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Hearing aid with a bushing for an ear wax guard 

The present invention relates to hearing aids. The invention more particularly relates to 

a hearing aid comprising an ear canal part prepared for being arranged in the ear canal 

5 of a hearing aid user. The ear canal part has a sound opening which is provided with a 

bushing for receiving an ear wax guard. 

A hearing aid usually has a sound opening or sound outlet in a part arranged in the ear 

canal of a person using the hearing aid. The sound outlet is an opening connected, e.g. 

10 with a sound guide, e.g. a short tubing, to a receiver also arranged in the ear canal part. 

The hearing aid may be of different types, where the completely-in-canal type and the 

in-the-ear type will always be provided with a receiver in the ear canal providing sound 

through a sound opening. In order to avoid ear wax from the human ear canal to enter 

15 through this sound opening, an ear wax guard is usually applied. Such an ear wax guard 

is known from EP 1 097 606 B 1. 

Ear wax guards are exchangeable and need to be replaced on a regular basis in order 

not to have the sound outlet blocked by ear wax. The time between changes of the ear 

20 wax guard varies between persons, because the amount of ear wax produced differs 

from person to person. 

The ear wax guard is usually placed in a bushing into which it is fixed, e.g. by friction 

or by some clicking means. This means that some manipulation is necessary in order to 

25 remove a used ear wax guard and to insert a new one. 

It has been found that this frequent manipulation results in that the bushing comes off 

the ear mold or hearing aid shell, or is loosened from it. 

30 It has been found that this problem can be solved by a hearing aid that comprises a new 

type of bushing comprising an inner tubular part for receiving the ear wax guard, where 

the inner tubular part is extending inward from the plane formed by the sound opening. 
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The bushing further comprises an outer tubular part extending inward from said plane, 

arranged such that a space is formed between the outer tubular part and the inner 

tubular part, said space being adapted for receiving a sound guide. 

5 The advantage of the solution is that the outer tubular part can provide a significant 

larger contact area to the ear mold material compared to previously known solutions. 

Therefore, the connection between the bushing and the ear mold material can also be 

made significantly stronger. 

10 In an embodiment of the hearing aid the inner and outer tubular parts are connected in 

the plane formed by said sound opening. This makes it easier to arrange one end of the 

sound tube between the inner and outer tubular parts. 

In an embodiment of the hearing aid the bushing is provided with means for holding the 

15 ear wax guard in position. This provides a simple way to hold the ear wax guard in 

position. 

In an embodiment of the hearing aid the bushing is made from a metal. This provides 

for a strong bushing which is more resistant to wear than one made from a plastic 

20 material. 

In an embodiment of the hearing aid the hearing aid is an in-the-ear hearing aid. 

In a further embodiment of the hearing aid the outer tubular part is shorter than said 

25 inner tubular part. This makes it easier to arrange the sound tube in the space between 

the inner and outer tubular parts. 

In a further embodiment the outer tubular part is attached to the ear mold by gluing. 

This provides for a strong attachment which is easy to handle in the manufacturing 

30 process. 
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In a further aspect the invention is also directed at a method for manufacturing hearing 

aids. More particularly at a method for manufacturing an ear canal part of a hearing aid 

comprising arranging a bushing into the sound opening of a custom fitted ear mold. The 

bushing comprises an inner tubular part extending inward from the plane formed by the 

5 sound opening and an outer tubular part extending inward from said plane. The method 

further comprises providing a sound guide and arranging this to extend from a receiver 

in the ear mold and to the space formed between the outer tubular part and the inner 

tubular part of the bushing. 

10 Some embodiments will now be explained in further detail with reference to the 

figures. 

Figure 1 illustrates an in-the-ear hearing aid with a bushing and an ear wax guard. 

15 Figure 2 illustrates a bushing having an inner tubular part and an outer tubular part. 

Figure 3 illustrates the bushing of figure 2 arranged in the ear mold material and with a 

sound guide. 

20 Figure 1 shows an in-the-ear hearing aid 1 having a faceplate 2 with microphone 

opening (not shown) and hinge for battery replacement (not shown). The face plate is 

connected to a mold 3 which is often shaped to the individual ear canal of the person to 

use the hearing aid. The other components of the hearing aid are arranged within the 

mold. These components (not shown) include one or two microphones, an electronic 

25 module and a battery. Further to these a receiver 4 for providing the sound output is 

also arranged in the ear mold 3. 

The ear mold is often manufactured in a rapid prototyping process, and is made from a 

plastic such as acrylic. A rapid prototyping process is based on an impression of the ear 

30 canal which is digitized and used for the design of the ear mold in a computer. The ear 

mold is then manufactured in a 3-D printer. This provides an easy way of custom fitting 

the ear mold. 
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The receiver 4 is provided with a sound outlet 8, where a sound tube 5 is connected to 

the sound outlet 8. The sound tube 5 is arranged to guide the sound out of the hearing 

aid and into the ear canal of the user. The sound tube 5 is usually made from a flexible 

5 material such as rubber. 

The sound tube 5 is connected to a bushing 6 which is secured to the ear mold material. 

The bushing is adapted to receive an ear wax guard 7 which is replaceable. 

10 The bushing can also be applied in a hearing aid placed behind the ear with a 

connection to an ear canal part, e.g. ear plug or ear mold. The ear canal part may 

comprise a receiver and a sound tube where an ear wax guard is necessary to protect 

the receiver, i.e. similar to figure 1. The receiver will in that case be connected through 

a wire to the behind-the-ear part. The receiver may alternatively be arranged in the 

15 behind-the-ear part and connected to the ear canal part through a sound tube. Such a 

sound tube could also be connected to the bushing 6. 

Figure 2 shows a closer view of a bushing 6. The bushing is symmetrical around the 

axis 15. The bushing 6 comprise an inner tubular part 11 which is adapted to fit into the 

20 sound tube 5 or sound guide. The bushing also comprises an outer tubular part 10, 

which on its outer surface 16 is attached to the material of the ear mold 3. This 

attachment will typically be performed by application of glue. 

The two tubular parts 10, 11 of the bushing 6 are arranged such that they will form an 

25 intermediate space 17. This space 17 is given a shape such that the sound tube 5 or 

sound guide will fit into this space 17. The bushing 6 should be manufactured such that 

the sound tube will fit exactly in between the two tubular parts. The sound tube is fixed 

to the two tubular parts by gluing to both the inner tubular part and to the surface of the 

outer tubular part facing the inner tubular part. This will also offer a very strong 

30 connection between the sound tube and the bushing, which is important since the sound 

tube and receiver are not necessarily connected to other parts of the hearing aid except 
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for the electrical wires to the electronic part. Often a cyanoacrylate glue is used for 

connecting the bushing and the sound tube. 

The inside of the inner tubular part 11 of the bushing 6 is provided with means 12 for 

5 receiving an ear wax guard 7. These means for receiving an ear wax guard is illustrated 

as a recess 12 or an indentation into which the ear wax guard may be locked. Other 

means for receiving an ear wax guard and holding this in the correct position are also 

possible. This could be a notch, a platform type area or a kind of bayonet socket. The 

ear wax guard should be easily replaceable but it must also be kept safely in position 

10 during use of the hearing aid, since ear wax entering the receiver may destroy this. 

The inner tubular part 11 and the outer tubular part 10 of the bushing 6 are connected. 

This connection may be through the flange like portion 14. 

15 The bushing 6 will typically be made from a metal, such as steel or brass. It has been 

found that in order to achieve an optimal strength of the gluing when attaching the 

bushing to the ear mold material and the sound tube, it is preferable if the surface is not 

too smooth. In order to achieve an optimal roughness of the metal surface an etching of 

the bushing is performed by dipping it into acid. This improves the strength of the 

20 glued attachment of the bushing to the sound tube and to the ear mold. 

The bushing will typically have a length in the range 2 — 2.5 mm, which is also the 

length of the inner tubular part. The outer tubular part will often have a length of 

approximately 1 mm, and the length of the outer part should preferably be at least 0.75 

25 mm. The inner tubular part will typically have a diameter of approximately 1.5 mm, 

whereas the outer tubular part will typically have a diameter of approximately 2.5 mm. 

The relationship between the length of the outer tubular part and the diameter of the 

outer tubular part is important for the strength of the bushing towards forces such as 

30 shearing and bending the bushing when e.g. exchanging the ear wax guard. In order to 

have a sufficient strength of the attachment of the bushing to the ear mold material, the 
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length of the outer tubular part should make up at least 20 % of the diameter of the 

outer tubular part. Preferably, this length should make up at least 25 % of the diameter. 

The thickness of the metal material used for the bushing is typically in the range 0.075 

5 to 0.18 mm. This thickness will vary for different parts of the bushing. 

In general the bushing for one hearing aid model will be manufactured with the same 

dimensions, even though there may be major variations in the dimensions of the custom 

fitted ear mold. 

10 

Figure 2 further shows a protrusion 18 from the flange like portion 14. A small edge 

between the flange like portion 14 and the protrusion 18 is thereby formed. When the 

bushing 6 has been arranged in the ear mold and fixed to this by gluing, a varnish is 

applied to the surface of the ear mold. It is important that this varnish does not enter the 

15 sound opening, or that a part of the varnish ends on the surface against which the ear 

wax guard is placed. Since the ear wax guard is placed against the protrusion 18, the 

small edge between the flange like portion 14 and the protrusion 18 will protect the 

protrusion 18 from being covered with vanish. If varnish were applied to the protrusion 

18 the distance to the means 12 for receiving an ear wax guide would no longer fit with 

20 the dimensions of the ear wax guide. 

The sloped or flared edge 19 surrounding the sound opening of the bushing has the 

purpose of making it easier to insert a new ear wax guard. 

25 Figure 3 shows the sound guide or sound tube inserted into the space 17 formed 

between the inner and outer tubular parts 10, 11 of the bushing. The dimensions of this 

space 17 should be prepared such that the sound tube will fit exactly. The bushing 6 is 

arranged in the material 3 of the ear mold, and will typically be fixed by gluing. 

30 The sound opening into which the ear wax guard is inserted is arranged at the end of 

the ear mold or hearing aid shell facing the ear drum when the hearing aid is in use. The 

sound opening is formed by a hole in the ear mold or hearing aid shell into which the 
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bushing is arranged. This sound opening will form a plane which will be perpendicular 

or substantially perpendicular to the axis of symmetry 15 of the bushing 6. 

When using the term tubular in the above, it should be understood that this is not 

5 necessarily a perfect circular shape, but more to be understood as substantially tubular. 

Both the inner tubular part and the outer tubular part may be provided with recesses and 

projections e.g. for the purpose of further attachment. 
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Claims 

1.  A hearing aid having an ear canal part prepared for being arranged in the ear 

canal, said ear canal part having a sound opening provided with a bushing for 

receiving an ear wax guard, said bushing comprising 

5 - 	an inner tubular part for receiving the ear wax guard, said inner tubular 

part extending inward from the plane formed by the sound opening, 

— 	an outer tubular part extending inward from said plane, arranged such 

that a space is formed between said outer tubular part and said inner 

tubular part, said space being adapted for receiving a sound guide. 

10 

2.  A hearing aid according to claim 1, wherein said inner and outer tubular parts 

are connected in the plane formed by said sound opening. 

3.  A hearing aid according to claim 1 or 2, wherein said bushing is provided with 

15 means for holding the ear wax guard in position. 

4.  A hearing aid according to claim 1, 2 or 3, wherein said bushing is made from a 

metal. 

20 	5. A hearing aid according to any one of the preceding claims, wherein the hearing 

aid is an in-the-ear hearing aid. 

6.  A hearing aid according to any one of the preceding claims, wherein said outer 

tubular part is shorter than said inner tubular part. 

25 

7.  A hearing aid according to any one of the preceding claims, wherein said outer 

tubular part has a length which is at least 25 % of the outer diameter of the 

bushing. 

30 	8. A hearing aid according to any one of the preceding claims, wherein said outer 

tubular part is attached to the ear mold by gluing. 
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9. A method for manufacturing an ear canal part of a hearing aid comprising 

arranging a bushing into the sound opening of a custom fitted ear mold, said 

bushing comprising an inner tubular part extending inward from the plane 

5 formed by the sound opening and an outer tubular part extending inward from 

said plane, said method further comprising providing a sound guide and 

arranging this to extend from a receiver in the ear mold and to the space formed 

between said outer tubular part and said inner tubular part of the bushing. 

10 
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