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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a hearing aid device comprising a receiver unit arranged in a compartment in a shell, and
wherein the shell comprises a venting passage between first and second opposite faces of the shell to provide air passage from
one side of the shell to another.

BACKGROUND OF THE INVENTION

[0002] Custom hearing aid devices comprise a shell or ear mold custom fit and molded to the ear canal of each individual user.
Such hearing aid devices are therefore quite expensive as well as time consuming to make. The receiver in such hearing aids is
normally mounted on a tube that goes to a sound outlet facing the internal ear of the user and placed next to the opening of a
vent or venting passage traversing the shell primarily placed to allow for reduction of the occlusion effect.

[0003] Unfortunately, the receiver not uncommonly needs to be repaired or replaced for instance due to a malfunction, in which
case the shell of the hearing aid device is to be cracked open and built again. Also, current wax protection systems have proven
insufficient to completely prevent ear wax from entering the receiver causing the receiver to fail and to be completely replaced. In
prior art of ITE hearing aids the receiver has only been replaceable from a rear portion or so-called faceplate portion of the aid
where a substantially plane premanufactured plastic plate has been glued to the upper circumferential portion of the hearing aid
shell so as to isolate the interior of the hearing aid from the surrounding environment. Accordingly, to replace the defective
receiver, the faceplate portion of the aid had to be reopened with a substantial risk of damaging the customized ITE shell and/or
mechanical or electronic components housed within the shell. This furthermore is both very expensive and takes a lot of time, and
mechanical fitting problems may be difficult or impossible to avoid.

[0004] A further problem with custom hearing aid devices is the space concern as the two openings of the receiver (the sound
outlet) and of the vent, respectively, unavoidably takes up a lot of valuable space contrary to the general objective of making the
tip of the hearing aid as small as possible. The space and size requirements likewise impose strict limitations on the size of the
opening of the receiver which may otherwise be desirable to make bigger or longer in order to improve the sound output in certain
frequency intervals. For example, in some applications the vent takes about as much space on the tip as the receiver and the
aspect ratio of the receiver, width and thickness, are adapted to make space for the vent.

[0005] EP 0684750 discloses a hearing aid formed by an ogival body in which is placed a transducer connected to the output of
the amplifier, a microphone and a battery in a housing. The transducer is connected directly to a branched duct branched off and
inclined at an angle relative to a longitudinal through duct which extends between the external end and a median position in the
apex area.

[0006] US 2007/206826 discloses a hearing aid where the receiver is placed within a housing together with other components
such as microphone SPU, voltage etc. The receiver is inserted from the exterior faceplate of the device and attached to a sound
pipe. The sound is guided out through a sound outlet at the inner face of the hearing aid device, and the sound outlet is covered
with a gas tight membrane. The hearing aid further comprises a pressure equalization canal connecting the sound canal either to
the exterior faceplate, into the inner space of the hearing aid device, or to a vent.

[0007] WO 2012/006383 discloses a hearing device where the receiver is inserted and held in a pocket from the interior side of
the device and such as to extend above the surface of the device. The sound output port is covered by an ear canal dome tip
open on the bottom and with openings through which the sound is emitted. To keep moisture and contaminants out of the
receiver pocket, a sealant is provided between the pocket sides and the receiver sides.

OBJECT AND SUMMARY OF THE INVENTION

[0008] It is therefore an object of embodiments of the present invention to overcome or at least reduce some or all of the above
described disadvantages of the known hearing aids by providing a hearing aid with improved possibilities for repairing or
exchanging the receiver.
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[0009] It is a further object of embodiments of the invention to provide a hearing aid device with improved ear wax protection for
the receiver and to make easier cleaning of the hearing aid device possible.

[0010] It is a yet further object of embodiments of the invention to provide a hearing aid device for insertion into the ear canal
where the size of the tip can be reduced if so desired.

[0011] A further object of embodiments of the invention is to provide a hearing aid device where it is possible to change the
acoustical output of the device for example to create different peak(s), both in frequency and damping and to get a wider
bandwidth.

[0012] In accordance with the invention this is obtained by a hearing aid device comprising a shell adapted to be inserted in an
ear canal of a user with a first face facing towards the interior ear, the hearing aid further comprising a receiver unit being
arranged in a compartment in the shell, wherein the shell comprises a venting passage between the first face and a second
opposite face of the shell to provide air passage from one side of the shell to another, and wherein the shell comprises an
opening in the first face into the compartment and a closing member positioned to close off the compartment, wherein the receiver
unit is releasable mounted in the compartment and the opening has a shape allowing the receiver unit to be inserted into the
compartment and retracted from the shell through the opening, wherein the compartment is acoustically connected to the venting
passage such that sound emitted by the receiver unit is guided from the compartment and out of the shell via the venting

passage.

[0013] By the invention is obtained that the receiver unit can be inserted and placed in the shell from the outside and without
having to close the shell around the receiver. Likewise the receiver can be retracted and optionally replaced without needing to
open the shell. The invention thus provides for the receiver to be both inserted, retracted and optionally reinserted more easily,
faster, and with no or minimal risk of damaging the hearing aid shell. The invention may thereby provide for a more simple and
uncomplicated, faster and more economical manufacture and preparation of the hearing aid device.

[0014] At the same time an improved wax protection is obtained of the receiver unit as the receiver unit is enclosed in the
compartment with no direct opening to the exterior. Instead wax may only potentially reach the receiver unit after having passed at
least a part of the venting passage. The hearing aid device according to the invention further opens up for different possibilities
for the placing of wax protection means while still protecting the receiver unit.

[0015] Further, is obtained that even if or when ear wax has entered the receiver unit, but has not yet reached the spout of the
receiver, the receiver unit can be removed through the opening, cleaned and replaced in the hearing aid. Even relatively rough
mechanical means may be used for cleaning since one can stay away from the spout of the receiver.

[0016] The wax protection means may optionally be integrated as a part of the receiver unit. Hereby, by retracting the receiver
unit from the compartment through the opening, access is obtained to the wax protection means which may then easier be
cleaned or replaced as need be.

[0017] The shell or housing may comprise the entire or a part of the ear mold such as a customized ITE/ITC/CIC housing. Such
shells or housings must have very small dimensions of the parts positioned in the ear canal of the user and may be shaped to
fully or partly fit in some part of the ear canal of the user. The present invention facilitates the providing of very small hearing aid
devices.

[0018] In addition, the shell may comprise a wall part comprising a plurality of through-going electrical conductors separating the
compartment and a second compartment. Thus, the receiver unit could be positioned in the first compartment and the second
compartment could comprise battery, amplifier, other miniature transducer/loudspeakers etc. Then, also, any electrical contacts
and any fixing means could be attached to or integral with this wall part separating the two compartments.

[0019] Further, the shell could have outer dimensions adapted to the dimensions of an ear canal of a specific person and
wherein inner dimensions of the compartment are adapted to the person's hearing problems. This is due to the fact that receiver
units may be made so small that excess space is available. This space may be used for acoustically adapting the hearing aid
device to the particular person and the particular hearing problems of that user.

[0020] The receiver unit may comprise one or more receivers in a module, such as placed in a casing, or may be made up the
one or more receivers as such.
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[0021] Here and throughout the description, the receiver unit comprises one or more receivers/loudspeakers/transducers
applicable for hearing aids i.e. miniature receiver/loudspeaker/ transducer which may characterized by having an extent, in the
plane of the diaphragm, over an area of less than 4.0x4.0 mm, such as 3.5x3.5 mm, or even more preferably less than 3.0x3.0
mm. Alternatively or additionally, a miniature receiver/loudspeaker/transducer comprises a so-called MEMS based transducer
element which is a transducer element wholly or at least partly fabricated by application of Micro Electro-Mechanical Systems
Technology.

[0022] The receiver unit may comprise one or more receivers such as e.g. a combination of Woofer/Tweeter in two general
receivers, a dual receiver or a single receiver. A single receiver may prove advantageous especially if vibrations of the receiver is
not or only a minimal problem for instance if the receiver is properly suspended e.g. with resilient suspensions to suppress or
attenuate mechanical vibrations of the receiver.

[0023] The receiver unit may be connected or mounted to the compartment of the shell by hard mounting i.e. mounted without
resilient suspension, such as a mounting or connection of the receiver using glue, welding, soldering or the like. Additionally or
alternatively, the receiver unit may be mounted by means of resilient suspensions or supports such as elastomeric rubber boots
and elastomeric strips or ribbons mounted to partly or fully encircle the receiver unit, shock absorbing protrusions etc.

[0024] In an embodiment of the invention, the receiver unit is releasably mounted in the compartment such that the receiver unit
can be retracted from the shell through the opening. The receiver unit may advantageously be mounted in the compartment by
any means allowing for the receiving unit to be retracted or removed, e.g. by clicking, form locking, or by gluing by means of a
glue breaking or cracking when the receiver unit is retrieved. Hereby is obtained that the receiver unit can be retracted and
optionally re-inserted from the compartment and thereby from the shell one or more times with no or minimal risk of damaging the
shell by the operation. Also, the means for releasably mounting or fixing the receiver unit to the compartment may be operable by
engaging the compartment and/or the receiver unit from outside the compartment and/or receiver unit. These fixng means could
comprise one or more of a snap lock, a thread, a bayonet coupling, a key way, and snap taps.

[0025] The one or more receivers may be mounted in the receiver unit, or may as a part of the receiver unit be mounted or
connected to the compartment of the shell. The one or more receivers may be hard mounted i.e. mounted without resilient
suspension, such as a mounting or connection of the receiver using glue, welding, soldering or the like. Additionally or
alternatively, the one or more receivers may be mounted by means of resilient suspensions or supports such as elastomeric
rubber boots and elastomeric strips or ribbons mounted to partly or fully encircle the receiver, shock absorbing protrusions etc.

[0026] In one embodiment, the compartment and the receiver unit comprise mating electrically conducting contact means
adapted to provide solderless/solderfree, electrical conduction between the contact means of the compartment and the receiver
unit. Such conduction may be provided by abutting the electrically conducting means, preferably using a physical biasing in order
to ensure contact during thermal changes, vibrations etc. Alternatively, a more fixed engagement (using a thread or other
mechanically engaging parts) may be used. Preferably, the engagement is detachable in a non-destructive manner.

[0027] The electrically conducting contact means may be adapted to provide a sliding or resilient, electrically conducting contact
means. The electrically conducting contact means could comprise an electrically conducting spring, such as a helical, torsion, or
leaf spring. Alternatively or additionally, the resilient electrically conducting contact means could comprise electrically conducting
foam (such as polymeric foam with a surface covering of an electrically conducting material), a web (of an electrically conducting
material) or the like.

[0028] By mounting the one or more receivers directly to the hearing aid device shell and electrically connected through the use
of engaging/abutting/biasing contacts inside the compartment forming an acoustical chamber, a significant size of the internal
volume in the acoustic chamber can be obtained inside a shell of a small ITE/ITC/CIC type of hearing aid device.

[0029] Alternatively or additionally, the electrical signals from the hearing aid amplifier to the receiver may be provided through
for example a pair of flexible electrical leads such as multicore litze wires soldered to respective terminals of the receiver.

[0030] The venting passage may be straight or non-straight, and may comprise any sort of passage or channel at least going
from one side of the shell to the other allowing for the air pressure to be partly or fully equalized on each side of the hearing aid
shell when in use. The venting passage may comprise a tube of uniform or varying cross sectional area and may comprise one or
more branches. The venting passage may be shaped or formed or of length intervals with a view to affect or design the acoustical
output of the hearing aid device. The length of a venting passage may be between 3-35 mm, such as between 5-25 mm, such as
preferably between 8-22 mm.
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[0031] As the compartment is acoustically connected to the venting passage so that sound emitted by the receiver unit is guided
from the compartment and out of the shell via the venting passage, at least a part of the venting passage forms part of the
acoustical channel from the receiver unit to the venting passage outlet. The acoustic channel is an acoustic transmission line
between the port or spout of the receiver unit and the acoustic outlet i.e. the venting passage outlet.

[0032] Such acoustic channel may be advantageous in providing the possibility to affect the emitted sound differently than for a
receiver operating directly into the ear canal (that is, where the acoustic channel is nonexistent or provided only by the formed
metal tube typically attached to the port of receivers). Such custom devices have at least one peak at the mechanical resonance
frequency of the receiver, generally around 3 kHz. A second resonance may occur at or above 10 kHz caused by the effective
inertance of the air in the port (and residual acoustic channel of the metal tube, if present) resonating with the effective
compliance of the front volume. A deep valley exists between the two response peaks exhibited by these resonances.

[0033] ltis often desirable to have a lower peak-to-valley ratio which may be obtained by the introducing of an acoustic channel
as according to the present invention. In a simple analysis, this acoustic transmission line can be represented by a simple
inertance (mass), which allows for shifting the frequency of the acoustic resonance by adding inertance to the system, by means
of an acoustic channel.

[0034] The acoustic channel creates an additional acoustic load upon the receiver, thereby modifying its output. These two
points of view (channel modifies receiver through loading, or channel modifies acoustic output through the transmission line) are
consistent with and mathematically equivalent to each other.

[0035] The acoustic channel (viewed as a transmission line) will introduce a time delay between the acoustic outlet and the port,
equal to the effective length of the acoustic channel divided by the speed of sound. This provides a definition of the effective
length of the acoustic channel. An acoustic channel with a relatively small cross-sectional dimension that is much larger than a
wavelength can be considered lossless, meaning that the sound will not attenuate as the wave propagates down its length.
However, at smaller dimensions, the acoustic wave begins to exchange heat with the walls of the acoustic channel, thereby
attenuating the wave. This is exhibited in the frequency response as reduced amplitude of the acoustic peaks and is identified as
damping.

[0036] To a reasonable degree of accuracy, the behavior of the acoustic channel can be represented by a lossy transmission
line parameterized by its cross-sectional area and length. Thus, area and length of the channel are independently important in
the design of the acoustic channel.

[0037] An acoustic channel with area that varies with length can be segmented and represented by a series of transmission
lines; other analysis methods also exist. By varying the area along the length of the channel, the acoustic channel may also be
designed to act at least partially as an acoustic impedance matching element between the port and the acoustic impedance
presented at the outlet.

[0038] Cross sectional areas and lengths of different segments of the acoustic channel may be chosen to provide a desirable
wide bandwidth response and peak-to-valley ratios of the hearing aid device and thereby determine the acoustic output. Further,
the material parameters (such as the flexibility and hardness) of the acoustic material may be chosen or varied along the length to
yield the desired output.

[0039] In an ITE device, the acoustic channel may be 0.4-4 mm in diameter such as approximately 1-2 mm in diameter, and of a
length of 2-20 mm, such as between 3 mm and 10 mmin length.

[0040] In an embodiment of the invention, the compartment is acoustically connected to the venting passage via an acoustical
channel segment joining the venting passage at a distance from the first face of 1-9 mm, such as 2-7 mm. By the joining of the
channel segment to the venting passage at some distance is obtained that the total length of the acoustic channel can be
determined and decided upon to yield a specific output of the hearing aid device.

[0041] In an embodiment of the invention, the acoustical channel segment has a length 0.1-10 mm, such as of 0.2-5 mm, such as
of 0.2-1 mm. Hereby the length of the acoustical channel may be determined and chosen according to the desired output of the
hearing aid. Hereby, the total length of the acoustic channel can be determined and decided upon to yield a specific output of the
hearing aid device by adding some length to the acoustic channel segment between the compartment and the venting passage.
The acoustic channel segment may be made of a flexible material allowing for the channels segment to be twisted, bent or turned
to fit and be placed in even a minimal space available in the shell. Hereby even significant lengths may be obtained if desired.
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The channel may e.g. be made of SLA or a plastic material. Alternatively, the acoustic channel segment may be made as short as
possible as determined by the wall thickness between the compartment and the venting passage.

[0042] In an embodiment of the invention, the acoustical channel segment further comprises wiring for electrical connections to
the receiver unit. Hereby any electric wiring may be guided from the compartment via the acoustical channel segment into the
venting passage. In this way the acoustic channel segment and parts of the venting passage may be used for holding and guiding
the wiring.

[0043] By the hearing aid device according to the invention is obtained that the position and orientation of the sound outlet or
spout of the receiver can be chosen with a large degree of freedom. Hereby the spout position and orientation can be chosen
such as to obtain an acoustic channel of a desired length and thereby influence the output of the hearing aid.

[0044] In an embodiment, the receiver unit comprises a sound outlet oriented in a direction away from the first face. The receiver
unit may be arranged such that the sound outlet or spout is oriented in a direction opposite to the opening or in a direction away
from the opening or the first face of the shell. Alternatively or additionally the sound outlet or spout of the receiver unit may be
oriented in a direction towards the second face of the shell.

[0045] According to an embodiment of the invention, the closing member comprises a lid or a plug releasably attached to the
shell. The closing member may e.g. be attached by means of clicking, form locking, or by a glue allowing to be broken or cracked
up if the closing member is to be removed. Alternatively the closing member may be attached to the shell by e.g. a snap lock, a
thread, a bayonet coupling, a key way, or snap taps. Hereby is obtained that the closing member closes off the compartment
acoustically to ensure the sound is guided from receiving unit into the venting passage and out of the hearing aid device. Further,
the closing member closes off the compartment physically protecting the receiver unit from the environment and entrance of ear
wax through the opening. Furthermore, the closing member may be equipped with electrical connectors for providing electrical
connection when engaging the shell.

[0046] In an embodiment of the invention, at least a part of the receiver unit functions as the closing member. Hereby the hearing
aid device may be manufactured by fewer parts which may enable a more simple and fast assembling of the hearing aid device.

[0047] In an embodiment of the invention, the receiver unit is attached to the closing member. The receiver unit may e.g. be
press fitted, glued or attached by means of clicking, threads, snap locks or the like. Hereby the receiver unit may be attached to
the closing member first and thereafter inserted into the compartment of the shell, during which operation the closing member
may optionally function as a handle for easier or more secure grip on or guidance of the receiver unit.

[0048] In a further embodiment of the invention, the compartment is placed at least partly next to a part of the venting passage
such that a part of a wall of the compartment forms a part of a wall of the venting passage. Hereby the acoustic channel segment
between the compartment and the venting passage can be kept as short as possible. Further, the size of the shell may hereby be
reduced, especially reducing the dimensions needed of tip of the hearing aid.

[0049] Additionally, this reduction of the required space results in more space available in the tip part of the hearing aid, for
example for a bigger opening of the venting passage, which may be advantageous to get a wider bandwidth of the output.

[0050] According to an embodiment of the invention, the hearing aid comprises a damper placed in the venting passage between
the second face and the acoustical channel segment to the compartment. As the acoustical output from the receiver unit is guided
out of the hearing aid via a part of the venting passage, this allows for the placing of a damper at more positions in the venting
passage and thereby yielding the possibility to influence the acoustical performance of the hearing aid.

[0051] In an embodiment wax protection means are placed in the venting passage between the first face and the acoustical
channel segment to the compartment or in the acoustical channel segment from the compartment to the venting passage. Hereby
the wax protection means may be placed such as to protect both the venting passage as well as the compartment with the
receiver unit. The wax protection means can be placed in different positions, but preferably at the connection to the venting
passage, as an extra security for the receiver unit. Hereby the wax protection means may be placed some distance away from the
outlet or spout of the receiver unit thereby yielding the possibility to take out the receiver unit the compartment and clean the
device effectively and more easily from wax without or with only reduced risk of getting close to the more sensitive parts of the
receiver unit. As this is not or only a minor issue, more rough means for cleaning may optionally be employed without risk of
damaging the receiver unit.
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[0052] Additionally, more protection means may be placed at different positions.

[0053] In an embodiment, the wax protection means comprises a filter thereby effectively preventing wax from entering or getting
too close to the receiver unit.

[0054] The acoustic connection of the receiver unit to the venting passage can be guided by e.g. a piece of tubing. Hereby may
be obtained an easy or simple connection between the receiver unit and the venting passage. The tubing may further be used to
create different peak(s), both in frequency and damping. Further, the tube can be easily replaceable if at some time filled with
wax.

[0055] Alternatively the acoustic connection of the receiver unit can be free or open i.e. the spout or receiver output may be in
open connection with the compartment having an opening to the venting passage. In this way the sound goes through the spout
opening into the extra volume between the compartment and the receiver into the venting passage.

[0056] The hearing aid may have more acoustical openings between the compartment and the venting passage. Hereby it is
possible to make a so-called Thuras tube where at least a part of the output of the backside of the receivers is guided back to the
front volume of the receiver unit through a long tube in the range of 40-90 mm. Hereby may be obtained a higher output at e.g.
500 Hz - 1kHz with very little low frequencies. Further may be obtained 5-6 dB more output in certain frequency areas, likewise
increasing the efficiency by approximately 3 dB.

[0057] Finally, the invention relates to a hearing aid according to any of the above, wherein at least of part of the shell is
adapted to be inserted in an ear canal of a user with the first face facing towards the interior ear and the opposite second face
facing towards the surroundings.

LEGENDS TO THE FIGURE

[0058]

Fig. 1 illustrates in a cross-sectional view a vented hearing aid device according to prior art,

Fig. 2 illustrates in a cross-sectional view an embodiment of a hearing aid device according to the invention,
Fig. 3 shows in a cross-sectional view a sketch of another hearing aid device according to the invention,
Fig. 4 illustrates a receiver unit for use in a hearing aid according to an embodiment of the invention, and

Figure 5 shows in a cross-sectional view a sketch of another hearing aid device according to the invention.

DETAILED DISCLOSURE OF THE INVENTION

[0059] Figure 1 shows a sketch of a hearing aid device 100 according to prior art and as seen in a cross sectional view. The
hearing aid device comprises a shell 101 molded to fit in the ear canal of a user with a first face 103 or tip part facing the interior
ear and an opposite second face 104 facing toward the exterior. The shell 101 comprises a venting passage 102 between the
first 103 and second 104 opposite faces of the shell to provide an air passage from one side of the shell to the other. According
to prior art hearing aid devices, the receiver unit 105 is then placed with a sound outlet 106 next to the venting passage 102.

[0060] Figure 2 shows a sketch of a hearing aid device 100 according to the invention and as seen in a cross sectional view.
Here, the hearing aid device 100 comprises a receiver unit 105 arranged in a compartment 200 in a shell 101. The shell 101
comprises a venting passage 102 between first 103 and second 104 opposite faces of the shell to provide air passage from one
side of the shell to another. The shell further comprises an opening 201 in the first face into the compartment 200 and a closing
member 202 positioned to close off the compartment. The opening 201 is shaped to allow the receiver unit 105 to be inserted into
the compartment 200 through the opening. The receiver unit may therefore likewise be retracted through the opening without
necessarily having to crack open the shell. The compartment 200 is acoustically connected to the venting passage 102 such that
sound emitted by the receiver unit output or spout 203 is guided from the compartment and out of the shell via the venting
passage as indicated by the arrows 204. The positioning of the receiver unit therefore both allows for a simple mounting or
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assembly of the hearing aid by insertion of the receiver unit through the opening, and at the same time allows for an increased
protection of the receiver unit as ear wax, dirt and the like is likely to get stuck somewhere in the venting passage without entering
the compartment. The construction furthermore allows for more and better places to arrange ear wax protection means, such as
e.g. in or near the opening of the venting passage thereby protecting both the venting passage and the receiver unit in one. In
another embodiment the closing member 202 is a flexPCB with a biocompatibility layer at the outer side. In this case, the PCB is
directly connected and integrated with the receiver unit and so provides both electrical connection means as mechanical closing
means.

[0061] The receiver unit may optionally comprise or consist of a dual receiver. The dual receiver may then optionally be hard
mounted in the compartment. Alternatively or additionally, the hearing aid device may comprise resilient suspensions placed
between the receiver unit and the wall of the compartment.

[0062] The acoustic output is guided from the receiver unit in the compartment into the venting passage 102 via an acoustic
channel segment 207. This may comprise a piece of tubing or may be formed by walls of the shell. The acoustic channel hereby
is formed by the acoustic channel segment and the outermost part of the venting passage.

[0063] In figure 2 the output or spout 203 of the receiver unit is arranged in a direction away from the opening into the
compartment or in a direction away from the first face 103 of the shell. The spout 203 may alternatively be arranged in another
direction relative to the venting passage such as facing the venting passage 102.

[0064] In figure 3 is shown a sketch of a hearing aid device with two acoustical openings or passages 300 between the
compartment 200 and the venting passage 102. The receiver unit 105 here comprises a dual receiver 301 with a front volume
opening 302 and a back volume opening 303. Because of the two acoustic channel segments 300 a so-called Thuras tube is
formed where at least a part of the output of the receiver passes between the front and back volume openings. This may be used
to obtain a higher output at e.g. 1kHz with very little low frequencies. Further may be obtained 5-6 dB more output in certain
frequency areas, likewise increasing the efficiency by approximately 3 dB. The effect of the Thuras tube is dependent on the
lengths of the different parts of the acoustic channel and thereby on the length of the acoustic channel segments 300 between
the compartment and the venting passage. In a particular application, the acoustic channel segments may be adapted to actually
cancel the low frequencies and only output the high-frequencies. This may be advantageous for users only suffering from high-
frequency hearing loss.

[0065] Figure 4 illustrates a receiver unit 105 for use in a hearing aid according to an embodiment of the invention. The receiver
unit comprises a dual receiver 301 hard mounted 401 to the walls of the receiver unit. The figure further shows the closing
member 202 attached to the receiver unit 105 by means of snap taps 402. The figure further shows the sound outlet or spout 203
of the receiver unit 105 from where the sound is guided from the receiver into the chamber or directly to the venting passage. The
receiver unit is placed into the compartment of the shell and may connected to the compartment by different means such as by
adhesive, press fit or mechanical means. The compartment can be larger than the receiver unit or the receiver unit can fit closely
into the compartment. The closing member closes off the compartment structurally and acoustically.

[0066] Figure 5 illustrates an embodiment with a receiver unit 505 having a receiver 510 in a so-called top-fire configuration. In
this configuration the spout 503 of the receiver 510 is positioned above the diaphragm 508 and outputs sound in a direction
perpendicular to the diaphragm 508. The receiver unit 505 is positioned such that the spout 503 is directed away from the closing
member 502. The sound is guided through the venting passage 102 as indicated by arrows 504. In this particular embodiment, an
additional vibration reduction is obtained as the force created by the sound pressure works against the force generated by the
moving mass of the armature and membrane.

[0067] While preferred embodiments of the invention have been described, it should be understood that the invention is not so
limited and modifications may be made without departing from the invention. The scope of the invention is defined by the
appended claims, and all devices that come within the meaning of the claims, either literally or by equivalence, are intended to be
embraced therein.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.
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PATENTKRAV

1. Hgreapparat (100) omfattende en kapsel (101), som er tilpasset til at blive indfgrti en
brugers gregang, hvilken kapsel har en fgrste front (103), som vender mod det indre gre, idet
hagreapparatet yderligere omfatter en lydgiverenhed (105), som er placeret i et kammer (200) i
kapslen (101), idet kapslen omfatter en udluftningspassage (102) mellem den fgrste (103)
front og en anden (104) modsatliggende front af kapslen med henblik pa at tilvejebringe
luftpassage fra én side af kapslen til den anden, og idet kapslen omfatter en 8bning (201) i den
fgrste front (103) ind i kammeret (200), hvor lydgiverenheden (105) er monteret aftageligt i
kammeret (200), og abningen (201) har en form, som ggr, at lydgiverenheden (105) kan
indfgres i kammeret (200) og udtages fra kapslen gennem abningen (201),

kendetegnet ved,

at kapslen yderligere omfatter et lukkeorgan (202), som er placeret sdledes, at det kan lukke
kammeret, og kammeret er akustisk forbundet med udluftningspassagen (102), sdledes at lyd
udsendt af lydgiverenheden (105) bliver ledt fra kammeret (200) og ud af kapslen (101) via
udluftningspassagen (102).

2. Hgreapparat ifglge krav 1, hvori lukkeorganet (202) omfatter et 18g eller en prop, som er

aftageligt forbundet til kapslen (101).

3. Horeapparat ifglge et hvilket som helst af de foregaende krav, hvori i det mindste en del af

lydgiverenheden (105) fungerer som lukkeorgan (202).

4. Hgreapparat ifglge et hvilket som helst af de foregdende krav, hvori lydgiverenheden (105)
er forbundet til lukkeorganet (202).

5. Hgreapparat ifglge et hvilket som helst af de foregdende krav, hvori lydgiverenheden (105)

omfatter en lydudgang (203), som er rettet i en retning veek fra den fgrste front (103).

6. hgreapparat ifglge et hvilket som helst af de foregdende krav, hvori kammeret er akustisk
forbundet med udluftningspassagen via et akustisk kanalsegment (207), som mgder
udluftningspassagen (102) i en afstand fra den fgrste front (103) pd 1-9 mm sasom 2-7 mm.

7. Hareapparat ifalge krav 6, hvori det akustiske kanalsegment (207) har en laengde pa 0,1-10

mm s&som 0,2-5 mm sdsom 0,2-1 mm.

8. Hgreapparat ifglge et hvilket som helst af kravene 6-7, hvori det akustiske kanalsegment

(207) yderligere omfatter ledninger til elektrisk forbindelse med lydgiverenheden.
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9. Horeapparat ifglge et hvilket som helst af de foregdende krav, hvori kammeret er placeret
ved siden af en del af udluftningspassagen, sdledes at en del af en af kammerets vaegge

danner en del af en veeg i udluftningspassagen.

10. Horeapparat ifglge et hvilket som helst af kravene 6-9, hvilket hgreapparat yderligere
omfatter en deemper placeret i udluftningskanalen mellem den anden front (104) og det

akustiske kanalsegment (207) til kammeret.

11. Hgreapparat ifglge et hvilket som helst af kravene 6-10, hvilket hgreapparat yderligere
omfatter voksbeskyttelsesorganer placeret i udluftningspassagen (102) mellem den fgrste front
(103) og det akustiske kanalsegment (207) til kammeret (200).

12. Hgreapparat ifglge et hvilket som helst af kravene 6-11, hvilket hgreapparat yderligere
omfatter voksbeskyttelsesorganer placeret i det akustiske kanalsegment (207) fra kammeret
(200) til udluftningspassagen (102).

13. Hgreapparat ifglge et hvilket som helst af kravene 11-12, hvori voksbeskyttelsesorganerne
omfatter et filter.

14. Horeapparat ifglge et hvilket som helst af de foregdende krav, hvori lydgiverenheden (105)

omfatter en dobbelt lydgiver eller en kombination af en bas- og en diskanthgjtaler.
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