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DESCRIPTION

[0001] The present invention is defined by the appended claims, in particular independent claim 1.
[0002] Embodiments relate to a hearing aid with wireless battery charging capability.

[0003] A hearing aid is usually fitted in or behind the ear of the user to amplify the sound for the user. Some popular types of
hearing aids include behind-the-ear (BTE) hearing aids, in-the-ear (ITE) hearing aids, in-the-canal (ITC) hearing aids, completely-
in-the-canal (CIC) hearing aids, etc.

[0004] A hearing aid usually includes a battery to provide power for electrical component(s) housed within. For charging of the
battery, a hearing aid user may remove the hearing aid from the ear. Then the hearing aid user may bring the hearing aid
together with the battery into direct electrical contact with a battery charger or remove the battery from the hearing aid and bring
only the battery into direct electrical contact with the battery charger.

[0005] In US 2009/0096413 A1 a system and method for variable power transfer in an inductive charging or power system are
disclosed. The system comprises a pad or similar base unit that contains a primary coil, which creates an alternating magnetic
field. A receiver receives the energy from the alternating magnetic field and transfers it to a mobile device or battery.

[0006] In various embodiments, a hearing aid may be provided, which may allow wireless battery charging capability which may
eliminate a need to remove the hearing aid from the ear of the hearing aid user and reduce any inconvenience to the hearing aid
user. The hearing aid with the wireless battery charging capability may also allow for charging of the battery at any time in a
suitable environment without disruption to the usage of the hearing aid user.

[0007] An embodiment relates to a hearing aid. The hearing aid may include a set of battery charging terminals configured to be
connected to a battery, a receiver oscillator circuit electrically coupled to the set of battery charging terminals; the receiver
oscillator circuit including a receiver coil, the receiver coil being positioned such that the receiver coil surrounds the battery;
wherein the receiver coil may be tuned to resonate at a resonance frequency in a range of MHz and at the resonance frequency,
the receiver coil may be configured to receive a magnetic energy in the form of electromagnetic waves of a frequency similar to
the resonance frequency of the receiver coil and to convert the magnetic energy of the received electromagnetic waves to an
electrical current to charge the battery via the set of battery charging terminals.

[0008] In an embodiment, the electromagnetic waves may be radio waves occurring in the MHz range of the radio frequency
portion of the electromagnetic spectrum. The range of the electromagnetic waves may vary from the high frequency (HF) band
(for example 3 to 30 MHz), to the very high frequency (VHF) band (for example 30 to 300 MHz), to the ultra high frequency (UHF)
band (for example 300 to 1000 MHz), for example.

[0009] In an embodiment, the receiver coil may be electrically coupled to the set of battery charging terminals via a wire(s) or an
electrical interconnect(s). The wire(s) or electrical interconnect(s) may be of any suitable dimension or number depending on user
and design requirements. The wire(s) or electrical interconnect(s) may be positioned at any suitable position within the hearing
aid as long as there may be an electrical connection between the receiver coil and the battery charging terminals.

[0010] In an embodiment, the receiver coil may be an inductor or a transformer.

[0011] In an embodiment, the receiver oscillator circuit may further include a receiver resistor. The receiver resistor may be of
any suitable value depending on the voltage applied and current flowing through the receiver oscillator circuit. The presence of
the receiver resistor may prevent a short circuit in the receiver oscillator circuit when operating at the resonance frequency of the
receiver oscillator circuit.

[0012] In an embodiment, the receiver oscillator circuit may further include a receiver capacitor, the receiver capacitor may be
variable so as to tune the receiver coil to resonate at the resonance frequency. The receiver capacitor may be positioned parallel

to the battery to be connected so as to buffer the electrical current to be channeled to the battery.

[0013] In an embodiment, the resonance frequency of the receiver oscillator circuit may be the frequency at which the
impedance of the receiver coil may be substantially the same as the impedance of the receiver capacitor.

[0014] In an embodiment, the hearing aid may further include a rectifying circuit electrically coupled to an output of the receiver
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oscillator circuit. The rectifying circuit may also be optional. The rectifying circuit may include a plurality of diodes. The rectifying
circuit may be a bridge rectifier, which may include four diodes. The four diodes may lock the two phases of an input sine current
signal anti-cyclically and the output may be a rippled rectified current signal.

[0015] In an embodiment, the rectifying circuit may be configured to receive an alternating current signal from the receiver
oscillator circuit and to convert the alternating current signal to a direct current signal to be provided to the battery.

[0016] In an embodiment, the hearing aid may further include a loading circuit, the loading circuit may be electrically coupled to
the set of battery charging terminals.

[0017] In an embodiment, the loading circuit may include an electrical component selected from a group consisting of a
microphone, a signal processing circuit, a loud speaker and a volume control. The rectifying circuit, the loading circuit or the
electronic component(s) may be arranged on one printed circuit board (PCB).

[0018] In an embodiment, the receiver coil may be positioned such that the receiver coil may surround the battery. The receiver
coil may be dimensioned to include a same thickness as the battery or of any other suitable dimensions depending on user and
design requirements.

[0019] In an embodiment, the hearing aid may further include a battery chamber housing, wherein the receiver coil may be
positioned in the battery chamber housing.

[0020] In an embodiment, the hearing aid may further include a coating, the coating may be configured to partially surround the
receiver coil.

[0021] In an embodiment, the coating may include a gap dimensioned and arranged to prevent the electrical current from
generating a further magnetic field which may further generate a further electrical field. The coating may include more than one
gap depending on user and design requirements. The gap may be in the range of mm to cm.

[0022] In an embodiment, the coating may include a permeable material. The coating may also include a flexible material so as to
be able to surround the receiver coil.

[0023] In an embodiment, the coating may include a plastic hose.

[0024] In an embodiment, the hearing aid may be a behind-the-ear (BTE) hearing aid, an in-the-ear (ITE) hearing aid, an in-the-
canal (ITC) hearing aid or a completely-in-the-canal (CIC) hearing aid.

[0025] In an embodiment, the transmitter coil and the receiver coil may transmit energy when tuned or made to operate at a
resonance frequency.

[0026] In the drawings, like reference characters generally refer to the same parts throughout the different views. The drawings
are not necessarily to scale, emphasis instead generally being placed upon illustrating the principles of various embodiments. In
the following description, various embodiments are described with reference to the following drawings, in which:

Figure 1
shows a circuit representation of a wireless charging system for wireless charging of a hearing aid including a receiver coil
useful for understanding the invention;
Figure 2
shows a circuit representation of a wireless charging system for wireless charging of a hearing aid including a receiver coil,
a rectifying circuit and a battery according to an embodiment;
Figure 3
shows an example of a wireless charging system not falling under the scope of protection;
Figure 4
shows a cross-sectional view of a receiver coil useful for understanding the invention;
Figure 5
shows a cross-sectional view of a receiver coil surrounded by a coating useful for understanding the invention;
Figure 6
shows a perspective view of a receiver coil partially surrounded by a coating;
Figure 7
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shows a perspective view of the receiver coil in Figure 6 surrounding a battery according to an embodiment;

Figure 8
shows a three-dimensional perspective view of a battery surrounded by a receiver coil in a left side hearing aid according
to an embodiment;

Figure 9
shows a three-dimensional perspective view of a battery surrounded by a receiver coil in a right side hearing aid according
to an embodiment;

Figure 10
shows a three-dimensional enlarged perspective view of a battery surrounded by a receiver coil as shown in Figure 9
according to an embodiment;

Figure 11
shows a top view of a battery surrounded by a receiver coil in a hearing aid according to an embodiment;

Figure 12
shows a perspective view of a behind-the-ear hearing aid including a battery surrounded by a receiver coil according to an
embodiment;

Figure 13
shows a perspective view of an in-the-ear hearing aid including a battery surrounded by a receiver coil according to an
embodiment.

[0027] In an embodiment, wireless energy transmission from a power source (PS) to a receiver (R), for example a battery may be
disclosed.

[0028] One of the principles of transmitting signals may be to include coils that, built in an oscillator, may be in resonance. Little
power may be needed for signal transmission because the receiver may be good enough to detect the weak signal and the
receiver may have enough power to amplify and filter the signals.

[0029] For energy transmission, a more powerful signal may be required to make the power available for use. The formula for
induced voltage (Ujnd) in a coll is:

Um¢=L.%
(1)

Where L: inductance
di/dt: rate of current change

which may be converted so that the required current (l) may be calculated.

v
I“/I&

[0030] To transmit power by using two oscillators, it may require a decent voltage level to achieve enough power coming through

because the electric field (E) is defined as:
U

d

- (3)
so the voltage or the power of the electric field drops linearly to the distance (d) between the PS and the R.

[0031] This may be compensated by increasing the voltage but it may not be recommendable to increase the electric field as the
electric field may interfere with the nerve electrons of a human body.

[0032] When using an oscillator at high frequencies, it may generate two sources of fields, the electric part and the magnetic part
of the wave and therefore giving rise to the name electromagnetic wave.

[0033] But because of the relationship below:
o~ oB
0 o —
VxE o
(4)

Where V: Magnetic field



DK/EP 2476266 T3

E: Electric field
dB/dt: ratio between the amount of change in amplitude of the magnetic field (dB) and the time it takes to make that change (dt)

both waves are orthogonal. It may be possible to reduce the electric part and use only the magnetic part of the wave, which may
not be dangerous. It may be feasible to use a high frequency, a high voltage to transmit and receive the power from the PS.

[0034] Technically this may be realized by using a coil that may be coated with a coating for example of a high permeable
material. The coating may prevent the electric field lines to radiate into free space but more so induce another magnetic field
inside the coating. As the coating may be highly permeable, no magnetic radiation may exit the coating but the magnetic radiation
may stay inside the geometry. The technical side effect of the coil with the coating may be that by using a full coating, the
magnetic field may induce another electric field. To prevent this, a small gap may be inserted at some point of the coil. The
transmitted energy of the coil may change from
W = %EQ(EQ + &B?) with £ : permitivity

(5)
to
Win = %euesz with < : permitivity

(6)

[0035] Fig. 1 shows a circuit representation of a wireless charging system 102 for wireless charging of a hearing aid 104
including a receiver coil 112 useful for understanding the invention.

[0036] The wireless charging system 102 may include a power source 106 for generating electromagnetic waves and the hearing
aid 104 for receiving the electromagnetic waves so as to allow wireless charging of a battery (not shown).

[0037] While wireless communication may span a spectrum from about 9 kHz to about 300 GHz, in an embodiment it may span a
spectrum of MHz. In an embodiment, the electromagnetic waves may be radio waves occurring on the radio frequency portion of
the electromagnetic spectrum. The range of the electromagnetic waves may vary from the high frequency (HF) band (for example
3 to 30 MHz), to the very high frequency (VHF) band (for example 30 to 300 MHz), to the ultra high frequency (UHF) band (for
example 300 to 1000 MHz), for example.

[0038] In an embodiment, the wireless communication between the power source and the hearing aid may be established via
radio frequency communication, microwave communication, for example long-range line-of-sight via highly directional antennas,
or short-range communication, or infrared (IR) short-range communication, for example from remote controls or via infrared data
association (IRDA). The wireless communication may also include wireless LAN, Bluetooth, Global Positioning System (GPS).

[0039] The hearing aid 104 may include a set of battery charging terminals 108 configured to be connected to the battery, a
receiver oscillator circuit 110 electrically coupled to the set of battery charging terminals 108, the receiver oscillator circuit 110
including a receiver coil 112. The receiver coil 112 may be tuned to resonate at a resonance frequency in a range of MHz and at
the resonance frequency, the receiver coil 112 may be configured to receive a magnetic energy in the form of electromagnetic
waves of a frequency similar to the resonance frequency of the receiver coil 112 and to convert the magnetic energy of the
received electromagnetic waves to an electrical current to charge the battery via the set of battery charging terminals 108.

[0040] The receiver oscillator circuit 110 may further include a receiver resistor 114. The receiver oscillator circuit 110 may
further include a receiver capacitor 116, the receiver capacitor 116 may be variable so as to tune the receiver coil 112 to
resonate at the resonance frequency.

[0041] The power source 106 for generating the electromagnetic waves of the frequency similar to the resonance frequency of
the receiver coil 112 may include a transmitter oscillator circuit 118 and a driving source 120. The driving source 120 may be a
voltage source. The power source 106 may be a separate device from the hearing aid 104 (may be termed a receiver) and
positioned adjacent or at a distance away. The transmitter oscillator circuit 118 may include a transmitter coil 122, a transmitter
resistor 124 and a transmitter capacitor 126. The driving source 120 may be electrically coupled to the transmitter oscillator circuit
118 and may be configured to provide an electrical current to drive the transmitter coil 122, thereby generating the
electromagnetic waves. The electromagnetic waves may be transmitted from the transmitter coil 122 to the receiver coil 112 at the
resonance frequency.
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[0042] The positioning of the receiver coil 112 in relation to the transmitter coil 122 may allow a transformation to reduce the
voltage level and gain current to be directed to the battery.

[0043] Further, as the transmitter coil 122 may be typically bigger than the receiver coil 112 around the battery, the number of
windings may be different. The relationship between voltage and the number of windings of the transmitter coil 122 and the

receiver coil 112 may be defined by the following equation:
Uy 1~

U 5

Where U1: primary voltage (i.e. voltage across transmitter coil)
U2: secondary voltage (i.e. voltage across receiver coil)
N1: primary number of windings (i.e. transmitter coil)

N2: secondary number of windings (i.e. receiver coil)

[0044] And with a relationship between flux and inductance, current and number of windings as follows:
b =Ldor ¥ = Lt (8)
Wherein ®: flux

L: inductance

I: current

[0045] A relationship between voltage, inductance, current and flux may be derived as shown below.

Z!__é‘ﬁ?i‘_fﬂ“il
Uz——a—“;;_f‘g'iz

(9)

[0046] Fig. 2 shows a circuit representation of a wireless charging system 102 for wireless charging of a hearing aid 104
including a receiver coil 112, a rectifying circuit 128 and a battery 130 useful for understanding the invention.

[0047] Fig. 2 is similar to Fig. 1 with the hearing aid 104 including a rectifying circuit 128, a battery 130 and a loading circuit 132.

[0048] Like in Fig. 1, the wireless charging system 102 in Fig. 2 may include a power source 106 for generating electromagnetic
waves and the hearing aid 104 for receiving the electromagnetic waves so as to allow wireless charging of the battery 130.

[0049] The hearing aid 104 in Fig. 2 may include a set of battery charging terminals 108 configured to be connected (e.g. via an
ohmic direct coupling) to the battery 130, a receiver oscillator circuit 110 electrically coupled to the set of battery charging
terminals 108, the receiver oscillator circuit 110 including a receiver coil 112. The receiver coil 112 may be tuned to resonate at a
resonance frequency in a range of MHz and at the resonance frequency, the receiver coil 112 may be configured to receive a
magnetic energy in the form of electromagnetic waves of a frequency similar to the resonance frequency of the receiver coil 112
and to convert the magnetic energy of the received electromagnetic waves to an electrical current to charge the battery 130 via
the set of battery charging terminals 108.

[0050] The receiver oscillator circuit 110 may further include a receiver resistor 114. The receiver oscillator circuit 110 may
further include a receiver capacitor 116, the receiver capacitor 116 may be variable so as to tune the receiver coil 112 to
resonate at the resonance frequency.

[0051] The power source 106 for generating the electromagnetic waves of the frequency similar to the resonance frequency of
the receiver coil 112 may include a transmitter oscillator circuit 118 and a driving source 120. The driving source 120 may be a
voltage source. The power source 106 may be a separate device from the hearing aid 104 (may be termed a receiver) and
positioned adjacent or at a distance away. The transmitter oscillator circuit 118 may include a transmitter coil 122, a transmitter
resistor 124 and a transmitter capacitor 126. The driving source 120 may be electrically coupled to the transmitter oscillator circuit
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118 and may be configured to provide an electrical current to drive the transmitter coil 122, thereby generating the
electromagnetic waves. The electromagnetic waves may be transmitted from the transmitter coil 122 to the receiver coil 112 at the
resonance frequency.

[0052] The hearing aid 104 may further include a rectifying circuit 128 electrically coupled to an output of the receiver oscillator
circuit 110. The rectifying circuit 128 may be a bridge rectifier, which may include four diodes 134. The rectifying circuit 128 may
be configured to receive an alternating current signal from the receiver oscillator circuit 110 and to convert the alternating current
signal to a direct current signal to be provided to the battery 130.

[0053] The hearing aid 104 may further include a loading circuit 132, the loading circuit 132 may be electrically coupled to the
set of battery charging terminals 108. The loading circuit 132 may include an electrical component selected from a group
consisting of a microphone, a signal processing circuit, a loud speaker and a volume control.

[0054] Fig. 3 shows an example of a wireless charging system 102 not falling under the scope of protection.

[0055] Like in Fig. 2, the wireless charging system 102 in Fig. 3 may include a power source 106 for generating electromagnetic
waves and the hearing aid 104 for receiving the electromagnetic waves so as to allow wireless charging of the battery 130.

[0056] The hearing aid 104 in Fig. 3 may include a set of battery charging terminals 108 configured to be connected to the
battery 130, a receiver oscillator circuit 110 electrically coupled to the set of battery charging terminals 108, and a rectifying
circuit 128 electrically coupled to an output of the receiver oscillator circuit 110. The rectifying circuit 128 may be a bridge
rectifier, which may include four diodes 134.

[0057] The power source 106 for generating the electromagnetic waves of the frequency similar to the resonance frequency of
the receiver coil 112 may include a transmitter oscillator circuit 118 electrically coupled to a driving source 120.

[0058] Fig. 4 shows a cross-sectional view of a receiver coil 112 useful for understanding the invention. Fig. 4 shows the electric
field(s) 136 and the magnetic field(s) 138 generated when the receiver coil 112 receive the magnetic energy in the form of
electromagnetic waves of a frequency similar to the resonance frequency of the receiver coil 112.

[0059] The electric field(s) 136 radiate in an outward direction from the receiver coil 112 and the magnetic field(s) 138 radiate in
a circular direction enclosing the receiver coil 112. The number of the electric field(s) 136 and magnetic field(s) 138 as shown
may not be limited to the number as shown.

[0060] Fig. 5 shows a cross-sectional view of a receiver coil 112 surrounded by a coating 142 useful for understanding the
invention.

[0061] Fig. 5 may also show the electric field(s) 136 and the magnetic field(s) 138 generated when the receiver coil 112 receive
the magnetic energy in the form of electromagnetic waves of a frequency similar to the resonance frequency of the receiver coll
112.

[0062] The electric field(s) 136 radiate in an outward direction from the receiver coil 112 and the magnetic field(s) 138 radiate in
a circular direction enclosing the receiver coil 112.

[0063] The coating 142 may prevent the electric field(s) 136 to radiate into free space but more so induce a further magnetic
field(s) 140 (in an opposite direction to the magnetic field(s) 138) inside the coating 142. As the coating 142 may be highly
permeable, no magnetic field (s) (radiation) or further magnetic field(s) 140 may ext the coating 142 but the magnetic field (s) or
the further magnetic field(s) 140 may stay inside the coating 142. The technical side effect of the coil with the coating 142 may be
that by using a full coating 142, the further magnetic field(s) 140 may induce a further electric field(s) (not shown) within the
coating 142.

[0064] Fig. 6 shows a perspective view of receiver coil 112 partially surrounded by a coating 142.
[0065] To prevent the induction of the further electric field (not shown) within the coating 142, a gap 144 or an opening may be
inserted at some point of the receiver coil 112. The gap 144 may be dimensioned and arranged to prevent the electrical current

from generating a further magnetic field (not shown) which may further generate the further electric field within the coating 142.

[0066] Fig. 7 shows a perspective view of the receiver coil 112 in Fig. 6 surrounding a battery 130 according to an embodiment.
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[0067] The receiver coil 112 may surround the battery 130 and the receiver coil 112 may be partially surrounded by the coating
142.

[0068] The coating 142 may also include a gap 144 dimensioned and arranged to prevent the electrical current from generating
a magnetic field (not shown) which may further generate a further electrical current (not shown).

[0069] Fig. 8 shows a three-dimensional (3D) perspective view of a battery 130 surrounded by a receiver coil 112 in a left side
hearing aid 104 according to an embodiment.

[0070] Similar to Fig. 7, the receiver coil 112 may surround the battery 130 and the receiver coil 112 may be partially surrounded
by the coating 142.

[0071] The coating 142 may also include a gap 144 dimensioned and arranged to prevent the electrical current from generating
a magnetic field (not shown) which may further generate a further electric field (not shown) within the coating 142.

[0072] Fig. 9 shows a three-dimensional perspective view of a battery 130 surrounded by a receiver coil 112 in a right side
hearing aid 104 according to an embodiment.

[0073] The battery 130 and the receiver coil 112 as shown in Fig. 9 may be different from that as shown in Fig. 8 in that the
battery 130 and the receiver coil 112 as shown in Fig 8 may be used in the left side hearing aid 104 and the battery 130 and the
receiver coil 112 as shown in Fig. 9 may be used in the right side hearing aid 104.

[0074] Fig. 10 shows a three-dimensional enlarged perspective view of a battery 130 surrounded by a receiver coil 112 as
shown in Fig. 9 according to an embodiment.

[0075] Fig. 11 shows a top view of a battery 130 surrounded by a receiver coil 112 in a hearing aid 104 according to an
embodiment.

[0076] Fig. 12 shows a perspective view of a behind-the-ear (BTE) hearing aid 104 including a battery 130 surrounded by a
receiver coil 112 according to an embodiment. The BTE hearing aid 104 further include a PCB 146 on which the rectifying circuit
(now shown), the loading circuit (not shown) or the electronic component(s) (not shown) may be arranged on.

[0077] Fig. 13 shows a perspective view of an in-the-ear (ITE) hearing aid 104 including a battery 130 surrounded by a receiver
coil 112 according to an embodiment. The ITE hearing aid 104 further include a PCB 146 on which the rectifying circuit (now
shown), the loading circuit (not shown) or the electronic component(s) (not shown) may be arranged on.

[0078] While the invention has been particularly shown and described with reference to specific embodiments, it should be
understood by those skilled in the art that various changes in form and detail may be made therein without departing from the
scope of the invention as defined by the appended claims. The scope of the invention is thus indicated by the appended claims
and all changes which come within the meaning and range of the scope of the claims are therefore intended to be embraced.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Harehjeelp (104) omfattende:

et saet af batteriopladningsterminaler (108), som er indrettet til at blive for-
bundet med et batteri (130),

et modtageroscillatorkredslgb (110), som er koblet til seettet af batterioplad-
ningsterminaler (108), hvilket modtageroscillatorkredsleb (110) omfatter en
modtagerspiral (112),

hvorved modtagerspiralen (112) er tunet til at frembringe resonans ved en
resonansfrekvens i et radiofrekvensomréde og ved resonansfrekvensen,
hvilken modtagerspiral (112) er konfigureret til at modtage en magnetisk
energi i form af elektromagnetiske bglger ved en frekvens magen til modta-
gerspiralens (112) resonansfrekvens og til at omdanne de modtagne elek-
tromagnetiske bglgers magnetiske energi til en elektrisk strgm til opladning
af batteriet (130) via saettet af batteriopladningsterminaler (108).

hvorved modtagerspiralen (112) er séledes placeret, at modtagerspiralen
(112) omslutter batteriet (130).

2. Harehjeelp (104) ifglge krav 1, og som yderligere omfatter
et batterikammerhus, hvorved modtagerspiralen (112) er placeret i batterikam-

merhuset.

3. Hgrehjeelp (104) ifolge krav 1 eller 2,
hvorved modtageroscillatorkredslgbet (110) yderligere omfatter en modtager-
modstand (114).

4. Harehjeelp (104) ifalge ethvert af kravene 1 til 3, hvorved modtageroscilla-
torkredslgbet (110) yderligere omfatter en modtagerkondensator (116), hvilken
modtagerkondensator (116) er sdledes variabel, at modtagerspiralen (112) tunes

til at frembringe resonans ved resonansfrekvensen.

5.  Harehjeelp (104) ifolge ethvert af kravene 1 til 4,
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og som yderligere omfatter
et ensretterkredslob (128), som er koblet elektrisk til et output fra modtageroscil-
latorkredslgbet (110).

6. Horehjaelp (104) ifolge krav 5,
hvorved ensretterkredslabet (128) er konfigureret til at modtage et vekselstrgms-
signal fra modtageroscillatorkredslgbet (110) og omdanne vekselstramssignalet

til et jeevnstrgmssignal, der skal leveres il batteriet (130).

7. Horehjeelp (104) ifolge ethvert af kravene 1 til 6,
og som yderligere omfatter et ladekredslgb (132), hvilket ladekredslgb (132) er
koblet elektrisk til saettet af batteriopladningsterminaler (108).

8. Horehjeelp (104) ifglge krav 7,
hvorved ladekredslgbet (132) omfatter en elekirisk komponent, som er udvalgt
fra en gruppe bestaende af en mikrofon, et signalbearbejdningskredslab, en hgijt-

taler og en volumenkontrol.

9. Harehjeelp (104) ifolge ethvert af kravene 1 til 8,
og som yderligere omfatter en belaegning (142), hvilken belaegning (142) er ind-
rettet til delvis at omgive modtagerspiralen (112).

10. Horehjeelp (104) ifalge krav 9,
hvorved belaegningen (142) omfatter en spalte (144), som er sédledes dimensio-
neret og anbragt, at elekirisk stram hindres i at generere et yderligere magnetisk

felt, som yderligere genererer et yderligere elektrisk felt.

11. Horehjeelp (104) ifalge krav 9 eller 10,
hvorved belaegningen (142) omfatter et permeabelt materiale.

12. Horehjeelp (104) ifolge ethvert af kravene 9 til 11, hvorved belsegningen

(142) omfatter en plastslange.
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3

13. Harehjeelp (104) ifolge ethvert af kravene 1 til 12,
hvorved harehjeelpen (104) er en bag-eret-hgrehjeelp, en i-gret-harehjeelp, en i-
grekanalen-hgrehjeelp eller en fuldsteendigt-i-harekanalen-hgrehjaelp.
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