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(57) Abstract

For the protection of an in-the—ear
hearing aid against contamination by ear wax
through the acoustic outlet port (34a) or a
vent, a replaceable ear wax guard (36) is
inserted in the aid and comprises an essentially
tubular element with a through-going cavity
and an abutment collar in one end for sealing
abutment against the hearing aid housing (31).
For an easy and safe insertion and removal
of the ear wax guard (36), an applicator is
used, which in one end has a smooth pin for
introduction in the through-going cavity of
the ear wax guard (36) and in the other end a
harpoon-shaped catch member. For mounting
of the ear wax guard (36) a hose or tube
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member serving as acoustic outlet canal (34) is connected to an abutment collar (33) in abutment with the outside of the hearing aid.
The abutment collar is designed with oversize standard dimensions and adapted to an individually user-adapted hearing aid housing by

preparation of its periphery edge.
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WO 00/03561 PCT/DK99/00022

AN EAR WAX GUARD FOR AN IN-THE-EAR HEARING AID AND A MEANS FOR USE AT INSERTION AND
REMOVAL HEREOF

The present invention relates to a replaceable ear
wax guard to be arranged in an opening of an acoustic
outlet passage or in a vent in a housing designed for
placement in the ear canal of an in-the-ear hearing

10 aid.

In in-the-ear hearing aids where the hearing aid
housing is placed within the user’s ear canal with the
acoustic outlet port facing the inner ear and connected
to the telephone unit of the hearing aid, it is a well-

15 known problem that the acoustic outlet passage is
exposed to contamination with cerumen or ear wax which
may lead to clogging of the acoustic outlet passage
with consequently reduced sound reproduction. At worst,
there may be a risk for the ear wax to enter the

20 hearing apparatus housing and result in damage to the
electrical components of the hearing aid.

In order to avoid this problem, it is known from
US patent no. 4,972,488 to arrange a replaceable ear
wax barrier, which can at the same time provide a

25 dampening of the acoustic response, in the acoustic
outlet passage in the apparatus housing. In this known
design, the ear wax barrier is formed as a screw plug
the arrangement of which presupposes a thread being
provided in the acoustic outlet passage, and the ear

30 wax barrier is in the end facing outward at the inser-
tion by screwing, designed with incisions for providing
a slot for a screw driver. The barrier effect for
retaining of ear wax is obtained by providing inward
projections in a through-going cavity in the screw

35 plug.

As a consequence of the very small dimensions
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where the acoustic outlet passage has typically a dia-
meter of about 1 mm, the screw plug form entails that
insertion and removal of the ear wax guard is a rather
difficult operation, especially for weak-sighted
hearing aid users, and the inward projections forming
a kind of maze in the through-going cavity do not
provide full security against migration of ear wax.
Furthermore, the screw plug design cannot be used in
in-the-ear hearing aids of the conventional type where
the acoustic outlet passage is formed by a short hose
or tube member connecting the telephone unit with an
acoustic output port in the wall of the hearing aid
housing.

Furthermore, the international patent application
WO 84/04016 discloses an ear wax guard in the form of
an outwardly closed plug with a disc-shaped head which
at the placement of the plug covers the acoustic outlet
port of the aid housing. In the plug under the disc-
shaped head, there are provided radial acoustic pas-
sageways in connection with a longitudinal acoustic
passageway opening in the plug end introduced in the
aid housing. To secure a sufficient acoustic passage,
the plug is designed such that the disc-shaped head is
kept at a distance from the outside of the aid housing
which entails a risk, albeit reduced, of migration of
ear wax under the plug and in the narrow radial acous-
tic passageways. As a consequence of the smooth disc-
shaped head, the insertion and removal of the plug is
also in this case a difficult operation.

In a hearing aid known from US patent no. 4,553, -
627, an essentially mushroom-shaped ear wax guard with
a crossing acoustic passage 1is mounted with snap
engagement in metal ring inserted in the acoustic
outlet port of the hearing aid housing.

On the background of this prior art, it is the

PCT/DK99/00022
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object of the invention to provide a replaceable ear
wax guard of the stated type with a simple and low-cost
design suited for all kinds of in-the-ear hearing aids
and which can be mounted in and removed from the aid
housing in a simple way.

For this purpose, the ear wax guard according to
the invention is characterized in that it comprises an
essentially tubular element adapted to the mouth
diameter of the acoustic outlet passage or the vent and
having a through-going cavity which in one end is
partially closed by an ear wax retaining guard whereas
the element in the opposite end is connected to a
surrounding abutment collar for sealing abutment
against the hearing aid housing around the acoustic
outlet port or vent, said element being made by an
elastical yielding material and said through-going
cavity at its mouth in the abutment collar being
adapted for introduction of a means to be used when the
ear wax guard 1is inserted in and removed from the
acoustic outlet port or the vent.

As a consequence of the simple design as a short
tubular element with a surrounding abutment collar in
the end facing inward at the insertion, the ear wax
guard according to the invention 1s inexpensive to
manufacture in a large number by moulding of the
elastical yielding material, which can typically be
silicone rubber or a thermoplastic elastomer. A further
contribution to this is the positioning of the ear wax
retaining barrier in one end of the tubular element
which when introduced is led into the acoustic outlet
canal. The merely partial opening of this end of the
tubular element can be obtained by designing the guard
as a kind of screen and thus can assure a good sound
transmission.

Advantageous features and embodiments of the ear

PCT/DK99/00022
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wax guard are indicated in the dependent claims 2-5. In
a particularly advantageous embodiment, in particular
for use in connection with CIC hearing aids, the
abutment collar is provided with a convex outside and
a concave or faintly conical underside so that its
periphery edge forms a sealing lip against the aid
housing. Thus, the user comfort is improved as the ear
wax guard essentially follows the outer contour of the
aid housing.

As a consequence of the sealing abutment of the
abutment collar of the ear wax barrier against the
hearing aid housing, the abutment collar, which can
preferably be provided with a relatively thin and soft
edge, fitting snugly to the surrounding outside of the
housing with a very even transition, it is avoided that
when inserting or removing the hearing aid, the abut-
ment collar causes any inconvenience or damage to the
ear canal.

As the removal of the wax barrier in a conven-
tional way by seizing the edge of the abutment collar
as known from said US publications is thus made more
difficult, the invention further concerns a means to be
used for insertion of an ear wax guard, characterized
in that it comprises an essentially rod-shaped applica-
tor which in one end is provided with a smooth pin
fitting the mouth of the through-going cavity of the
ear wax guard for use at insertion of the ear wax guard
whereas in the opposite end it is provided with a catch
member for use at removal of the ear wax guard and
engaging the wall inner side of the through-going
cavity when pressed into its mouth.

By this applicator design, the insertion of the
ear wax guard in the acoustic outlet port and the
removal herefrom in connection with the replacement of

the ear wax guard can be made in a simple way and with

PCT/DK99/00022
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a high degree of security even by weak-sighted users,
the different design of the two ends of the applicator
for insertion and removal, respectively, contributing
to the easy operation.

Advantageous embodiments of the means are indi-
cated in the dependent claims 7-13. Thus, according to
a preferred embodiment, the essentially cylindrical and
wedge-shaped portion of the applicator is separated by
an intermediate piece with a cross section larger than
said portion, and the means comprises further a enlar-
gement lens with a bore provided for attachment on said
cylindrical or said wedge-shaped applicator portion in
abutment against said intermediate piece.

Thus, a further improvement of the operating
security is obtained, especially for weak-sighted
hearing aid users.

As from consideration of the visibility of the
through-going cavity of the ear wax guard and the risk
of pressing ear wax accumulated in the ear wax guard
out through the ear wax retaining barrier at insertion
of the applicator in the ear wax guard in connection
with the removal hereof, the catch member may not cover
a too large area, the use of the applicator, especially
in ITE hearing aids where the acoustic outlet canal is
designed as a hose or tube member guided from the
output transducer of the aid all the way through to the
acoustic outlet port in the wall of the housing, will
entail a certain risk that such a hose or tube member
and perhaps the ear wax guard itself at the pressing-in
of the catch member is pressed into the hearing aid
housing.

To encounter this risk, the invention concerns in
addition a particularly designed in-the-ear hearing aid
for arrangement of the ear wax guard and with a housing

provided for positioning in the ear canal and having an
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essentially shell-shaped wall, in which an acoustic
outlet port and perhaps a vent are provided in an end
part meant for placement in the ear canal, where the
acoustic outlet port is in connection with one end of
hose or tube member serving as acoustic outlet port,
the other end of which is connected to an outlet port
from an outlet transducer situated in the housing.

To obtain an improved security against the hose or
tube member serving as acoustic outlet canal at the
mounting or replacement of the ear wax guard being
detached from its connection with the acoustic outlet
port in the end part of the housing wall and pressed
into the housing, the hearing aid according to the
invention is characterized in that the hose or tube
member with a view to positioning an ear wax guard as
stated above is connected to an annular abutment collar
in abutment with the outside of said wall end part.

Appropriate embodiments for such a hearing aid are
stated in the dependent claims 15-22.

Since the housing for in-the-ear hearing aids of
the stated kind is usually designed with an individu-
ally adapted form according to the actual user’s ear
canal, the invention further relates to a method for
manufacture of a hearing aid of the stated type which
permits a production of the abutment collar for
mounting of the ear wax guard in a standard design
independent of the individual user adaptation of the
form of the housing.

According to the invention, this method is charac-
terized in that an abutment collar is used with over-
dimensioning in relation to said end part of the
housing wall, and that the abutment collar by prepara-
tion of its periphery edge is formed to a flush transi-
tion with the outside of said end part.

The invention is further explained in the follow-

PCT/DK99/00022
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ing with reference to the schematical drawings, where

Fig. 1 is a sectional view of a part of the
housing of an in-the-ear hearing aid,

Fig. 2 a section of Fig. 1 on a larger scale,

Figs. 3 and 4 are perspective views of an embodi-
ment of the ear wax guard,

Fig. 5 is a perspective view of an embodiment of
an insertion and removal applicator,

Figs. 6 and 7 show on a larger scale sections of
the applicator in Fig. 5,

Fig. 8 shows an embodiment of an enlargement lens
mounted on the applicator in Fig. 5,

Fig. 9 shows an alternative design of the enlarge-
ment lens,

Fig. 10 at a)-d) illustrates insertion and removal
of the ear wax guard,

Fig. 11 is a sectional view corresponding to Fig.
2, showing the end part of the housing in an embodiment
of a hearing aid especially designed for positioning of
the ear wax guard according to the invention,

Fig. 12 is a modification of the embodiment in
Fig. 11, and

Figs. 13-17 illustrate a method for use in pro-
duction of the hearing aid according to the invention.

Fig. 1 shows the portion 1 facing the inner ear,
of the housing of an in-the-ear hearing aid designed
for position in a user’s ear canal. Of the internal
components in the hearing aid only an outlet transducer
is shown in the form of a telephone unit 2 with an
output port 3 which through an acoustic outlet canal
4 formed by a hose member of plastics is connected to
an acoustic outlet port 4a designed in an end wall
part 5 of the housing portion 1. In order to avoid
contamination of the interior of the housing portion

1 with cerumen or ear wax entering through the acous-
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tic outlet canal 4, an ear wax guard 6 is placed
herein.

The embodiment shown in Figs. 2-4 of the ear wax
guard 6 1is according to the invention designed as a
short, essentially circular cylindrical tubular element
7 with a length and an outer diameter adapted to
introduction into the acoustic outlet canal 4 with
frictional fit.

A through-going also essentially circular cylin-
drical cavity 8 in the tubular element 7 is in one
end, which by insertion in the acoustic outlet canal
4 is led into this, partially closed by an ear wax
retaining barrier 9 which as shown in Fig. 4 may have
the form of a screen with loops 1limited by radial
threads 10.

In the opposite end the tubular element 7 is
surrounded by an abutment collar 11 which in the
inserted position is brought into sealing abutment
against the end wall part 5 around the acoustic
outlet port 4a. In the shown embodiment the abutment
collar 11 has a convex outside and a concave or
faintly conical underside, the peripheral edge of the
collar forming a relatively thin and soft sealing lip
12 against the end wall part 5. Thus, a high degree
of security is obtained against migration of ear wax
under the periphery edge of the collar and the ear wax
guard will in inserted position follow the contour of
the aid housing which is of considerable importance as
to comfort, especially at socalled CIC aid which are
placed in the innermost sensitive part of the ear
canal.

The ear wax guard 6 1is manufactured of elastic
yielding material as e.g. silicone rubber or a
thermoplastic elastomer and typical with an outer

diameter of 1.25-1.5 mm and an inner diameter of the
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For an improved securing of the ear wax guard 6
in the acoustic outlet canal 4, the tubular element
6 can on the outside be provided with means for
frictional engagement, e.g. in the form of at least one
circumferential bead 13.

An ear wax guard as shown and described can be
placed not only in the acoustic outlet port of the
hearing aid housing, but also in an opening facing the
inner of the ear canal, in the hearing aid housing for
a vent passage, which may have the purpose of prevent-
ing or reducing socalled occlusion effects.

A means for use at insertion and removal of the
ear wax guard 6 in Figs. 2-4 comprises an essentially
rod-shaped applicator 14 which in the embodiment
shown in Figs. 5-7 in one end has an essentially
circular cylindrical portion 15 and in the other end
an essentially wedge-shaped portion 16 formed by
bevels 17 and 18 and with a flat rectangular end edge
face 19. The end portions 15 and 16 are separated by
an intermediate piece 20 which is connected with the
end portions 15 and 16 through circular cylindrical
transition portions 21 and 22, and the intermediate
piece 20 has a cross-sectional dimension which is
larger than the adjacent transition portions 21 and 22
as is further explained in the following.

At the free end of the circular cylindrical
portion 15, the applicator 14 is provided with a
smooth circular cylindrical pin 23 for insertion in
the inner cavity 8 of the ear wax guard 6 in
connection with the insertion of the ear wax guard in
the acoustic outlet port 4. In the opposite end, the
applicator 14 is provided with a harpoon-shaped
pressing-in peak 24 projecting from the end edge
surface 19 which with catch edges 25 forms a catch

PCT/DK99/00022
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member for engagement with the wall inner side of the
tubular element 7 of the ear wax guard 6 around the
cavity 8 in connection with removal of the ear wax
guard.

Corresponding to the flat rectangular form of the
end edge surface 19, the pressing-in peak 24 is
formed as a four-sided pyramid with a flat rectangular
base. The pressing-in peak 24 is dimensioned such
that the long side in the base 1is larger than the
diameter of the through-going cavity 8 of the ear
wax guard, the pressing depth being limited so that the
pressing-in peak 24 1is prevented from being pressed
too far into the cavity 8 such that the ear wax
accumulated in the ear wax guard 6 is not pressed
through the guard 9 and into the aid housing. 1.

As a consequence of the small dimensions, it is
appropriate especially for weak-sighted hearing aid
users, if the insertion and removal means comprises an
enlargement lens designed to be positioned on the ac-
tually used end portion 15 or 16 of the applicator
14.

In a simple embodiment, such an enlargement lens
can as shown in Fig. 8 comprise a plano-convex lens 26
in the optical axis of which there is provided a bore
27 suitable for arrangement of the lens on a transi-
tion portion 21 or 22 of the applicator 14 in
engagement with the intermediate piece 20.

In order to avoid that the end portion 15 or 16
of the applicator 14 extended under the lens during
insertion or removal covers the wanted visual field, a
bore 28 provided for the attachment of the lens on the
applicator 14, as shown in Fig. 9, can in an alterna-
tive design be formed in a flange element 29 project-
ing from the periphery of the lens and forming such an
angle with the symmetry plane of the lens 30 perpen-

PCT/DK99/00022
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dicular to the optical axis that the focus of the lens
is located immediately outside the free end of the
relevant end portion 15 or 16.

When inserting the ear wax guard, this is placed
as shown in Fig. 10a on the smooth pin 23 at the end
of the end portion 15 of the applicator 14 and can
thus, perhaps by using an enlargement lens as shown in
Figs. 8 or 9 easily and securely be guided into the
acoustic outlet port 4a and be retained with fric-
tional fit in the acoustic outlet canal 4 formed by
the hose member whereupon the applicator is removed as
shown in Fig. 10b.

When a quantity of ear wax has been accumulated in
the ear wax guard entailing a significant reduction of
the sound reproduction of the hearing aid, the ear wax
guard can as shown in Fig. 10c be removed by guiding
the pressing-in peak 24 of the applicator 14 into
the cavity 8 of the ear wax guard until the catch
edges 25 enter into engagement with the surrounding
wall inner side, the ear wax guard 6 being brought
along at the subsequent removal of the applicator as
shown in Fig. 10d.

In the embodiment shown in Fig. 11 of a particu-
larly designed hearing aid according to the invention,
the ear wax guard 36 which can be designed as shown in
Fig. 3 or 4 is mounted in a bushing 32 with an
annular abutment collar 33 in abutment against the
outside of the end wall part 35 of the housing
portion 31. The bushing 32, which is preferably made
of a material with a larger rigidity, e.g. plastics or
metal, than both the elastic hose member serving as
acoustic outlet port 34 and the ear wax guard, is in
this embodiment mounted internally in the hose member
34 such that this is squeezed against the edge side of
the acoustic outlet port 34a. The bushing 32 can

PCT/DK99/00022
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e.g. be maintained in the end of the hose member 34
by gluing or welding of the abutment collar 33 to the
end wall part 35 and/or it can be inserted with a
pressure fit in the hose member 34.

The annular abutment collar 33 and the bushing
32 provide a cylindrical bore for mounting the ear wax
guard 36 which can be effected with a means in the
form of a rod-shaped applicator as described above with
reference to Figs. 5-10. The abutment collar has in
this connection such an inner diameter that it cannot
be passed by the abutment faces of the applicator
around the pin 23 and the harpoon peak 24.

The periphery edge 37 of the abutment collar 33
is as shown preferably prepared such that a flush
transition is obtained between the abutment collar and
surrounding outside of the end wall part 35.

By means of the abutment collar 33 which in the
shown embodiment is in fixed connection with the hose
member 34 through the bushing 32, there is obtained
a considerably improved security against unintentional
detachment of the hose member 34 from the acoustic
outlet port 34a at the mounting or replacement of the
ear wax guard 36 by means of an applicator as shown
in Figs. 5-10 with the risk that the hose member 34
is pressed completely into the hearing aid housing 31.

In the modification of this hearing aid design
shown in Fig. 12, the mounting bushing 42 is with the
abutment collar 43 adapted to be mounted directly in
the acoustic outlet port 44a. The hose member serving
as acoustic outlet canal can be mounted on the outside
of the bushing 42 in the same way as shown in Fig.
11, but alternatively the hose member 44 can as shown
be maintained inside the mounting bushing 42. In order
to avoid, in this embodiment, the risk of an applicator

as shown in Figs. 5-10 entering into contact with the
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hose member 44 itself, the abutment collar is prefer-
ably provided with a narrowed bore 46 for mounting of
the wax guard, preferably with the same diameter as the
internal diameter of the hose member 44.

Since the heariﬁg aid housing for in-the-ear
hearing aids 1is wusually designed with individual
adaptation to the form of the actual user’s ear canal,
it is in Fig. 13 illustrated how an abutment collar 53
as shown here without a mounting bushing can be
obtained by using an abutment collar 53 with over-
dimensions in relation to the end part 55 of the
hearing aid housing 51 and preparation of the periph-
ery edge 56 of the abutment collar 53, firstly by
cutting to a suitable diameter as shown by 57 and then
by grinding to obtain a flush transition against the
outside of the end part 55. Also in the embodiments
shown in Figs. 11 and 12, the bushings 32 and 42 with
the abutment collars 33 and 43 can in a corresponding
way be manufactured in a standard design with an
overdimensioned abutment collar which can be adapted to
the end part of the hearing aid housing by preparation
in the same way.

As shown in Figs. 11-13 it is usually most appro-
priate, e.g. for cost reasons, that the abutment
collar, whether provided with a mounting bushing or for
direct connection with the hose member serving as
acoustic outlet canal, is designed as a ring disc with
a flat underside for abutment against the end part of
the hearing aid housing. In this connection, the end
part 55 of the hearing aid housing can as shown in
Fig. 14 be prepared, e.g. by grinding to produce a flat
abutment face 58 for the abutment collar on the
mounting bushing.

Alternatively as shown in Fig. 15 such a plane

abutment face 58a can be designed in a countersunk
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way by preparing the end part of the housing by
milling. Whether the preparation is made by grinding or
milling or in another way, the acoustic outlet port
54a in the end part of the housing 55 is used as a
guide for a preparation tool designed for this purpose.

As shown in Fig. 16, at the ready-mounting of a
hearing aid in the design according to the invention,
a hose element 64 can be used with a surplus length
which is guided through the acoustic outlet port 64a
in the end part 65 of the housing 61 and fastened
hereto by gluing or welding, whereupon the projecting
part of the hose member 64 is cut flush with the
abutment face 68 formed by preparation of the end part
65 as explained above. By this mounting way, the
hearing aid design according to the invention can as
shown be provided either in the way that an abutment
collar 63 without any mounting bushing is, as shown
in Fig. 13, connected directly with the abutment face
68 by gluing or welding, or by insertion of a mounting
bushing 32 with an abutment collar 33 with a design
as shown e.g. in Fig. 11 in the end of the hose element
64.

The ready-mounted hearing aid housing 61 with
the abutment collar 33 or 53 in abutment against the
outside of the end part 65 of the hearing aid housing

61 is shown in Fig. 17.

PCT/DK99/00022
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PATENT CLAIMS

1. Replaceable ear wax guard for placement in an
opening (4a, 34a, 44a) for an acoustic outlet canal (4,
34, 44) or a vent in a housing (1, 31, 41) of an in-
the-ear hearing aid designed for positioning in the ear
canal ¢ haracterized in that it comprises
an essentially tubular element (7) adapted to the mouth
diameter of the acoustic outlet canal (4, 34, 44) or
the vent and having a through-going cavity (8) which in
one end is partially closed by an ear wax retaining
barrier (9), whereas the element (7) in the opposite
end 1s connected with a surrounding abutment collar
(11) for sealed abutment against the hearing aid
housing around the acoustic outlet port or the vent
(4a), said element (7) being made by an elastic yield-
ing material, and said through-going cavity (8) at its
mouth in the abutment collar (11) being designed for
insertion of a means (14) to be used by the insertion
or removal of the ear wax guard (6) from the acoustic
outlet opening or the vent (4, 34, 44).

2. An ear wax guard according to claim 1, ¢ h a-
racterized in that the tubular element (7) is
essentially circular cylindrical and is provided on the
outside with means (13) for frictional engagement with
the wall of the acoustic outlet opening or vent (4).

3. An ear wax guard according to claim 2, c¢c h a-
racterized in that said means comprise at
least one circumferential bead (13).

4. An ear wax guard according to claim 1, 2, and
3, characterized in that the through-going
cavity (8) is essentially circular cylindrical with a
smooth wall inner side.

5. An ear wax guard according to any of the
preceding claims, ¢ ha racter iz ed in that

the abutment collar (11) 1is provided with a convex
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outside and a concave or faintly conical underside such
that its peripheral edge (12) forms a sealing lip
against the aid housing.

6. A means to be used for insertion of an ear wax
guard (6) according to any of the preceding claims in
an opening (4a) for the acoustic outlet canal (4)
and/or a vent in the housing (1) of an in-the-ear
hearing aid designed for positioning in the ear canal
and for removal of the ear wax guard (6) from said
opening, ¢ h a r act er 1z e d in that it com-
prises an essentially rod-shaped applicator (14) which
in one end is provided with a smooth pin (23) fitting
the mouth of the through-going cavity (8) of the ear
wax guard for use at insertion of the ear wax guard (6)
whereas in the opposite end it is provided with a catch
member (24) for use at removal of the ear wax guard (6)
and engaging the wall inner side of the through-going
cavity (8) when pressed into its mouth.

7. A means according to claim 6, ¢c har a c t e-
r iz e d in that the applicator (14) is provided in
said opposite end with an abutment (19) for limitation
of the pressing-in depth of said catch member (24) in
the through-going cavity (8) in the ear wax guard (6).

8. A means according to claim 7, c har ac t e-
r i z e d in that the applicator (14) comprises at
sald one end an essentially cylindrical portion (15)
and at said opposite end an essentially wedge-shaped
portion (16) with an end edge surface (19) which for
formation of said abutment has a length exceeding the
diameter of the through-going cavity (8) of the ear wax
guard (6).

9. A means according to claim 8, char ac t e-
r i z e d in that said catch member comprises a
harpoon-shaped pressing-in peak (24) projecting from

said end edge surface (19) and having catch edges (25)
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for providing said engagement with the ear wax guard
(6) within the mouth of the through-going cavity (8).

10. A means according to claim 9, charact e-
r i z e d in that the pressing-in peak (24) has the
form of a pyramid with a small rectangular base.

11. A means according to claim 8, 9, or 10, ¢ h a-
racterized in that the essentially cylindri-
cal and wedge-shaped portions (15, 16) of the applica-
tor (14) are separated by an intermediate piece (20)
with a larger cross section than said portions, and
that the means further comprises an enlargement lens
(26, 30) with a bore (27, 28) provided for attachment
on said cylindrical or said wedge-shaped applicator
portions (15, 16) in abutment against said intermediate
pliece (20).

12. A means according to claim 11, ¢ h a r a ¢ -
t er iz ed in that said bore (27) is provided in
the optical axis of the enlargement lens (26).

13. A means according to claim 11, ¢ h a r a ¢ -
terized in that said bore (28) is provided in a
flange element (29) connected to the enlargement lens
(30), and that the symmetry plane of the enlargement
lens (30) perpendicular to the optical axis is inclined
with respect to said flange element (29) such that the
focus of the enlargement lens (30) by attachment on
the applicator (14) is positioned immediately outside
said one or said opposite end.

14. An in-the-ear hearing aid with a housing (1,
31, 41, 51, 61) provided for positioning in the ear
canal and having an essentially shell-shaped wall, in
which in an end part (5, 35, 45, 55, 65) meant for
placement inside the ear canal, there is provided an
acoustic outlet port (4a, 34a, 44a, 54a, 64a) and
optionally a vent where the acoustic outlet port (4a,

34a, 44a, 54a, 64a) is in connection with one end of a
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hose or tube member serving as acoustic outlet canal
(4, 34, 44), the other end of which is retained in an
outlet port (3) from an output transducer (2) arranged
in the housing (1), characterized in that
the hose or tube member (34, 44, 54, 64) with a view to
positioning of an ear wax guard according to any of the
claims 1-5 is connected to an annular abutment collar
(33, 43, 53) in abutment with the outside of said wall
end part (35, 45, 55,65).

15. A hearing aid according to claim 14, ¢ h a -
racterized in that the abutment collar (33,
43) is formed by a bushing inserted in the acoustic
outlet port or the vent (34a, 44a).

16. A hearing aid according to claim 15, ¢ h a -
racterilzed in that the bushing (32, 42) is of
a material with a larger rigidity than the hose or tube
member (34, 44, 64) and than the ear wax guard (36).

17. A hearing aid according to claim 15 or 16,
characterized in that the bushing (32) is
designed for arrangement inside the hose or tube member
(34, 64).

18. A hearing aid according to claim 17, ¢ h a -
r acterized in that the hose or tube member
(34) is designed for placement in abutment against the
edge side of the acoustic outlet port (34a) to be
pressed in between the bushing (32) and said edge side.

19. A hearing aid according to claim 15 or 16,
characterized in that the bushing (42) is
designed for arrangement inside the hose or tube member
(44) .

20. A hearing aid according to claim 19, ¢ h a -
racterxrized in that the abutment collar (43)
on the bushing (42) is provided with a reduced diameter
adapted to the inside diameter of the hose or tube
member (44).
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21. A hearing aid according to any of the claims
14-20, characterized in that the abutment
collar (33, 43, 53) is formed as a ring disc with a
flat underside for abutment against said end part of
the wall of the housing.

22. A hearing aid according to claim 21, ¢ h a -
racterized in that the abutment collar (53)
is fastened directly to said hose or tube member (54,
64) .

23. A hearing aid according to any of the claims
14-21, characterized in that the abutment
collar has such a diameter that it cannot be passed by
a means as stated in any of claims 6-13 at mounting and
replacement of an ear wax guard as stated in any of
claims 1-5.

24. A method for use in production of a hearing
aid according to any of the claims 14-23, ¢ har a c-
t exr ized in that an abutment collar (53) is used
with over-dimensioning in relation to said end part
(55) of the housing wall (51), and that the abutment
collar (53) by preparation of its periphery edge is
formed to a flush transition with the outside of said
end part (55).

25. A method according to claim 24 for use in
production of a hearing aid according to claim 21,
characterized in that said end part (55)
of the housing wall is formed by providing a flat
abutment face (58) for the abutment collar (53).

26. A method according claim 25, ¢c harac -

t e r iz e d in that said end part is prepared by
countersinking of said abutment face (58a).

27. A method according claim 25 or 26, by which in
the ready-mounted hearing aid, a hose or tube member
with a surplus length is used as acoustic outlet canal

(64) and guided through the acoustic outlet port (64a)
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characterized in that the projecting
length of the hose or tube member (64) is cut flush
with the formed abutment face (58, 58a), and that an
abutment collar (63) is placed directly against said
5 abutment face (68) and the cut end of the hose or tube
member (64) flush with said face.
28. A method according claim 27, ch ar a ¢ -
t er i1z edin that an abutment collar in the form of
a flat ring disc (53) is used as direct connection with
10 said abutment face (68).
29. A method according claim 27, ¢ ha r a ¢ -
t er i1z e d in that an abutment collar (33, 43) is
used which is formed by one end of a tubular mounting
bushing (32, 42) introduced with press fit in said hose
15 or tube member (34, 44).
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