
An earplug for a hearing aid The present invention
relates to an earplug for a hearing aid and a hearing
aid with an earplug, in particular a soft earplug for
a BTE- type hearing aid. BTE-type hearing aids
generally have a hearing aid housing comprising a hard
shell in which all of the electronics, including input
and output transduc ers, .of the hearing aid are
typically located. The hard shell is worn Behind The
Ear, hence the abbre viation BTE. If the output
transducer is located in the hearing aid housing, the
output sound from the hearing aid is conducted via a
sound tube to an ear plug placed in an ear of the
person wearing the hearing aid. Both the sound tube
and the earplug consti tute replaceable parts, which
can be, and normally are, replaced with regular
intervals. The earplug, which is in direct contact
with the ear, is typically replaced more often than
the sound tube, because it is more prone to be soiled,
e.g. by cerumen. Since the earplug is frequently
replaced, it is not desirable to provide it as an
individually fitted piece i.e. adapted to the specific
shape of the ear canal of the wearer. Rather, it
should be provided as a soft plug, which is
comfortable to wear, by any person, irrespective of
the specific shape of the ear canal. In practice
however, even soft earplugs will not fit any person,
but have to be provided in a few different lengths and
diameters, e.g. two or three, in order to fit both
children and adults . Regarding comfort, it is also
desirable to pro 



vide an earplug, which does not completely block
theear canal . Blocking the ear canal completely leads
to the uncomfortable occlusion effect, where distorted
sounds transmitted through bones and other tissue be
come more predominant . One such known soft earplug is
marketed by the company GN Resound, Taastrup, DK. This
earplug could roughly be described as having a
mushroom shape with a fourth order rotational symmetry
along a centre axis. The earplug comprises a central
part comprising a longitudinal bore and one sound
output opening in communication with said longitudinal
bore, a collar surrounding said central part and
adapted to engage the wall of an ear canal, and four
sound passages communicating with the environment
outside of the ear canal, the sound passages being
provided between said collar and said central part .
The sound output open ing is located axially at the
tip of the front end inserted into the ear canal, i.e.
concentrically with the axis of the rotational
symmetry. The earplug is made from silicone rubber,
which is injection mounded and subsequently
vulcanized. This known earplug as described above is
shown as part of the EU design no. 000007893-0001,
registered on 1 April 2003. With this earplug,
however, there is the drawback that when inserting it
in the ear, cerumen may enter the sound output
opening, which is placed in the very tip of the
earplug. If this happens, the sound produced by the
hearing aid cannot leave the plug, thus affecting the
proper function of the hearing aid. Another drawback,
of this known earplug is 



that, even though an appropriate size is selected it
may still not fit the wearer. That is to say, the
earcanal may for the specific user have such a shape
that when the earplug is inserted into the earcanal,
it always or mostly ends up in a position, in which
the sound output opening is blocked by the wall of ear
canal . The company Bruckhoff Apparatebau, Hannover,
DE, supplies an attachment for the sound tube of
hearing aids. This device is marketed under the name
Cerumen Defenser (CD) . This attachment cannot be
considered to be an earplug as it does not engage the
ear canal . Instead it is held freely in the ear canal
supported only by the sound tube. This device is gen
erally cylindrical with a central bore. From the cen
tral bore, sound output openings extend axial Iy away
from the sound tube as well as transversely in the
radial direction. This known device has been shown on
the internet, <URL: http ://www. bruckhoff
-apparatebau. com/zub-allg .htm> 31 January 2005.
Though not specifically for a hearing aid, a further
earplug is known from US-A-3934100 . Like the earplug
of EU design no. 000007893-0001 mentioned above, this
earplug has a single sound output opening at the very
tip of the earplug in the insertion di rection. From
this prior art it is the object of the present
invention to provide an earplug for a hearing aid,
which is less prone than prior art earplugs to
blocking, in particular blocking by the ear canal wall
in the inserted position, but also by cerumen
picked-up during insertion. In particular, but not 



exclusively, the object of the invention relates to a
soft earplug adapted to be attached to the sound tube
of a BTE- type hearing aid.According to a first aspect
of the present in vention this object is achieved by
an earplug for a hearing aid, in particular for a
BTE-type hearing aid said earplug having a front end,
the front end being adapted to be inserted into an ear
canal of a wearer, and said earplug comprising a main
body part compris ing a bore, and at least one sound
output passage in communication with said bore and
leading to a sound output opening, a collar
surrounding said main body part and adapted to engage
a wall of the ear canal, said output opening having at
least one edge part lo cated in a retracted manner
with respect to said front end. According to a second
aspect of the present invent ion this object is also
achieved by hearing aid, in particular a BTE-type
hearing aid, comprising an earplug, said earplug
having a front end, the front end being adapted to be
inserted into an ear canal of a wearer, and said
earplug comprising a main body part comprising a bore,
and at least one sound output passage in communication
with said bore and leading to a sound output opening
defined by one or more edge parts, a collar
surrounding said main body part and adapted to engage
a wall of the ear canal, said output opening having at
least one edge part located in a retracted manner with
respect to said front end. By arranging the edges of
the sound output opening in this way it is achieved
that the sound output openings and the sound passages
leading to 



them are located in a lateral way, i.e. not facing
forward in the insertion direction of the ear plug. By
placing the sound output opening in this way, sev eral
factors cooperate to prevent blocking of thesound
output openings. First of all, having the sound output
opening arranged in this lateral way, reduces the risk
that cerumen is pressed into the opening, during
insertion of the earplug into the ear canal .
Moreover, having the sound output opening in the main
body part, and having a collar surrounding the main
body part, reduces the risk of the sound opening en
gaging the wall of the ear canal, which would block
the opening, or, if the engagement is only temporary
during insertion of the earplug into the ear canal,
could lead to cerumen being pressed into the sound
output opening, thus blocking it. Thus the collar not
only fulfils the primary function of holding the ear
plug in the ear canal, but also aids in keeping the
sound output opening free from blockage. According to
a preferred embodiment, said main body part comprises
at least one further sound pas sage. Having more than
one sound passage, and hence more than one sound
output opening drastically reduces the risk of a total
blockage, in particular if the openings are arranged
in such a way that they cannot all engage the wall of
the ear canal at the same time. This is in particular
the case if, according to a further preferred
embodiment, a plurality of sound passages each has at
least one edge part located in a retracted manner with
respect to said front end. In this case the sound
output openings may be distrib 



uted around the main body part, preferably equidistant
. Thus, if one opening should engage the wall of the
ear canal because the earplug is badly centred, the
other sound output openings would have an in creased
distance to the wall of the ear canal .It is however
also the case if, according to another preferred
embodiment, said at least one fur ther sound passage
extends in a direction coaxially with an axis,
preferably a centrally arranged axis. According to
another preferred embodiment said at least one sound
passage has a circular cross sec tion. A circular
cross section is easy to provide in connection with
the moulding of the earplug. If the passage is
frusto-conical , it facilitates removal of the cores
of the mould. According to a different preferred
embodiment, the at least one sound passage comprises a
slit. Pro viding the sound output openings in this
manner may obviate the need for extra cores in the
moulding process of the earplug. In a further
preferred embodiment, the at least one sound passage
has a taper towards the longitudi nal bore. This
allows wide openings with a cross sec tion larger than
the cross sectional dimensions of the longitudinal
bore, which in turn not only reduces the risk of the
sound output openings being blocked, but also
facilitates the removal of cores after the moulding
process, as mentioned above. According to another
preferred embodiment, the longitudinal bore has means
adapted for engaging a sound tube. This facilitates
the assembly and mutual fixation of the earplug and
the sound tube. 



According to a further embodiment, at least a part of
said longitudinal bore has a polygonal cross section,
in particular a square cross section. This is
advantageous in relation to the moulding of the
earplug, because it facilitates the moulding of
soundoutput openings perpendicular to the longitudinal
axis of the hearing aid. According to yet another
preferred embodiment, at least one vent passage is
provided in said collar. This not only prevents the
occlusion effect, but also allows persons with mild
hearing losses to hear envi ronmental sounds directly.
The invention will now be described in greater detail
based on a number of preferred embodiments, given as
non-limiting examples and illustrated on the drawings.
On the drawings, fig. 1 is a perspective view of a
BTE- type hearing aid mounted with a sound tube which
is termi nated in an earplug according to a first
embodiment of the invention, fig. 2 is a perspective
view of the earplug ac cording to the first embodiment
of the invention, fig. 3 is a front plan view of the
earplug ac cording to the first embodiment of the
invention, fig. 4 is a rear plan view of the earplug
ac cording to the first embodiment of the invention,
fig. 5 is a cross sectional view of the earplug
according to the first embodiment of the invention
taken along the line V-V in fig. 3 , fig. 6 is a
perspective view of a second em bodiment of the
earplug according to the invention, fig. 7 is a cross
sectional view of the second 



embodiment taken along the line VII-VII in fig. 6 ,
fig. 8 is a cross sectional view corresponding to that
of fig. 7 of a third embodiment of the inven tion,
fig. 9 is a cross sectional view of the third
embodiment taken along the line IX-IX in fig. 8 ,
andfig. 10 is a cross sectional view of a modifi
cation of the hearing earplug in fig. 5 . Fig. 1 shows
a BTE- type hearing aid generally designated by
reference numeral 1 . The BTE-type hearing aid
comprises a housing 2 containing the elec tronics of
the hearing aid 1 including input and out put
transducers, signal processing means, etc. A sound
tube 3 is attached to the housing 2 . The sound tube 3
comprises at one end a coupling means 4 for attaching
it to the housing 2 and coupling the sound tube to the
output transducer of the hearing aid 1 , located in
the housing 2 of the hearing aid 1 . At the other end
of the sound tube 3 there is arranged a holding means
in the form of a loop 5 to be placed inside of the
outer ear behind the tragus but essen tially outside
the ear canal, thus holding the sound tube 3 in
position with respect to the ear. The loop may be
adjustable to the size and shape of the ear of the
wearer, by means of a series of notches 6 . The sound
tube 3 including the coupling means 4 and the loop 5
is usually supplied as an assembled, replace able
unit. At the end of the sound tube 3 an earplug 7 ac
cording to the invention is attached. The earplug 7 is
typically a separate part which can be replaced
independently of the sound tube 3 . This is because 



the earplug 7 is generally more prone to being soiled,
e.g. by cerumen, than the sound tube 3 , and thus
needs more frequent replacement . The earplug 7 is
made from a softer material than the tube 3 , pref
erably by injection moulding, whereas the tube 3 is
supplied in lengths of extruded material. The tube 3
itself is made of a softer material than the shell
ofthe housing of the hearing aid 1 . The material of
the earplug would preferably be a thermoplastic elas
tomer, TPE. The earplug 7 according to fig. 1 is shown
in greater detail in fig 2 . As can be seen, the
overall shape of the earplug 7 is a body of revolution
about an axis A-A. The earplug 7 has a front end 8 and
a rear end 9 . When the earplug 7 is inserted into the
ear canal of a wearer, it is inserted with the front
end 8 first. Also, the earplug 7 generally has rota
tional symmetry along the axis A-A, the order of which
may vary along the axis A-A. This, however, is not an
essential feature, and some of the cross sec tions
along axis A-A may not have any rotational symmetry at
all. In this case the axis A-A is rather to be
understood as an axis along which the earplug 7 will
preferably be inserted into an ear canal. The earplug
7 comprises a generally cylindrical main body part 10.
Since the earplug 7 is preferably a body of
revolution, the main body part 10 is pref erably a
central part coaxial with the axis A-A. The
cylindrical part 10 has a longitudinal bore, in which
an end the sound tube 3 is inserted. The longitudinal
bore, in which the sound tube 3 is inserted, is
preferably provided as a central bore 11 along the
axis 



A-A. The central bore 11 has a first portion 13, which
is adapted to the size of the sound tube 3 to be
inserted therein. The first portion 13 of the cen tral
bore 11 is thus typically cylindrical. To facilitate
the insertion of the sound tube the central bore may
have a chamfer 12, in order to give the bore 11
increased dimensions at the rear end 9 of the ear
plug, where the sound tube 3 is to be inserted.
Inorder to secure the sound tube 3 in the central bore
11, the central bore 11 may have locking means. A s
best seen in fig. 5 , this locking means may comprise
a narrowed portion, formed by an annular rib 14. When
the sound tube is inserted in the central bore 11,
this rib 14 will engage the sound tube 3 . Preferably,
the sound tube 3 is provided with a matching circum
ferential groove (not shown) . In order to prevent the
sound tube 3 from being inserted too far into the
central bore 11, the central bore 11 has a second
narrower portion 15, forming a shoulder 16, which the
sound tube 3 may abut when inserted into the central
bore 11. Inserting the sound tube 3 too far could
otherwise block the communication from the central
bore 11 to the sound passages 17, which lead to sound
output openings (generally designated by reference
numeral 18) on the outer surface 7a of the earplug 7 ,
because these passages 17 extend laterally in accor
dance with the general inventive concept of the invent
ion. Partially in order to ensure that the edges 18a,
18b, 18c, 18d of the sound output openings 18 do not
engage the wall of the ear canal, the hearing aid has
a collar 19, surrounding the main body part 10. 



If a sound output opening 18 engage the wall of the
ear canal, it may pick up cerumen, which may block it,
or it may be blocked simply by the engagement with the
wall . A s can best be seen from fig. 3 , the earplug
7 has a plurality of sound passages 17, namely three
equidistant sound passages 17, each of which extend in
a generally lateral direction from the central bore
11. Having several sound passages 17 further reduces
the risk of blockage. Given the matched dimen sions of
the ear canal and the earplug 7 , it is sub stantially
less likely that all should engage the wall of the ear
canal at the same time or during the same insertion
motion. Rather, if one sound output opening 18 of the
earplug 7 is forced against the wall of the ear canal
at one side, the other sound output openings 18 will
be farther away from the wall of the ear canal on the
other side, and thus less prone to blockage. If only
one sound output opening 18 is used, the main body
part 10 may preferably not be central part, but off
-set with respect to the centre of the collar 19. This
allows the collar 19 to aid in ensuring a larger
distance from the wall of the ear canal to the sound
output opening 18, than would be the case with a
coaxial centrally arranged main body part 10. In the
embodiment described in figs. 1 to 5 , the sound
output openings in the surface 7a of the ear plug are
defined by four edges 18a, 18b, 18c, 18d, one of which
is retracted with respect to the front end 8 of the
earplug 7 , that is to say it does 



not lie in an imaginary plane Pl tangential to the
very tip of the front end 8 of the earplug 7 , or if
the tip is a point, an imaginary plane Pl to which the
axis A-A is a normal, in which plane said point is
located. Rather, it is located in such a way that it
lies in or intersects an imaginary plane P2 , to which
the axis A-A is a normal, located at a point between
the front end 8 of the earplug and the rear end 9
thereof. Preferably, there is also a distance between
the edge 18a and the central bore, e.g. inform of a
passage 17. This prevents cerumen from en tering
directly into the central bore. As can best be seen
from fig. 2 , the passages 17 leading from the central
bore 11 to the opening 18, are essentially shaped as
slits. As also illus trated in fig. 2 , the slits may
have a taper from the opening to the central bore,
i.e. a wedge- shape. This allows the openings 18 to
have larger dimensions than the cross-section or
diameter of the central bore 11, which in turn reduces
the risk of blockage. Moreover, the edges of the sound
output opening need not be sharp but may be rounded
such as illustrated by edge 18b in fig. 10. Apart from
serving to position the main body part 10 of the
earplug 7 properly with respect to the ear canal, the
collar 19 also has vent openings 20 to allow sound to
leave and enter the ear independent of the hearing aid
1 . This overcomes the occlusion ef fect and allows
persons with only mild hearing losses, e.g. only at
certain frequencies, to hear sounds in their
environment directly. It should however be noted that
the main pur 



pose of the collar 19 is to secure the main body part
10 in the ear canal, while at the same time preferably
also aiding in providing a well defined position of
the main body part 10 therein. Moreover, it should be
noted that the skilled person will understand that it
not necessary that the collar has vent openings 20 at
all. Not having vent openings 20 may be advantageous
in the sense that it will reduce the risk of feedback
from the sound output openings 18 to the in put
transducers of the hearing aid 1 .Figs. 6 and 7
illustrate a different embodiment of the earplug 7
according to the invention. Ele ments, which
correspond to elements of the embodiment described
above, will have the same reference numerals, and
their description will only be repeated to the extent
necessary for the understanding of this embodiment .
Unlike the embodiment above, which has three
slit-shaped passages from the central bore 11 to the
same number of sound output openings 18, the earplug
of figs. 6 and 7 has two oval openings 18 in the sur
face 7a. In fig. 7 it can be seen that this oval shape
is a consequence of the passages 17 being cy
lindrical. Thus because of the complex curved shape of
the outer surface 7a, the sound output opening be
comes an oval in the broadest sense, i.e. not neces
sarily an ellipse. The passages 17 could evidently
also have a taper towards the central bore, i.e. be
frusto-conical . Having tapered passages 17
facilitates the removal of cores or form parts after
the moulding of the earplug. In addition to the
lateral sound passages 17, 



the earplug also has an axial sound passage 21 lead
ing to a further opening 22 . This additional sound
passage is cylindrical and coaxial with the axis A-A.
Even though this passage 21 is just as prone to being
blocked by cerumen as coaxial passages in the prior
art, this is not a problem because the lateral pas
sages 17 and openings 18 will not be blocked.
Evidently the passage 21 may also have a taper. This
additional passage is however optional, and fig. 8
illustrates an embodiment corresponding tothat of
figs. 6 and 7 , but without the axial sound passage .
Even though most of the central bore 11, and the sound
passages preferably have circular cross - sections, it
is advantageous if the central bore 11 has a junction
part 23 with a polygonal cross-section where the sound
passages 17 meet the central bore 11. This is best
seen in fig. 9 , which is a cross section taken along
the line IX-IX in fig. 8 . The embodiment in fig. 7 ,
however, has the same cross section and fig. 9 could
just as well be a cross section thereof. The number of
sides of the polygonal cross-section should reflect
the number of sound passages 17. In the example
illustrated in figs. 7-9, the crosssection is square,
because there are two sound pas sages 17. Having a
square cross-section facilitates the moulding because
cores inserted laterally for forming the sound
passages 17 can have plane end sur faces matching the
plane sides of a core forming the junction part 23 of
the central bore 11. Thus, a square cross section
would also be appropriate if there were four bores,
with a 90 spacing, whereas a 



triangular cross section would be appropriate for
three passages with a 120 spacing. As can clearly be
seen from fig. I1 the lower edge 18a of the opening 18
lie in the plane P2 re tracted with respect to the
plane Pl in which the tip 8 of the earplug 7 lies. In
fact, all parts of the edge of the opening 18 in fig.
7 lies retracted in this way, i.e. all edge parts of
the sound output opening 18 are located in such a way
that they lie in or intersect an imaginary plane, to
which the axis A -A is a normal, located at a point
between the front end 8 of the earplug and the rear
end 9 thereof . Evidently, the same is true for the
embodiment shown in fig. 8 . Moreover, the skilled
person will understand that if the edge 18c in fig 5 .
is placed farther away from the axis A-A back along
the edge 18b away from the tip 8 towards the rear 9 ,
the same will be true for this embodiment. Conversely
the skilled person will understand that the sound
slits forming the sound passages 17 could pass all the
way across the front end of the main body part . Also,
the skilled person will know that combi nations of
features from the various embodiments de scribed can
be combined without deviation from the invention.
Finally it should be noted that the above em bodiments
are only examples, and that even though the earplug
has been exemplified by means of a specific BTE type
hearing aid, the skilled person will realise that the
teachings regarding the earplug is also ap plicable to
other types of hearing aids. In particu lar the
earplug could accommodate the output trans 



ducer of the hearing aid, thus obviating the sound
tube, which could then be replaced with an electrical
or electromagnetic transmission means.P A T E N T C L
A I M S 1 . An earplug for a hearing aid, in
particular for a BTE-type hearing aid, said earplug
having a front end, the front end being adapted to be
inserted into an ear canal of a wearer, and said
earplug comprising a main body part comprising a bore,
and at least one sound output passage in communication
with said bore and leading to a sound output opening,
a collar surrounding said main body part and adapted
to engage a wall of the ear canal, said output opening
having at least one edge part located in a retracted
manner with respect to said front end. 2 . An earplug
according to claim 1 , wherein said main body part
comprises at least one further sound output passage. 3
. An earplug according to claim 2 , wherein a
plurality of sound output passages each has at least
one edge part located in a retracted manner with re
spect to said front end. 4 . An earplug according to
any one of the pre ceding claims, wherein said at
least one further sound output passage extends in a
direction coaxially with an axis. 5 . An earplug
according to any one of the pre ceding claims, wherein
said at least one sound output passage has a circular
cross section. 6 . An earplug according to any one of
claims 1 



to 4 , wherein the at least one sound output passage
is provided as a slit.7 . An earplug according to any
one of the pre ceding claims wherein the at least one
sound output passage has a taper towards the
longitudinal bore. 8 . An earplug according to any one
of the preceding claims, wherein the longitudinal bore
has means adapted for engaging a sound tube . 9 . An
earplug according to any one of the pre ceding claims
wherein at least a part of said longi tudinal bore has
a polygonal cross section, in particular a square
cross section. 10. An earplug according to any one of
the pre ceding claims wherein at least one vent
passage is provided in said collar. 11. A hearing aid,
in particular a BTE-type hearing aid, comprising an
earplug, said earplug having a front end, the front
end being adapted to be inserted into an ear canal of
a wearer, and said earplug comprising a main body part
comprising a bore, and at least one sound output
passage in communication with said bore and leading to
a sound output opening de fined by one or more edge
parts, a collar surrounding said main body part and
adapted to engage a wall of the ear canal, said output
opening having at least one edge part located in a
retracted manner with respect to said front end. 12. A
hearing aid according to claim 11, com prising an
earplug according to any one of claims 2 to 10. 


