,
while other details are left out. Throughout, the same
reference numerals are used for identical or correspond-
ing parts. The individual features of each aspect may
each be combined with any or all features of the other
aspects. These and other aspects, features and/or tech-
nical effect will be apparent from and elucidated with ref-
erence to the illustrations described hereinafter in which:

FIG. 1 schematically illustrates a dome in an ear ca-
nal,
FIG. 2 schematically illustrates a cross section of a
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dome according to the present disclosure,

FIG. 3A schematically illustrates a dome according
to the present disclosure.

FIG 3B schematically illustrates a dome according
to the present disclosure,

FIG 3C schematically illustrates a dome according
to the present disclosure,

FIG 4A schematically illustrates a dome according
to the present disclosure, and

FIG 4B schematically illustrates a dome according
to the present disclosure.

DETAILED DESCRIPTION

[0018] The detailed description set forth below in con-
nection with the appended drawings is intended as a de-
scription of various configurations. The detailed descrip-
tion includes specific details for the purpose of providing
athorough understanding of various concepts. However,
it will be apparent to those skilled in the art that these
concepts may be practiced without these specific details.
Several aspects of the apparatus and methods are de-
scribed by various blocks, functional units, modules,
components, circuits, steps, processes, algorithms, etc.
(collectively referred to as "elements"). Depending upon
particular application, design constraints or other rea-
sons, these elements may be implemented using elec-
tronic hardware, computer program, or any combination
thereof.

[0019] The electronic hardware may include micro-
electronic-mechanical systems (MEMS), integrated cir-
cuits (e.g. application specific), microprocessors, micro-
controllers, digital signal processors (DSPs), field pro-
grammable gate arrays (FPGAs), programmable logic
devices (PLDs), gated logic, discrete hardware circuits,
printed circuit boards (PCB) (e.g. flexible PCBs), and oth-
er suitable hardware configured to perform the various
functionality described throughout this disclosure, e.g.
sensors, e.g. for sensing and/or registering physical
properties of the environment, the device, the user, etc.
Computer program shall be construed broadly to mean
instructions, instruction sets, code, code segments, pro-
gram code, programs, subprograms, software modules,
applications, software applications, software packages,
routines, subroutines, objects, executables, threads of
execution, procedures, functions, etc., whether referred
to as software, firmware, middleware, microcode, hard-
ware description language, or otherwise.

[0020] A hearing device (or hearing instrument, hear-
ing assistance device) may be or include a hearing aid
that is adapted to improve or augment the hearing capa-
bility of a user by receiving an acoustic signal from a
user’s surroundings, generating a corresponding audio
signal, possibly modifying the audio signal and providing
the possibly modified audio signal as an audible signal
to at least one of the user’s ears. 'Improving or augment-
ing the hearing capability of a user’ may include compen-
sating for an individual user’s specific hearing loss. The
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"hearing device" may further refer to a device such as a
hearable, an earphone or a headset adapted to receive
an audio signal electronically, possibly modifying the au-
dio signal and providing the possibly modified audio sig-
nals as an audible signal to at least one of the user’s
ears. Such audible signals may be provided in the form
of an acoustic signal radiated into the user’s outer ear,
or an acoustic signal transferred as mechanical vibra-
tions to the user’s inner ears through bone structure of
the user’s head and/or through parts of the middle ear of
the user or electric signals transferred directly or indirect-
ly to the cochlear nerve and/or to the auditory cortex of
the user.

[0021] The hearing device is adapted to be worn in any
known way. This may include i) arranging a unit of the
hearing device behind the ear with a tube leading air-
borne acoustic signals into the ear canal or with a receiv-
er/ loudspeaker arranged close to or in the ear canal and
connected by conductive wires (or wirelessly) to the unit
behind the ear, such as in a Behind-the-Ear type hearing
aid, and/ or ii) arranging the hearing device entirely or
partly in the pinna and/ or in the ear canal of the user
such as in an In-the-Ear type hearing aid or In-the-Canal/
Completely-in-Canal type hearing aid, or iii) arranging a
unit of the hearing device attached to a fixture implanted
into the skull bone such as in a Bone Anchored Hearing
Aid or a Cochlear Implant, or iv) arranging a unit of the
hearing device as an entirely or partly implanted unit such
asinaBone Anchored Hearing Aid ora Cochlear Implant.
The hearing device may be implemented in one single
unit (housing) or in a number of units individually con-
nected to each other.

[0022] A "hearing system" refers to a system compris-
ing one or two hearing devices, and a "binaural hearing
system" refers to a system comprising two hearing de-
vices where the devices are adapted to cooperatively
provide audible signals to both of the user’s ears. The
hearing system or binaural hearing system may further
include one or more auxiliary device(s) that communi-
cates with at least one hearing device, the auxiliary de-
vice affecting the operation of the hearing devices and/or
benefitting from the functioning of the hearing devices.
A wired or wireless communication link between the at
least one hearing device and the auxiliary device is es-
tablished that allows for exchanging information (e.g.
control and status signals, possibly audio signals) be-
tween the at least one hearing device and the auxiliary
device. Such auxiliary devices may include at least one
of aremote control, a remote microphone, an audio gate-
way device, a wireless communication device, e.g. amo-
bile phone (such as a smartphone) or a tablet or another
device, e.g. comprising a graphical interface, a public-
address system, a car audio system or a music player,
or a combination thereof. The audio gateway may be
adapted to receive a multitude of audio signals such as
from an entertainment device like a TV or a music player,
a telephone apparatus like a mobile telephone or a com-
puter, e.g. a PC. The auxiliary device may further be
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adapted to (e.g. allow a user to) select and/or combine
an appropriate one of the received audio signals (or com-
bination of signals) for transmission to the at least one
hearing device. The remote control is adapted to control
functionality and/or operation of the at least one hearing
device. The function of the remote control may be imple-
mented in a smartphone or other (e.g. portable) electron-
ic device, the smartphone / electronic device possibly
running an application (APP) that controls functionality
of the at least one hearing device.

[0023] In general, a hearing device includes i) an input
unitsuch as amicrophone for receiving an acoustic signal
from a user’s surroundings and providing a correspond-
ing input audio signal, and/or ii) a receiving unit for elec-
tronically receiving an input audio signal. The hearing
device further includes a signal processing unit for
processing the input audio signal and an output unit for
providing an audible signal to the user in dependence on
the processed audio signal.

[0024] The input unit may include multiple input micro-
phones, e.g. for providing direction-dependent audio sig-
nal processing. Such directional microphone system is
adapted to (relatively) enhance a target acoustic source
among a multitude of acoustic sources in the user’s en-
vironment and/or to attenuate other sources (e.g. noise).
In one aspect, the directional system is adapted to detect
(such as adaptively detect) from which direction a par-
ticular part of the microphone signal originates. This may
be achieved by using conventionally known methods.
The signal processing unit may include an amplifier that
is adapted to apply a frequency dependent gain to the
input audio signal. The signal processing unit may further
be adapted to provide other relevant functionality such
as compression, noise reduction, etc. The output unit
may include an output transducer such as a loudspeaker/
receiver for providing an air-borne acoustic signal trans-
cutaneously or percutaneously to the skull bone or a vi-
brator for providing a structure-borne or liquid-borne
acoustic signal. In some hearing devices, the output unit
may include one or more output electrodes for providing
the electric signals such as in a Cochlear Implant.
[0025] Now referring to FIG. 1, which schematically il-
lustrates a dome 3 in an ear canal E of a user. The dome
3 in figure 1 is releasably connected to the in-the-ear
housing 1 part of a hearing aid. The in-the-ear-housing
1 has alongitudinal axis LA, and an interface part 2 which
releasably connects to the dome 3. The dome 3 has a
core part having an attachment part (described further
herein with reference to figure 2) configured to connect
to the interface part 2. The interface part 2 could for ex-
ample include a snap fitting. Other ways of connecting
the dome 3 to the interface 2 are equally plausible. The
dome 3 further comprises a flexible part configured to
engage the ear canal wall of the user. The flexible part
has a tip 4 and a bottom 5 part. The dome 3 in figure 1
preferably has grooves and/or ribs in the flexible part, as
further illustrated in figure 2.

[0026] Figure 2 illustrates a cross section of the dome
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3 when inserted into the ear canal E of a user. The core
part 6 has an attachment part for connecting to the inter-
face 2 of the in-the-ear housing 1. In figure 2, it is clearly
shown how the flexible part of the dome 3 engages the
wall W of the ear canal E. The diameter D of the flexible
part increases from the tip 4 to the bottom 5 part of the
dome 3. The dome 3 in figure 2 has grooves 7 and ribs
8 formed in the flexible part and extending parallel along
the longitudinal axis LA of the flexible part. As can be
seen in figure 2, the dome 3 is not perfectly sealed in the
ear canal E, instead, voids are created between the ribs
8 and the wall W. These spaces create leakage which
affectthe performance of the hearing aid. One advantage
of having these ribs 8 and grooves 7 is that the leakage
that occurs between ribs are consistent and controlled,
as opposed to the uncontrolled leakage that occurs in
regularly shaped domes. A dome without ribs and/or
grooves has a minimal bending radius, and thus when
trying to fit into an ear canal that is slightly smaller than
the dome, unintentional dome folds or leaks are created
as the dome does not seal properly. These folds create
an uncontrolled leak that is further impacted by jaw or
head movements (such as when eating) which also work
the dome outwards in the ear canal. Thus, such uncon-
trolled and non-consistent leaks are hard to compensate
for. By having ribs 8 and/or grooves 7, the leak is con-
sistent and controlled and thus, the gain in the hearing
aid can be compensated accordingly. As can be seen
from figure 2, the ribs 8 and/or grooves 7 create vent
canals V with the ear canal E when the dome is positioned
in the ear canal E.

[0027] The ribs 8 and grooves 7 allow for a more ad-
justable dome 3 that is more easily inserted, compared
to standard plain domes that have a hard time adjusting
to curved ear canals or ear canals with varying cross-
sectional areas due to their minimal bending radius.
[0028] Figure 3A and 3B illustrate two different exam-
ples of a dome 3 with ribs 8 on the flexible part. The ribs
8 are extending parallel along the longitudinal axis LA of
the in-the-ear housing 1. It is also possible that some or
all ribs 8 have a slight curve or are not straight from tip
4 to bottom 5. | figure 3A, the ribs 8 extend from tip 4 to
bottom5, and in fig. 3B the ribs 8 extend from the tip 4 to
slightly before the bottom 5. Adding ribs 8 on the outside
of the dome 3 like this is very similar to current domes
manufacturing, which is an advantage in production. Al-
though the ribs 8 in both 3A and 3B are shown as being
equidistantly distributed across the dome 3, itis also pos-
sible that the distance between ribs 8 vary across the
dome. It is also plausible that the width of the ribs varies
across the dome. Awidth of onerib 8 could be forexample
0.5 mm, 0.2mm, 1 mm or 1.5mm. Preferably the width is
no more than 1mm and no less than 0.2mm. The ribs 8
in fig. 3A and B all have the same width, it is however
plausible that some ribs 8 have different widths than
some other ribs 8. The ribs 8 might be from a different
material thanthe dome 3, or the material of both the dome
3 and the ribs 8 could be the same. Some examples of
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plausible materials are silicone and thermoplastic poly-
urethane.

[0029] Figure 3C is similar to figs. 3A and 3B but have
grooves 7 instead of ribs 8.

[0030] Figure 4A and 4B illustrate two examples of a
dome 3 with grooves 8 that form a jagged tooth-like pat-
tern. As can be seen, the pattern is directed parallel to
the longitudinal axis LA. The pattern can be evenly dis-
tributed across the flexible part, as in figs. 4A and 4B, or
it can be randomly scattered across the dome 3. The
pattern in fig 4A slightly differs from the pattern in fig. 4B.
It is plausible that the ribs 8 are arranged staggered in
neighboring rows of ribs. The domes 3 in figures 4A and
4B both have only jagged tooth-patterned ribs 8, but it is
plausible that a dome 3 has a combination of both jagged
ribs and ribs and/or grooves as shown in figures 3A, 3B
and 3C. ltis also plausible that the dome 3 has only one
single rib, jagged rib or groove 8. The jagged ribs 8 as in
figures 4A and 4B possibly improves retention of the
dome 3 in the ear canal due to its form. It may also allow
for easierinsertion into the ear canal. When a user chews,
speaks or otherwise move the jaw, the shape of the jag-
ged ribs 8 may also move the dome 3 forward in the ear,
thus ensuring that the hearing aid stays in place.
[0031] As can be seen in figures 1-4, the dome 3 has
a shape that at least partially is spherical. Preferably the
diameter D of the dome 3 increases from the tip 4 to the
bottom part 5. Itis further possible that the dome 3 com-
prises two flexible parts, forming a "Christmas tree"-like
structure, not shown. The two parts of such a structure,
the top and bottom part, might both have ribs and/or
grooves. It is also possible that only the top or bottom
part of the tree has ribs and/or grooves.

[0032] The dome 3 might further comprise one or more
sensors for measuring parameters, such as temperature,
blood pressure etc. The sensor could also for example
be an accelerometer, or a PPG. The dome 3 could also
comprise a filter unit at an inlet or outlet. Such filter could
be fixed. It is also possible that the dome 3 comprises a
wax trap in the tip 4 of the dome.

[0033] Itisintended that the structural features of the
devices described above, either in the detailed descrip-
tion and/or in the claims, may be combined with steps of
the method, when appropriately substituted by a corre-
sponding process.

[0034] As used, the singular forms "a," "an," and "the"
are intended to include the plural forms as well (i.e. to
have the meaning "atleastone"), unless expressly stated
otherwise. It will be further understood that the terms "in-
cludes," "comprises," "including," and/or "comprising,"
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of. It will also be understood that when an element is
referred to as being "connected" or "coupled" to another
element, it can be directly connected or coupled to the
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other element, but an intervening element may also be
present, unless expressly stated otherwise. Further-
more, "connected" or "coupled" as used herein may in-
clude wirelessly connected or coupled. As used herein,
the term "and/or" includes any and all combinations of
one or more of the associated listed items. The steps of
any disclosed method are not limited to the exact order
stated herein, unless expressly stated otherwise.
[0035] Itshould be appreciated thatreference through-
out this specification to "one embodiment" or "an embod-
iment" or "an aspect" or features included as "may"
means that a particular feature, structure or characteristic
described in connection with the embodiment is included
in at least one embodiment of the disclosure. Further-
more, the particular features, structures or characteris-
tics may be combined as suitable in one or more embod-
iments of the disclosure. The previous description is pro-
vided to enable any person skilled in the art to practice
the various aspects described herein. Various modifica-
tions to these aspects will be readily apparent to those
skilled in the art, and the generic principles defined herein
may be applied to other aspects. Reference to an element
in the singular is notintended to mean "one and only one"
unless specifically so stated, but rather "one or more."
Unless specifically stated otherwise, the term "some" re-
fers to one or more.

[0036] Accordingly, the scope should be judged in
terms of the claims that follow.
[0037] Feature list:

1 In-the-ear-housing
2 interface part

3 dome

4 tip

5 bottom

6 core part

7 grooves

8 ribs

W wall

E Ear canal

LA longitudinal axis
V vent canal

Claims
1. A hearing device comprising:

an in-the-ear housing having a longitudinal axis,
wherein the in-the-ear housing comprises an in-
terface part to releasably connect to a dome,

the dome comprising a core part having an at-
tachment part configured to connect to the in-
terface part of the in-the-ear housing, the dome
comprising a flexible part configured to engage
an ear canal wall of a user, the flexible part de-
fining a tip and a bottom part, where a diameter
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of the flexible part increases from the tip to the
bottom part,

a plurality of grooves and/or ribs being formed
in the flexible part, the plurality of grooves and/or
ribs extending parallel along a longitudinal di-
rection of the flexible part.

The hearing device according to claim 1, wherein at
least one of the plurality of grooves and/or ribs de-
fines a jagged tooth-like pattern in a line along the
longitudinal direction of the flexible part.

The hearing device according to claim 1 or 2, wherein
the plurality of grooves and/or ribs have a varying
diameter along the longitudinal direction.

The hearing device according to any one of claims
1-3, wherein the dome is configured so that when
attached to the in-the-ear housing and being posi-
tioned in an ear canal, the flexible part at least partly
conform to the ear canal and at least a multitude of
the plurality of grooves and/or ribs each establish a
vent canal with the ear canal.

The hearing device according to any one of claims
1-4, wherein the flexible part is at least partly spher-
ical.

The hearing device according to any one of claims
1-5, wherein at least the flexible part is formed from
2 different materials.

The hearing device according to any one of claims
1-6, wherein the interface includes a snap fitting.

The hearing device according to any one of claims
1-7, wherein the dome includes one or more sensor
elements configured to provide a sensor signal to a
processor of the hearing aid.

The hearing device according to any one of claims
1-8, wherein the dome further comprises a filter unit
at an outlet and/or inlet.

The hearing device according to claim 9, wherein
the filter is fixed.

The hearing device according to any one of claims
1-10, wherein the dome further comprises a wax trap
arranged at the tip of the dome.

The hearing device according to any one of claims
1-11, wherein the dome does not comprise a vent
channel formed at the core part.

The hearing device according to any one of claims
1-12, wherein ribs of the plurality of grooves and/or
ribs are arranged staggered in neighboring rows of
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