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(7) ABSTRACT

The invention specifies a hearing device, which has at least
one contact means which can be flush with the hearing device
housing. The contact means contacts an external unit, for
instance a battery charging unit, when in an extended or
folded-out position. The unithas a corresponding opening for
receiving the contact means. As a result, a reliable connection
can be established between the hearing device and the charg-
ing device when charging a rechargeable battery of the hear-
ing device for instance. The contact means can comprise first
and second contact elements, and third contact elements
which correspond to the external unit.

18 Claims, 6 Drawing Sheets
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1
HEARING DEVICE WITH A CONTACT UNIT
AND AN ASSOCTATED EXTERNAL UNIT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of German application No.
102007 042 324.3 filed Sep. 6, 2007, which is incorporated
by reference herein in its entirety.

FIELD OF THE INVENTION

The invention relates to a hearing device and an external
unit associated therewith.

BACKGROUND OF THE INVENTION

Hearing devices must establish contact with an external
unit for different applications. By way of example, hearing
devices require an energy source for powering the electrical
components during their operation. Hearing devices are thus
generally provided with batteries. To avoid a time-consuming
and costly replacement of the batteries, rechargeable batteries
are often used. For charging purposes, these are either
removed from the hearing device and connected to a battery
charging station or the batteries remain in the hearing device
and are linked to a battery charging station by way of charging
contacts integrated in the housing.

Particularly with an in-the-ear hearing device, the housing
of which is individually molded according to the shape of the
auditory canal of the hearing device wearer, a positioning of
charging contacts for secure connection to a standardized
battery charging station may be difficult.

A known solution thus consists in using an inductive bat-
tery charging method, with which a coil arranged in the hear-
ing device takes up the electrical energy emitted by a coil of
the charging device in a contact-free fashion and forwards it
to the battery. One example of an inductive charging system
for hearing aids is specified in the patent application DE 41 04
359 C2.

The inductive charging apparatus is disadvantageous in
respect of the low degree of efficiency and the large space-
wasting charging coil inside the hearing device.

SUMMARY OF THE INVENTION

It is the object of the invention to overcome these disad-
vantages and to specify a hearing device, which can be reli-
ably and simply contacted with an external unit.

According to the invention, the set object is achieved with
the arrangement of the first independent claim, by the hearing
device including at least one contact means which can be
flush with the hearing device housing. This can be extended or
folded out and in its extended or folded-out position can be
contacted with an external unit, a battery charging device for
instance.

This is advantageous in that a defined, reliable contact can
be established.

In one development, the hearing device can be embodied
such that the contact means can be inserted into the external
unit.

The advantageous factor here is that the contacting is
robust and stable.

In a further embodiment, the contact means can be a first
contact element or a first and a second contact element.

As aresult, electrical signals and electrical currents can be
transmitted between an external unit and the hearing device.
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In one development, the contact means for the mechanical
connection with the external unit can comprise a first mag-
netic element, for instance on its tip.

This is advantageous in that a robust mechanical connec-
tion can be established between the external unit and the
hearing device.

A further object of the invention consists in specifying an
external unit which corresponds to the hearing device accord-
ing to the invention.

According to the invention, the set object is achieved with
the apparatus of the second independent claim, by an external
unit having an opening which corresponds to the contact
means. This opening receives the contact means. The hearing
device is almost ‘docked’ on the external unit.

As a result, the contact means easily locates the position
which is required for contacting purposes.

In a further embodiment, the opening can be configured
such that during insertion, the contact means can be guided
into the opening from the lateral limitations of the opening.

It is advantageous here that a snug fitting and thus reliable
insertion and contacting is possible as a result.

In one development, at least one third contact element can
be arranged in the opening, said third contact element estab-
lishing an active connection with the first and/or second con-
tact element.

As a result, electrical signals can be transmitted for
instance.

In one development, the third contact element can include
a first spring element, with the aid of which the contact
element can be stored in the opening in an elastic fashion.

This has the advantage of improved contacting between the
contact elements of the hearing device and those of the exter-
nal unit.

In a further embodiment, a second magnetic element can be
arranged on the base of the opening. This assumes an active
connection together with the first magnetic element.

As a result, the contact means is held in a fixed but never-
theless removable fashion in the opening.

In one development, the second magnetic element has a
second spring element, with the aid of which the second
magnetic element can be stored in the opening in an elastic
fashion.

This optimizes the hold of the contact element in the open-
ing.

In one development, the opening can be embodied as a
tapped blind hole.

This can be manufactured in a simple and precise fashion.

According to the invention, a rechargeable battery which is
arranged in the inventive hearing device is connected to the
contact means and the inventive external unit includes an
electrical battery charging device.

This is advantageous in that even with in-the-ear hearing
devices, a rechargeable battery can be easily and reliably
recharged without having to remove it from the hearing
device.

BRIEF DESCRIPTION OF THE DRAWINGS

Further details of the invention are apparent from the
descriptions of several exemplary embodiments below, with
reference to schematic drawings, in which;

FIG. 1: shows an in-the-ear hearing device,

FIG. 2a: shows a retracted contact means,

FIG. 2b: shows an extended contact means,

FIG. 3a: shows a folded-in contact means,

FIG. 3b: shows a folded-out contact means,

SONOVA EX1015
Page 9



US 8,213,651 B2

3

FIG. 4: shows a partial view of a hearing device and an
external unit,

FIG. 5: shows a partial view of an additional hearing device
and an additional external unit,

FIG. 6: shows a partial view of an additional hearing device
and an additional external unit,

FIG. 7a: shows a front face with contact means,

FIG. 7b: shows a detailed view of the contact means from
FIG. 7q,

FIG. 8: shows an additional front face with contact means,

FIG. 9: shows a blind tapped hole of an external unit and

FIG. 10: shows a part of a battery charging arrangement
with hearing device.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows asection through an in-the-ear hearing device
1 with a housing shell 3 which has been individually manu-
factured by means of an ear impression, in the proximal inner
housing section of which a receiver 18 is arranged and with a
front face 2 being attached to the flat front of the distal bulging
front part of the shell 3.

The front face 2 is a preferably prefabricated press or
injection-molded plastic part. The visible surface 19 of the
front face 2 generally neither has apertures, boreholes, open-
ings, components or suchlike. In accordance with the inven-
tion, the visible surface 19 nevertheless has an aperture (not
shown) for receiving a contact means 4. During adjustment to
the characteristics of the human concha, the visible surface 19
of the front face 2 is molded to be concave and/or has a
contour formed to match the human ear mold.

The front face 2 is assembled on the housing interior 20
which faces away from the visible surface 19 with hearing
device components 21, 22, 23 and forms a functional unit
herewith. In the exemplary embodiment, the front face 2 on
the housing side supports a microphone 22, an amplifying
unit 21 and a battery compartment 23 with a rechargeable
battery 17. A sound inlet opening arranged in the border area
25 of the front face 2 is designated with 24, through which
sound inlet opening the acoustic signals are able to reach the
assigned microphone 22. In the instance that the hearing
device 1 is also to include a vent channel for ventilating and
for equalizing the pressure in the auditory canal, the vent
opening 26 is likewise arranged in the border area 25 of the
front face 2.

FIG. 2a shows a section through the front face 2 of an
in-the-ear hearing device. In accordance with the invention, a
contact means 4 which is flush with the front face 2 is
arranged in the front face 2 as viewed from the visible surface
19. Applying pressure to the contact means 4 allows this to be
extended out of the front face 2. For countersinking purposes,
the contact means 4 is pressed into the front face 2 and is then
held in a stop position.

FIG. 25 shows the arrangement of FIG. 2a when the con-
tact means 4 is in the extended position. Applying pressure to
the contact means 4 causes said contact means to pop out of
the visible surface 19 of the front face 2 of the hearing device
1 and leaves an opening 27 behind in the front face 2.

FIG. 3a shows a section through a further embodiment of a
face plate 2 of an inventive hearing device 1. In this way, the
contact means 4 is arranged in a foldable fashion and is shown
in FIG. 3a in a folded-in position. The contact means 4 is
rotatably mounted about a hinge axis 28 and can be easily
swung open by means of spring elements (not shown) by
applying pressure to the contact means 4.

FIG. 36 shows the folded-out position of the contact means
4 from FIG. 3a. The contact means 4 is swiveled out of the
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visible surface 19 of the front face 2 about the hinge axis 28.
The folded-out contact means 4 leaves an opening 27 behind
in the visible surface 19.

FIG. 4 shows a partial view of a section through an inven-
tive in-the-ear hearing device 1 and an external unit 5, for
instance a battery charging device. The front face 2 of the
hearing device 1 includes an extendable cylindrical contact
means 4 in the form of a pushbutton, which is indicated in the
extended position. The contact means 4 fits into an opening 6,
in a form-fit fashion, for instance a tapped blind hole of an
external unit 5. In the inserted state, a first contact element 8,
which is arranged in the manner of a cylinder on the exterior
of the contact means 4, contacts a third contact element 11
which is arranged in the manner of a cylinder on the interior
7 of the opening 6. An electrical low-resistance connection is
thus established for instance, by way of which a battery of the
hearing device (not shown) can be charged for instance.

A first magnetic element 10 is arranged on the tip of the
contact means 4 and a corresponding second magnetic ele-
ment 13 on the base 12 of the opening 6 in order to improve
the mechanical connection between the hearing device 1 and
external unit 5 in the docked state and in order to stabilize this
connection. These form a force-fit but in turn detachable
connection.

A second contact element 9 (not shown) forms the second
pole of the electrical connection. The second contact element
9 can either be arranged on the visible surface 19 of the front
face 2 or however like the first contact element 8 on the
contact means 4. Correspondingly, additional third contact
means (not shown) are then arranged for instance in a ring-
shaped fashion on the front side 29 of the external unit 5 or for
instance in the manner of a cylinder in the opening 6.

One development of the arrangement from FIG. 4 is shown
in FIG. 5. A part of the contact means 4, upon which a first
contact element 8 is arranged, shows a convex form. This
convex contact means 4 corresponds ideally to the concavely
formed third contact elements 11 in the opening 6 of the
external unit 5. Spring elements 14 below the third contact
elements 11 additionally provide for an improved contacting
with the first contact element 8 as well as an amplified dock-
ing of the hearing device 1 to the external unit 5. The docking
force is also increased by the magnetic elements 10, 13
described in FIG. 4.

FIG. 6 shows a development of the arrangement from FIG.
5, with, in addition to the elastic mounting of the third contact
elements 11, the second magnetic element 13 likewise being
mounted in an elastic fashion by means of a second spring
element 15.

FIG. 7a shows a significantly enlarged visible surface 19 of
a front face 2 of an in-the-ear hearing device 1 having two
microphone openings 24 and a retracted contact means 4
arranged centrally therein. A housing shell 3 (not shown) is
adhered to the non-visible side of the front face 2 in order to
assemble the in-the-ear hearing device 1. The protruding
parts of the front face 2 are cut off after adhesion.

A detailed exposure of the front surface 19 from FIG. 7a is
visible in FIG. 7b. Besides the two microphone openings 24
in the visible surface 19, the extended contact means 4 can be
seen. The first contact element 8 is arranged in a ring-shaped
fashion on the cylindrical exterior of the contact means. A
second contact element 9 is arranged on the tip of the contact
means 4. The contact means 4 is embodied in the form of a
pushbutton.

FIG. 8 shows a significantly enlarged additional embodi-
ment of the front face 2 from FIG. 7a. The contact elements 8,
9 are not arranged on the contact means 4 but instead on the
visible side 19 of the front face 2. The first contact element 8
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and the second contact element 9 are arranged as a concentric
circle about the contact means 4. With this embodiment, the
contact means 4 is used exclusively to establish a fixed
mechanical connection with an external unit 5 (not shown).

FIG. 9 shows a significantly enlarged part of an external
unit 5. The opening 6 forinserting the contact means 4 and the
two third contact elements 11 for establishing contact with the
first and second contact element 8, 9 are apparent from FIG.
8.

FI1G. 10 shows a simplified view of part of a section through
a battery charging arrangement. An in-the-ear hearing device
1 with front face 2 and a battery 17, which is connected to the
contact elements (not shown), is docked onto a receiving
apparatus 30 of an external unit 5 with an extended contact
means 4, said external unit 5 having a battery charging device
16. To this end, the contact means 4 is inserted into the
opening 6 of the retaining device 30. The hearing device 1 is
thus mechanically fixed in the external unit 5.

Aside from the described embodiments for arranging the
first, second and third contact elements 8, 9, 11, the most
varied of possibilities and combinations also exist in terms of
arranging contact elements 8, 9, 11. By way of example, the
first contact element 8 can be arranged on the tip of the contact
means 4 and the corresponding third contact means 11 on the
base 12 of the opening 6. Or the first and the second contact
means 8, 9 are both attached to the contact element 4 in a
ring-shaped fashion with corresponding third contact ele-
ments 11 on the interior wall of the opening 6.

The invention claimed is:

1. A hearing device, comprising:

a hearing device housing;

an external unit comprising an electrical battery charging

device; and

a contact unit that is flush with the hearing device housing

in a withdrawn, non-charging position and contacts the
external unit of the hearing device in an extended, charg-
ing position,

the contact unit being guided into an opening of the exter-

nal unit, the opening comprising a third contact element,
the third contact element comprising a curved surface,
and

the contact unit comprising a first contact element and a

second contact element, the first contact element com-
prising a curved surface for cooperatively connecting
with the curved surface of the third contact element
when the contact unit is inserted into the opening.

2. The hearing device as claimed in claim 1, wherein the
contact unit is inserted into the external unit.

3. The hearing device as claimed in claim 1, wherein the
contact unit comprises a first contact element.

4. The hearing device as claimed in claim 1, wherein the
contact unit comprises a first contact element and a second
contact element.

5. The hearing device as claimed in claim 1, wherein the
contact unit comprises a magnetic element.

6. An external unit of a hearing device, comprising:

an opening that inserts a contact unit of the hearing device,

the contact unit is guided into the opening by a lateral
limitation of the opening during the insertion of the
contact unit of the hearing device, the opening compris-
ing a third contact element, the third contact element
comprising a curved surface;

the contact unit comprising a first contact element and a

second contact element, the first contact element com-
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prising a curved surface for cooperatively connecting
with the curved surface of the third contact element
when the contact unit is inserted into the opening,

wherein the external unit comprises an electrical battery
charging device.

7. The external unit as claimed in claim 6, wherein the third
contact element actively connects with the first or the second
contact element.

8. The external unit as claimed in claim 7, wherein the third
contact element comprises a first spring element for elasti-
cally storing the contact element in the opening.

9. The external unit as claimed in claim 6, wherein the
contact unit comprises a first magnetic element.

10. The external unit as claimed in claim 9, wherein a
second magnetic element is arranged on a base of the opening
and actively connects with the first magnetic element.

11. The external unit as claimed in claim 10, wherein the
second magnetic element comprises a second spring element
for elastically storing the second magnetic element in the
opening.

12. The external unit as claimed in claim 6, wherein the
opening comprises a tapped blind hole.

13. A hearing device, comprising:

a hearing device housing;

a contact unit that is flush with the hearing device housing
in a withdrawn, non-charging position and extends from
the hearing device housing for insertion into an opening
in an external battery charging device of the hearing
device when in an extended, charging position, the con-
tact unit comprising a first contact element, the first
contact element comprising a first curved surface;

a third contact element arranged within the opening of the
external battery charging device, the third contact ele-
ment providing a lateral limitation of the opening during
insertion of the contact unit, the third contact element
comprising a second curved surface for cooperating
with the curved surface of the first contact element to
provide a mechanical interlock there between when the
contact unit is in the extended, charging position within
the opening of the external battery charging device.

14. The hearing device of claim 13, wherein the third
contact element comprises a first spring element for elasti-
cally urging the first and second curved surfaces together to
engage the mechanical interlock and for allowed first and
second curved surfaces to part for removal of the contact unit
from the opening.

15. The hearing device of claim 13, wherein two or more
opposed third contact elements are circumferentially spaced
within the opening of the external battery charging device.

16. The hearing device of claim 13, wherein the contact
unit contacts the external battery charging device in a folded-
out position when the contact unit is in the extended, charging
position.

17. The hearing device of claim 13, wherein the contact
unit comprises a first magnetic element, and wherein the
opening of the battery charging device comprises a second
magnetic element configured to actively connect with the first
magnetic element of the contact unit when the contact unit is
inserted into the opening.

18. The hearing device of claim 17, wherein the second
magnetic element comprises a second spring element for
elastically storing the second spring element in the opening,
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