1 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 5 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 10 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 hear 15 ing
aid. Bol® tié s8R tibe and theréaglag ¢onsti- tute replaceable parts,
which can be, and normally are, replaced with regular intervals. The
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10 hard shell is worn Behind The Ear, hence the abbre-
viaticn 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 hear-
15 ing aid. Both the sound tube and the earplug constbi-
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
20 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

25 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 Jdiameters,

30 e.g. two or three, in order to fit both children and
adults.

Regarding comfort, it is alsc desirable to pro-

vide an earplug, which does not completely block the



Regarding comfort, it is also desirable to pro- vide an earplug, which does
not completely block the 2 ear 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.

5 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 cgntral part comprising 10 a
longitudinal bore and one sound output opening in communication with

said lorefttdipeitbbre, B echamnsubivtinging sadaentahpastaid atiepted to

to engagiethenwih@ban £a7 €anal-and four SeHpdRassagese distorted
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sound passages being provided between said CollaFand €atd cshftaifarks

The soifFBUFRED PR IS fotated axially at the tip of the front end
inserted into theoaar canal, kesanceptrically with.dhe axigeidieed by the
rotationgg%gwyet% ngseoqug,lg Lf, 20 Enrade fn%m silj one rgggeﬁ,uwhich 14
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leave timmunication 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
15 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
20 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 draw-
25 back that when inserting it in the ear, cerumen may
enter the sound output opening, which is placed in
the wvery 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 hear-

30 ing 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 ear



plug, thus affecting the proper function of the hear- 30 ing aid. Another
drawback, of this known earplug is that, even though an appropriate size
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2005front of the sound output openings in the direction of insertion of the

earplyg. 7Imardes to catch cerumenthe fp.of the,earphigJocalgd i ng aid in
which the sound output passages extend 1in radial manner
perpendicular to the axis of the rotational symmetry, so as to
present a numper of clrcumferentially arranged sound output
openings. In order to prevent cerumen from entering the scund
output passages through the sound output openings, & radially
extending flange or collar is located in front of the sound
output openings in the direction of insertion of the earplug.
In order tc catch cerumen the tip of the earplug, located
front of the radially extending flange 1in the insertion
direction, 1s recessed like a dish. This arrangement with a
flange and a recess renders the shape of the earplug guite
complex, and hence difficult to manufacture.

Though not specifically for a hearing aid, a further
egarplug 1z 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 direction.

Example embodiments may 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, example embodiments relate to
a



front of the radially extending flange in the insertion direction, is recessed
like a dish. This arrangement with a AIIange and a recess renders the
shape of the earplug quite complex, and hence difficult to manufacture.
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aid, corpr1s1ng 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 ocutput
opening defined by one or more edge parts, a collar
surrounding said main body and adapted to engage a wall of the
ear canal, sald cutput opeﬁing having at least one edge part
located 1n a retracted manner with respect to said front end,
and said output passage having a taper towards the
longitudinal bore.



there is provided a hearing aid, particular a BTE-type hearing aid,

comprising an earplug, said earplug paaving a front end, the front end

being adapted to be inserted into an ear canal of a wearer, and said
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output openings being blocked, but also facilitates the removal of cores

after the Emil= ME= RWANFM 5 moulding process, as mentioned above.

Furthermore, 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 engaging the wall
of the ear canal, which would b ning, or, if the engage 5 ment__
emporary during insert blug into the ear ca- nal, cou
ad to cerumen being: pressed into the sound output opening, thus
blocking it. Thus the collar not only fulfils the primary function of holding
the earplug in the ear canal, but also aidg in keeping the sound output
opening free from blockage. 10 According to a preferred embodiment,
said main body part com- prises at least one further sound passage.
Having more than one sound passage, and hence more than one sound
output opening drastically re- duces the. risk of.a total block
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15 nal 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 distributed around the main

20 body part, preferably equidistant. Thus, if one opening should engage
the wall of the ear canal because the earpiug is badly centred, the other
sound output openings would have an increased distance to the wall of
the ear canal.

It is however also the case if, according to another preferred em-

25 bodiment, said at least one further sound passage extends in a direction
coaxially with an axis, preferably a centrally arranged axis.

According to another preferred embodiment said at ieast one
sound passage has a circuiar cross section. A circular cross section is
easy to provide in connection with the moulding of the earplug. If the

30 passage is frusto-conical, it faciiitates removal of the cores of the
mouid, '

According to a different preferred embodiment, the at least one
sound passage comprises a slit. Providing the scgaund output openings in




sound passage comprises a slit. Providing the sound output openings in
sin= ONES= OEM MMM 6 this manner may obviate the need for extra
cores in the moulding proc- ess ug. According to another
$itiiicd embodiment, the long i has means adapted for

g a sound tube. This - 5 sembly and mutual
fixation of the earplug and the sound tube. According to a further
embodiment, at least a part of said Iongitél- dinal 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 sound 10 7 output openings perpendicular to the longitudinal
axis of the hearing aid. According to yet another preferred embodiment,
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the first embodiment of the invention, fig. 4 is a rear plan view of the

earplug according to the first embodiment of the invention, fig. 5 is a

cross sectional view of the earplug according to the first embodiment of
cutpthe invertioirtgken pfongetheilinel ¥=V incfig. 3; fig. 6 issaperspective vienis of
the @ka seeend.embodiment of the earplug according to the invention, fig. 7
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crevimetthird embadiment takensdlorg the limedX-I X<in fig.18,cand S figsbdis with
mi1daGEass: sectiopabiew:of a,modificationofthe hearing earalug in fig.-S.,
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tffgpngmbodiment of the invention,

the

fig. 3 is a front plan view of the earplug according to
the first embodiment of the invention,

fig. 4 is a rear plan view of the earplug according to
the first embodiment of the invention,

fig. 5 is a cross sectiocnal view of the earplug according
to the first embodiment c¢f the invention taken along the line
V-V in fig. 3,

fig. 6 1s a perspective view of a second embodiment of
the earplug according to the invention,

fig. 7 is a cross sectional view of the second empbodiment
taken along the line VII-VII in fig. &,

fig. 8 is & cross sectional view corresponding to that of
fig. 7 of a third embodiment of the invention,

fig. 9 is a cross sectional view of the third embodiment
taken along the line IX-IX in fig. &, and



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 20 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 25 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.gg by cerumen, than the sound

tube 3, and thus needs more frequent replacement. The earplug 7 30 is
made from a softéemaiérialshan theahes8girefnerabilyi by injéctiomodi £1 -

mouldinga whexeas the dube 3/is,supRlied in,lengths of extruded material.
The tube 3 itselﬂs made of a softer mTaEteQal than the shell of 9 the

housing of the hearing aid* LT Re fhatrial oftife eRpiiwSUd preresy Ly
be a thetRfolHasHE8|aBY torRERTERE: Thewszrplugl7 atberdBiEtcfigel isar-
sri:owm inng geaaterdéftis%i@ &igl %Aﬁgfsibﬁgse@nc%@;@%%g@ﬂgsh?pg ;)éhlec_
the ear is.a revolution aboyt _an.axis A-A. The earplug 7 has
a front (F-:‘En&ldg glaélsd § greél?o%n%e&ﬁ}\ﬁ%nathg éarﬁﬁ%f?%s’} HseHEhidiie out-
ear canBP6f a WearefUE R msertetbwith thefrertadiand Sfirsnslsosthe. A

earplugsbgederallychas rota-dionat symmetry-alongdhe axis A-Athe sound
order Oftmchim@}ﬂé{ Xgé%gat\t_]e &Zl(eias Aé_zéd TQiSbQ%‘é’?‘l’%cr_:} ismggrtw?nf& for
essential feature, and some of the cross sec-

10 "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 locop 5 to be placed

15 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

20 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

25 is typically a separate part which can be replaced
independently of the sound tube 3. Thié is because
the earplug 7 1is generally more prone to heing
soiled, e.g. by cerumen, than the sound tube 3, and
thus needs more frequent replacement. The earplug 7

30 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 of



tions along axis A-A may not have any rotational sym 15 metry 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 20 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 pref 25 erably
provided as a central bore 11 along the axis A-A. The central bore 11 has

a first pohormd3ds ivhiclris atdaptesktoithe sizel of therseumndh tuhe 310clBe the

insertecg_zIﬂl;;l;[ek._@m3 Thefirst P%@@E‘eﬁﬁﬁheﬁgn'éra'é%%?n%p' A0S cias-

typically cylindrical. To fa 30 cilitate the'insertion of the sound tube the
central O¥&*may Have a chamfer 12, in order to give the bore 11
increased dimefsonsat thagedr enc-80f theyear pligy wherd gthesseund in

tube 3 ig.tede-insgred: in 10 qrdgr to sgeure fhe sound tube 3jinthe ..y,
central bgre 11, %h% central bore 11 may have locking means. As best

seen inTy- % thi IGKInG ATEaEmay tontbriRY natrobitPpyitien about
formed ¥y arrdsnudlatnib TheWderp3the Soumgstube rimserteddn theand a

central bose 13ndhis ribwdewilkengagethe sound fube; 3-RIeferably, the: e
sound tube BCis n%rfviggdawi&h a matching circum- ferential groove l(tnot
shown)". In order to prevent the: sound Tubé'3 *ﬁ‘)?ﬁ’ﬁté?ﬁgg hskhebt8o FaPRE
into-the=T9 céntfdtore 11 dhe cEhfrakbomlhds geeeoally has rota-

tional symmetry along the axis A-A, the order of

which may wvary 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 sym-

15 wetry 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 ingerted into an ear canal.

The earplug 7 comprises a generally cylindrical

main body part 10. Since the earplug 7 is preferably

20 a body of revolution, the main body part 10 is pref-

erably a central part ceocaxial 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 pref-

25 erably 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 boxe 11 is thus typically cylindrical. To fa-

30 cilitate 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. In



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 15 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 in- 20 vention. 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 £ ErdindifFtheE Mt bsay PantHR953If Arsoting oteplittal bore
opening 18.engage thewadllof the-«car I:aﬂﬁlyit RYPICUR GUMBANns . as

which mgy block. i, or; it may.be blocked simply | )flthe %é{agement with foe

the wall. As can best be seen from fig. 3, “the ear Rad'a pIur‘Oa

of sounoapé?s%ﬁ%‘%ef? %ﬁé%hré@réﬁﬁld@arﬁ%oﬁﬁ@ﬁé%a@és TA. When
each bf Whithextexd fagenerailydaterakidirectiamixoradhecentrabhore ; |

11. Havipgisevera 594’”@1%3%955'9%7 p‘lllréheécg&n]t} d%esghelgISkf%rabiy,

blockag leen th Htﬁhed dimen- sions of the ear canal and

earplug Ff i SUB stahtgly less lIREFHRAES Liddd %n@ﬁ@@"thégwéﬁmum"
the ear EARen RS saneime (Ooduriig tng 5 Semeinsertion Motidkent the

Rather, 5@n&isogﬂﬂe0umuffﬂﬂﬁmﬁ&}%0 ithe £ArRlY 7§ fopged qgaipst,

the wall of th arcanala ne sjde, the other sound
\% %'i:ga% {P f'le central bore 11 has a second

narrower pcrtion 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

15 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 in-~

20 wvention.

' Partially in order to ensure that the edges
18a, 18b, 18c, 18d of the sound cutput openings 18 do
not engage the wall of the ear canal, the hearing aid
has a collar 19, surrounding the main body part 10.

25 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.

As can best be seen From fig. 3, the earplug 7

30 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 pagsages 17 further re-



output openings 18 will be farther away from the wall of the ear canal on
the other side, and thus less 10 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 ensur 15 ing 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, 20 the sound output openings in the surface 7a

of the ear plug are defined by four edges 18a, 18b, 18c, 18d, one of

which isluetractedawithi egspect tolibek frpnt end-B-0f thaearplughtdhatigen-
to say itdges ngtligdn animaginary planeRltangeptightothe 25 very dip,
of the front end 8 of the earplug 7, or if the tip is a point,”an imaginary

plane PTvHich ¥he 58S ARIEA hormREIC in Shich Phae Sai@Romseis the
locatedw&lather; itisdocated rasach atwayrthataitbes imer interdectsran the

im?@ﬁ”@é/n@arﬁuggrgﬂlég whigh the axis, AsAJs a permal locaigd at Butput
point between the front end 8 of the earplug and the rear end 9 thereof.
Preferathy thive i %Is8§ ditan&@ Beer thdedd818ahnddALEntrihe

bore, ewtlih 12fforheof agsassaye 11 7aThisrpreveits cerunsencftbmrensound

tering ditagilydnigothes erpyral dorei Asganchestine-segrfromtigy 21beyans

passaq:?ts %Zxéeagglg flézoegag e%%ntrél—lgorc?tjhle}ro tgg(?g’engllgd thus less
10 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 ensur-

15 ing 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
i0.

In the embodiment described in figs. 1 to &,

20 the sound output openings in the surface 7a of the
ear plug are defined by four edges 18a, 18b, 18c,
184, 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

25 very tip of the front end 8 of the earplug 7, or if
the tip i1s a point, an imaginary plane Pl toc 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

30 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. in



5 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, 10 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 18bin fig. 10. Apart from serving to position the main body 15 part
10 of the earplug 7 properly with respeci o the ear canal, the collar 19
also has vent openings 20 to allow sound to leave and enter the ear

independent of the Baadagaid: . Thisivercarmesithe eectusion efréacten-
and allpws.persons with only mild hearing 20 lgsses, e.g. only at certain
frequer%l]é%fl?o ég?cs%i%djéﬁ%%hgﬁeencv?%lb%fr?gnt% éﬁ?éecily. It should
however be notéd it theEftairPpurspoise of tie Editar 19-is td'Sediirdspess
main body pasdifgn the-earganak svitieat the sameitimasprefesa @bdilyng
alsoaiding in providing,a wefhdefippd position ghthe.mainhody part;1Q., .
therein. Moreover, it should "be noted‘that the skilled person will
underst&Ad #att it othecdssaiyhat e cBIfaf His Vet dpififgLs0mat e
all. Notipavingavent opleaingsn2Gaiaypbeadvanta 3@ geodgdn tiesensehis

that it wijlreduce,ibe sisk of , fsedpack fram fhe squpd ouipwopenings df.y
to the in- put transducers of the hearing aid 1. 13 Figs. 6 and 7. illustrate a

differefit émBHAfRREGE tHE e &I 75 coFdiRG t5 e FRhTidh. BRES 11

10 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
18h in fig. 10.

Apart from serving to position the main body

15 part 1¢ of the earplug 7 properly with respect to the
ear canal, the c¢ollar 1% also has vent openings 20 to
allow sound to leave and enter the ear independent of
the hearing aid 1. This overcomes the cocclusion ef-
fect and allows persons with only wild hearing

20 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 prefera-

25 bly 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 advanta-

30 geocus 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.



ments, which correspond to elements of the embodiment described

above, will have the same reference numer 5 als, 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 10 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 15 of the outer surface 7a, the sound output
opening be- contes:an ®vahi theibrpasiess sense d e notaiecesxsanlyram::
ellipse,Ehe passages, hieoyld exidently,21sq ay,g taper iugids e, o
central bore, 1.e. be rust%-conica. Havmg?tapered passages 17 facili

tates tHERERoVAPLores BrIeRAPhrtCafertRe” o dding ¥t trelearimgnt
In addities ¢@ the datetalsound jlassages 17 héhe eaeplug: also-has an@xal-
sound pagsagg.al laadringlo.a furtber.opening 24,1 pis,addiinal seund
25 passage is cylindrical and coaxial with the axis A-A. Even though this
passada’?1 €j0EFLs PIOTeBeing BockBE by ReRFREAME BGaxRf this
passagesipdiesprior art, this is not a problem because the lateral pas-

sages 17 and epanings 18willngt be hlocked, Fuj=30 denthhthe passageee
21 may also have a tarlger. This additional passage is however optional,

and fig" 8 il SHARE AP 8R TR e At COhr&Pondify) 14 20¥e 11 to the

10 same number of sound output openings 18, the earplug
of figs. 6 and 7 has twe oval cpenings 18 in the sur-
face 7a. In fig. 7 it can be seen that this oval
shape 1is a consequence of the passages 17 being cy-
lindrical. Thus because of the complex curved shape

15 of the outer surface 7a, the sound cutput opening be-
comes an oval in the broadest sense, i1.e. not neces-
sarily an ellipse. The passages 17 could evidently
alsc have a taper towards the central bore, i.e. be
frusto-conical. Having tapered passages 17 facili-

20 tates the ryemoval 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

25 passage 1s 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. Ewvi-

30 dently the passage 21 may also have a taper.

This additional passage is however optional,

and fig. 8 illustrates an embodiment corresponding to



that 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- S 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-1X in fig. 8. The embodiment 10 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-df sound passages 17. In the

examplg,iliustrated iR figs.o7-@rihie £ross,15 seation.is saHare,Reqaussoung
there are two sound pas- sages 17. Having a square cross-section

facilitat%%sﬁ‘iag%oulding because cores inserted laterally for forming the

sound passagey’ET cahdimie prarsd eref surhfacesmiatehingahe pfahe and
sides afrg:coge ferming: e 30 Jungtien PaubaF ofiheLentialharerl leross-
Thus, 3 square cross section would also be apprapriate I ther were four,
bores, with a 90 spacing, whereas a ﬁlangular Cross section woulg%e

appropifte forl Hireelpas2rjes With 4150 SpaMyIZe AL cHiPeieafiydeion
seen frane fig. ¥htheslower pdgedBa-ofitheropaning.d 8dierinthe plase P21 .

re- tracltgg éNi @rebsgsecct Q Q?le E}gn?Pl iré yvh‘iﬂ%qgf%ei E% %of the %a@é%gu

lies. In fact, all parts of the edge o e opening ig. 77ies Tetracted

in 30 thi8"F&Y, 3 E03 ddife parts ofithe’Soutd ditBut Bpeliiy rEnRRFiment

located in stich.a way thatdhey Jie lms 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 c¢ross-

15 section 1is sguare, because there are two sound pas-
sages 17. Having a sguare cross-section facilitates
the moulding because cores ingerted laterally for
forming the sound passages 17 can have plane end sur-
faces matching the plane sides of a core forming the

20 junction part 23 of the central bore 11. Thus, a
square cross sgection 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.

25 Ag can clearly be seen from fig. 7, 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

30 this way, i1.e. all edge parts of the sound output
opening 18 are located in such a way that they lie in

or jintersect an imaginary plane, to which the axis A-



or intersect an imaginary plane, to which the axis A 15 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 5 understand that if the edge 18c in fig 5.
is placed farther away from the axis A-A back along the edge lab 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 10 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 tht éSmBi- hatiBAs of lemarasifrom the Pariols embormenisedefront

scribed €an e somhisedavighal devdatior freauthe: b inventienFinally
it should be noted 1 abaqve em- bodiments are only examples, and
that even thoug% th%%%g]%l Ug%]\fé% bse%%eexlesm& ified b%or%legir']lg o?ré‘gsopgelcrﬁ?@t
. BTE typ&'R&&ringtaid ithe skilledipersorewill rebRsesi0 iadherrezatingsill
regafding dee easplag s atsoiap- gicaklade other typesrakhearingaids. deeq
particu-dgt-the. earplpg, cauld accermmodate theoufput,trans. ducer,of the
hearing_aid, thus obviating the sound tube, whi]éh E%ul}({j tﬁe%r?%% reé:&%ce@c?ge
with an BIEctA¥AY 2575 bIEEForhaEndtic RHASHRssidE meams. RONHze  same
ME= MREL16 PeA TEEMN T Ok AtIM S leAhcehinphig-for abeasngdig, inthe

particulak fana BTEYRENEMNY understand that the sound slits
10 forming the sound passages 17 could pass all the way
acrcss 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

15 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

20 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

25 or electromagnetic transmission means.



aid, said earplug having a front end, the front end being adapted to be 5
inserted into an ear canal of a wearer, and said earplug comprising a main
- part comprising a longitugj d at least one sound output
e in communication wi inal bore and leading to a }
sound output opening, a collar surrounding said main body part and
adapted to engage a 10 wall of the ear canal, said output opening having
at least one edge part located in a re- tragted manner with respect to said
front end, and said output passage having a taper towards the longitudinal
bore. 2. An earplug according to claim 1, wherein said main body part 15
comprises at least one further sound output passage. 3. An earplug

according to claim 2, whereig agplyyadity ofsqungd putput passages each

has at least one edge part located In a retracted manner with respect to
said front endeAR'LEHA0E HEBERAR To BRAEHEY R frEdEatige hearing

claimsjd20 wherein said at least one further sound output passage

extends in éi@i'e%%%‘i\fg? CAARALY Pt BRAERIHO: QNP IHEIRF GEHATe be
any one of e preceding dais, whereln said at gast g, sound oupu
padsdgEehas L AN SPETEE s8c 2 i0R: 756" An earplug actording 1o gny
one of claimsBifd WedVherEirafePsIRa S BSsYdRPlobesin padstgleast one
providedms ausfitit halsaearpiumpaceorduagito avijhossid idhgipmtieetinge and

claimq;eamngrgdr},%mwkﬂ,@@p%gﬁé}as means adapted for enggging a

sound tube. 30 B. An ear aacE_Prdlr%g Eo ny 9 ea%fdtg% r§c§gm§
claims wh&r&Ri¥t ESHDHE 8?saf8€fong| GRS b&rE hasgﬁ Iy% ngroe @
crifgs wedlcaotharepagabalar a square cross section. Boom= aim so=
said output opening having at least one sdge part located in a re-
tracted manner with respect to said front end, and

said output passage having a taper towards the longitudinal bore.

2. An earplug according to claim 1, wherein sald main body part
15 comprises at least one further sound output pa'ssage.

3. An earplug according to claim 2, wherein a plurality of sound
output passages each has at least one edge part located in a2 retracted
manner with respect to said front end.

4, An earplug according to any one of the preceding claims,

20 wherein said at least one further sound output passage extends in a di-
rection coaxially with an axis.

5. An earplug according to any one of the preceding claims,
wherein said at least one sound output passage has a circular cross sec-
tion.

25 6. An earplug according to any one of claims 1 to 4, wherein the at
jeast one sound output passage Is provided as a siit.

7. An earplug according to any one of the preceding claims,
wherein the longitudinal bore has means adapted for engaging a sound
tube. :

30 B, An earplug according to any one of the preceding claims
wherein at least a part of said longitudinal bore has a polygonal cross
section, in particular & square cross section.




17 9. An earplug according to any one of the preceding claims wherein at
least one vent passage is provided in said collar. 10. A hearing aid, in
particular a BTE-type hearing aid, comprising an earplug, 5 said earplug
a front end, the front e§ ed to be inserted into an e
of a wearer, and, said edfpt Sing 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, 10 a collar surrounding said main
body part and adapted to engage a walil of the ear canal, said output
opening having at least one edge part located In a re- tracted manner with
respect to said front end, and said output passage having a taper towards
the longituRHin&NbGRIP!YS PECATAINGING aff icEBRIinY B elaRtRagsling claims
COMPKIBHIgIAREREI gracy @ fisgs tgany mekkd dinesid toikr.

10. A hearing aid, in particular a BTE-type’ hearing aid, comprising

an earplug,
5 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,
10 a collar surrounding said main body part and adapted o engage a
wall of the ear canal,
said output opening having at least one edge part located in a re-
tracted manner with respect to said front end, and
said output passage having a taper towards the longitudinal bore.
15 11. A hearing aid according to claim 10, comprising an earplug ac-
cording to any one of claims 2 to 9. ‘




