An earplug for a hearing aid The present invention

relates to an earplug for a hearing aid and a hearing
w@emempssbe an earpl ug, in particular a soft earptUDKE®E/000165

a BTE- type hearing aid. BTE-type hearing aids

general ly have a hearing aid housing conprising a hard

shell in which all of the electronics, including input

and output transduc ers, .of the hearing aid are

typically | ocated. The hard shell is worn Behind The

Ear, hence_the abbre viation BTE. If the output
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out put sound fromthe hearing aid is conducted via a

sound tube to an ear plug placed in an ear of the
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15 ing 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

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 diameters,

30 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 the



vi de an earplug, which does not conpletely bl ock
t heear canal . Bl ocking the ear canal conpletely |eads

wa moé/aseencont ort abl e occl usi on effect, wher e RITEDK20D®0165
sounds transmitted through bones and other tissue be
cone nore predom nant . One such known soft earplug is
mar keted by the conpany GN Resound, Taastrup, DK This
ear pl ug coul d roughly be described as having a
mushroom shape with a fourth okder rotational symetry
along a centre axis. The earplug conprises a centra
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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 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 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



that, even though an appropriate size is selected it

may still not fit the wearer. That is to say, the
waeezeenad2 may for the specific user have such ECBHED®5/000165

that when the earplug is inserted into the earcanal

it always or nostly ends up in a position, in which

t he sound out put opening is bl ocked by the wall of ear

canal . The conpany Bruckhoff Apparatebau, Hannover,

DE, supplies an attachment for3the sound tube of

hearing aids. This device is marketed under the nane
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15 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

20 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.

25 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

30 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.



excl usively, the object of the invention relates to a

soft earplug adapted to be attached to the sound tube
WOao@9BYE- type hearing aid. According to a fi Pet/masperd00165

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 conprising a main

body part conpris ing a bore, and at |east one sound
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resgechtt @nsiai d front end. By arranging the edges of
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Leadien@ ich 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

20 part comprising a bore, and at least one sound output
passage in communication with said bore and leading
Lo 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 out-

25 put 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

30 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 the



themare located in a lateral way, i.e. not facing

forward in the insertion direction of the ear plug. By
wophaziong2t he sound out put opening in this wayPCIDK2005#4100165

factors cooperate to prevent bl ocking of thesound

out put openings. First of all, having the sound out put

opening arranged in this lateral way, reduces the risk

that cerunmen is pressed into the opening, during

insertion of the earplug into &he ear canal ] _
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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 re-

20 duces 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

25 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 equidis-

30 tant. 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.



uted around the main body part, preferably equidistant
Thus, if one openi ng should engage the wall of the

woeass/vasval because the earplug is badly centr @dI/mKee05/000165

ot her sound out put openi ngs woul d have an in creased

di stance to the wall of the ear canal .It is however

al so the case if, according to another preferred

enbodi ment, said at | east one fur ther sound passage

extends in a direction coaxial by wth an axis,

preferably a centrally arranged axi s. Accordlng to
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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

20 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

25 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

30 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



According to a further enbodi nent, at |east a part of
sai d | ongitudi nal bore has a pol ygonal cross section,

WO 00qp@as02cul ar a square cross section. This i CT/DK2005/000165
advant ageous in relation to the noul ding of the
ear pl ug, because it facilitates the noul ding of
soundout put openi ngs perpendi cul ar to the |ongitudina
axis of the hearing aid. According to yet another
preferred enbodi nent, at | east70one vent passage is
provided in said coIIar This not only prevents the
occlWGRBH efFREIILNGSUL Eﬁ@ﬁrmcbwsaqoertgonstm t hlondidtudinal

heard:ng Iassas e diedlg ey ronmental sounds directly.
The invention wll now be described in greater detail

based on ARCPHRINGT tpr afedr raeedhdodbmrefesredi \erbabiment
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in first enbodi nent i nventiqn,
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accdrr@mglglso metherslramfmgé;l ment of the |nventi on

taken al o thellne V-

per spect | C%%I ew of a %e@@rﬁpﬁ%tﬁé’(ﬁ rré’ﬁg foifhea BTE-type
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Sec‘i’lia%re]agl i eglvnOfeatrh(alu%ngccordlng to a first embodiment
15 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,
20 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,
25 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. s,
fig. 8 is a cross sectional view corresponding
30 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, and



enbodi nent taken along the line VII-VIl in fig. 6,

fig. 8 is a cross sectional view corresponding to that
wOoa0o0d/09g5027 of a third enbodi ment of the i nven POTMK2005/000165

fig. 9 is a cross sectional view of the third

enbodi nent taken along the line IX-1Xin fig. 8,

andfig. 10 is a cross sectional view of a nodifi

cation of the hearing earplug in fig. 5. Fig. 1 shows

a BTE- type hearing aid generaBly designated by

reference nuneral 1 . The BTE-type hearing aid

conpri ses Bl®oudPngs2 acomadsi Rt henal eviewonifcs ofodifi-
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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 being
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 1is
supplied in lengths of extruded material. The tube 3

itself is made of a softer material than the shell of



the earplug 7 is generally nore prone to being soiled,

e.g. by cerunen, than the sound tube 3 , and thus
womeelewdprr e frequent repl acement . The ear pl u@C/pIS2005/000165

made froma softer material than the tube 3 , pref

erably by injection noulding, whereas the tube 3 is

supplied in lengths of extruded material. The tube 3

itself is made of a softer material than the shel

of t he housing of the hearing abd 1 . The material of

the earplug would preferably be a thernoplastic el as
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revolution, the main bodytgart 10 is pref erably a

centPACHIRY cHE af LAPEh PRe 334 Al FRes, however, is

cyl inndr isgal e posrt 141 hasagutenghhddigtale ROF eghé NcWBieh sec-
an end the sound tube 3 is inserted. The | ongitudina
bor &197% RHICOY &7 St Tahenat | Bavasanyedotpsional sym-

peeferall \rpravi deth ashascenkeak ROME Ll AlPNGst PEther to

aXI%e 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 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 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. 1In



A-A. The central bore 11 has a first portion 13, which

is adapted to the size of the sound tube 3 to be
woizomemoiwe therein. The first portion 13 of theCtaK20si00165

bore 11 is thus typically cylindrical. To facilitate

the insertion of the sound tube the central bore may

have a chanfer 12, in order to give the bore 11

i ncreased di nensions at the rear end 9 of the ear

pl ug, where the sound tube 3 i50to be inserted.

Inorder to _secure the sound tube 3 in the central bore

11, ThHeetehPr §FCHEFe the g thvEPRCRI A§ Md¥nscertral bore

bestiseemhen ddégkrdl , bbhiks 110ckhHg stlgéﬂlﬁﬁnm\?\'ﬁ%% As
rrowed portion f or med by an annular rib
t hea%eo?ﬁ‘nds? Be 1fs filgserk edtiths t heckéngr Aleaber anayl , comprise

t hi sa rhdrddwad | boppgage EB?méQuﬁg P& iyl o 6158 D) Yo yhen
theéﬁ?und tube 3 is provid a matching circum

f er érit§ aPOleéoxFéﬂ(%o#S Hawerted ninr ¢de teeprevbnbotrdee 11,
sountchidibei s {4 opy bei @th@ée'&h@ds %%dh%ruﬂen%o t pferably,

central bore 11, the central bore as a secon
nar réier S%%@@lBHb§53f%ﬁrﬁW@Y%ﬂ%momiﬁbral@pbﬂhuﬁgtdmrcum-

sourrgAdie 23 SRt (ybeng te nt-q Eh% cent ral h
bore 11. Inse??M%g the soun% L g t 60 Tar Codl’d cnt the
ot héiQhsk Brbek 3 hér@@m@ﬂr@,@t ioweinted t heoceitir ainto the

hor A t ound pagsa | ead  to sound
o0t i oo oS- Gorier STy 2L it S8y FErdPncd Second
NUMEEIL P gipxthieorouter Sortfioime iashbuﬂﬁerealspl whiéh the

dans it 1 The gonarar o b AT SOHEERt bPEPhG e Tal
i onbopsgr t 14} | risesridey tbeerss:mmithabetma ed;@eSféBa,could
160c LB ploLhe SIUL AL IREN 195000 00T
éSC@pp:gr 119 tsurhrowwimy) paesages bodywpaeh 18ad 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 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 passages 17 further re-



If a sound out put opening 18 engage the wall of the

ear canal, it may pick up cerunen, which may block it,
Wm2006/094582y be bl ocked sinply by the engagenentPaiu/bki2abe00165
wall . A s can best be seen fromfig. 3, the earplug

7 has a plurality of sound passages 17, nanely three
equi di stant sound passages 17, each of which extend in

a generally lateral direction fromthe central bore

11. Havi ng several sound passages 17 further reduces

the risk of blockage. G ven the matched di nen sions of

t hedeaescarisd miwkt b€ edopkage? Giiver stlseilbmatahedaldiyen-
| ess.likely that all shouhdaggg%%f t he w@II pf t he.ear

canSCRF He EheStT nE2BRL dAF NG The BT nber thon® SUP-
not soantRaflliegr , 1egsonkilssiynd thattputl dpeshogl d 8 exfgdadwe the
ear pl 7 1s forced agai nst . the wall of the ear .cana

ot BR&Isiofe LHPESBt heriBbuRlE oTEpEBpent Rgsongoifipg the
be Eamthetnsamyidn omdthienal Raohethe igar oagnasowmd t batput
ot her si.de, d thus, | ess prone to bl ockage., If on
oneOESBﬁB‘gouf%utOt{;pglﬂ?ngf $Lug uéedl,st Qrﬁﬁfin %%?Jllgpg/t the
partval® rey phef &yaabl yanel he cad ralidpar tthdubthéd sound
-set with respect to the centre_of the collar 19. This

al | GWSPHfe OPSNIHT519 8 ¢ B BAERThg¥eYafger the wall

di sb@Encend r eart hean@l | caf the edhegangldép G SORRE less
out put opening 18, than would be the case with a
tBakrarecéft PAPAFagfranged mai n body part 10. In the

enbodi nentz fdesgli;beshd Nsbifs. chthputd Q%éﬁﬁn§011@d is used,
out put openlngs In the surface 7a of the ear plug are
def Fh&d "RL T obPdBd§ast1gd 18Y, Pracereddy iRk oPewregkral

IS pgheactft Wb 586PeEkHt G ddpedr 0pb ehd &&titdi€of the
earplug 7 , that is to say it does
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 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 is a point, an imaginary plane Pl to which
the axis A-A 1s 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



not lie in an imaginary plane Pl tangential to the
very tip of the front end 8 of the earplug 7, or if
WO bweh94301 s a point, an inaginary plane Pl to pi/DR2608EB00165
axis A-Ais a normal, in which plane said point is
| ocated. Rather, it is located in such a way that it
lies in or intersects an imaginary plane P2 , to which
the axis A-Ais a nornmal, |located at a point between
the front end 8 of the earplugzand the rear end 9
thereof. Preferably, there is also a distance between
t hefedfe ck8a apdlstfige cent r ghikomevertg s i cdnuimewf faom en-
passage 17...Thi s_prevents cerunen E §n1en tering
A8

dirESgF?glﬂfEeFﬁé ceéRtPaFPFoFER fiffest be seen

fromfig. g ciﬂﬂebééﬁs&.@aességn|EﬁdﬂnnglfgromthEhée@Ta[s@Lages
bore 11 to the ?Eenln are fs entially shaped as
slitd, RaHD FrPls & t%ﬁnHﬁa Swrf 11hé&%sIthe pRENING

hgvesa taperefsont L 81 ppeMapedt Qad heleest rals b@I@o illus-
.e. a wedge- shape. This allows the openings 18 t
havérfi’éﬁeeﬂndlfﬁﬁws|2on§kt€ha‘1‘1htq1% P36 cti bAPSK 2om the

di apptaingf tbhe Heedlrorsodd, whé chai weagénshaguce@hls
the risk of bl ockage. Mreover, the edges of the sound

out BhLOHBe ey ARG est e fs%a%%u%aﬁ%?rbélwaaﬁaeas than

suchpas c&b‘s‘ésh%%tt%%nblbre%ean@!éﬂ off | Ghe 19en69§1t bbkam 1,
serving to position the main body part 10 of the

e@r phigh7 ipr dper wedudes da8pecritle ehebbarkadmal Moggever,
col Lge 1hd$0fascNeNsPRENI BIEREP (&#the sedAd 40 be

Ieave and enter the ear |ndependent earing aid

. SWRAKE &Wdr datesbe heovedrdsissrhefas ectluparat¢dwsy edge
per§ggs Fhgonhy mld hearing |osses, e.g. only at
certain requenC|es to hear sounds in their
envi ronnedpaditr eErby. derwimsul dohesidridse hbeednaihat body

igepggknleu%f 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

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 geous 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.



pose of the collar 19 is to secure the main body part

10 in the ear canal, while at the sane tine preferably
w@bm®e/oais0i ng i n providing a well defined posi tPONDER05/000165

the main body part 10 therein. Mreover, it should be

noted that the skilled person wll understand that it

not necessary that the collar has vent openings 20 at

all. Not having vent openings 20 may be advant ageous

in the sense that it will reduge the risk of feedback

fromthe sound out put openings 18 to the in put

transducerisigs. theamdar i hjlasdrdte F&gdifﬁeaadt? embodiment

illustrate a _differepnt embodinent .of the ear

accBFdih al& toatrrPellﬁqugntEi‘%%or%%g msnt s© p‘vvhl crh‘PenLQlon Ele-

cor fnes.p@nd vmdcﬂ!i eyetespafnd e eéﬂmmbrmtemtoﬂeshm be%odlment
\in % the s eferE nunmer alf

EhobRegbebr it o 1 ¥ DSkE" EhEe A | BeEhEBip ofpumer-

necegsar yarfdr thb@ruld@%b&tl@lﬁdloﬁg will hoalenbedi pepéated to

Unl i kgle t he enmbodi nent above, whi.ch hagﬁthree

sl i tREhapErPas S4FES SFFYm gﬂﬁ &% r andpoPEcrding tpe this

sanmemboakeenef. sound output openings 18, the earplug
of figs. 6_and 7 has two oval openings 18 in the sur

face 7a. IYplikf ¥#het LbPHESRen €t hi'816halldhafbree

IS alaengﬁagea%a@‘s ddtes PRsSRIEBe 1éebeirBd ®bre 11 to the
| indrical hus because _of the conpl ex curved shape of

HheS6BFer RTacet 78OURAe CNGRHE GHAPUNSH ngthe earplug

congg FARValg ighd he HUPadRStoPENSEpehifgsNPE ABCEBe sur-
sarily an ellipse. The JJassages 17 could evidently

al sé2Rgve’a- t dper f1OwardsithE€agenbealsasst ethpte tips oval

fru%hgpgor&scaeg cob@¥Ligntaresed. pas$ageaglt 17 being cy-
facilitates the renoval of cores or form parts after

t helabdrrdicad -of Thure bafpreg. Afn Bddi coswlesx t@erved shape
et grak 130U P2S8898T-l Ha, 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 facili-

20 tates 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

25 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. Evi-

30 dently the passage 21 may also have a taper.

This additional passage is however optional,

and fig. 8 illustrates an embodiment corresponding to



the earplug al so has an axi al sound passage 21 | ead

ing to a further opening 22 . This additional sound
w@2awsagsoi s cylindrical and coaxial with the arCBEDR20M5/000165

Even though this passage 21 is just as prone to being

bl ocked by cerunmen as coaxial passages in the prior

art, this is not a problem because the lateral pas

sages 17 and openings 18 will not be bl ocked.

Evidently the passage 21 may ahso have a taper. This

addi ti onal passage is however optional, and fig. 8

i 'l upheatgs angenmbedi gwat 7¢ordaspenghodet etthataefal sound
figs. 6 and 7 , but wi thout the axial sound passage .
EveR3FRB8HGR nost of the central bore 11, and the sound

passages pieirer ehbighavwR st &8l @heCr&Sst rabe®or@nsiijt and
i s advantageous if the central bore 11 has a junction
par £h23 $PeRd o RFSISARSTI PERESEARAYt | RAVAh & & THE B oGRESS -

pasgagesohs, meal ihe geahiahdbeie ild. thbi £drit RBStbore 11
seen in fig. 9, which is across section taken along

t hehpBn@ IHanckion Mgt &3 Wwheh etbbal neAnalncrpgs-pection
hovgyghe RAS HRRIRATR HLRS SPEIhAI: APk T E@ne Ba808bde 11.
just as well be a cross section thereof. The nunber of

si d@bisf ishdassl weeralierioiss- stctvidickhbsl @ cepBécsection
t he gyaher, qund agest#7. 4 ke exapple ;
iIIagtggtéﬁg%ﬁﬁflgs.Pgﬁg,gghéicﬁgsggggtioh ?ggsgggfg}ment
becansef idher & atwwame souhds padres ageme 1 7rodsyi sgctaion and

squaL e CI0SS- ti faciliiat h | di .hec
cor o45; nEoTEU B, 15 AL E IS S nExBR! dERe jBRC RS o
pas&agesnuibenan dfaveigeanefenthsurrdlagmaiat chiosg -skegtion

P 20BRAAES S G 0tel 00 UE A4 ODQBehel #1. 1o
wouktleal epatnplapprdpusateted tiher efimgye OB, bauhes, cross-
%@tge%t%gns%%giQ&ua¥g?r%%%a%se 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

20 junction part 23 of the central bore 11. Thus, a
square cross section would also be appropriate 1if
there were four bores, with a 90° spacing, whereas a
triangular cross section would be appropriate for
three passages with a 120° spacing.

25 As 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 P1 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, 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-



triangul ar cross section would be appropriate for

three passages with a 120 spacing. As can clearly be
woswedsisaam fig. |1 the | ower edge 18a of the @oarmKL@ 0165

liein 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

t he sound out put opening 18 arl | ocated in such a way

that they lie in_or intersect an imaginary plane, to

whi ¢h ipeaarcymar LA lecatedratl 2 Invidattedbatwaepoitiie front

bet ween f t §%¥§ e the re

end 9 thstelr}goftr@éevi eﬁ% %fm% hrtglesgrﬁeg#%r@%e oerf%(?aﬁe'

enbodi mentEshdswt in, f thge 8ameMdredverse fhe skiel leetbodiment

per i1l _u st and t jf th dge .18c in_fig 5 .

e SRR 13 ther cndy "FraR T are Ak etk Brengs will

t e Uadiga steimdaviehatf r o tthe tedges 1dwardds fiwe feahs9 placed

t he N I f this_e di pent . nversely

t ho SR8 ‘%‘J“é?goﬁfrvg&?‘\ |%end8?‘stsa%‘ ha?c%heaqgo&ﬂ]dgﬁe edge
sl i 1Sf awawngttdre sbentdipassagesrts cthie drgassoal khihesame
way KLOSS .t h on nd_.of the nmain body rt . Also,
Che 2R B ngéén %v?fl Wity tHECLIHHIC natiBhemiely ' the
f easlridd efdr gretden varildusareidhodti areht shde siid bedugan slits

26  SRTPRE" slid 1ind e B dRas 1P ol 4RR bobt rkhes way
ﬁreagmbpsexampF¢§ptge®dtb&tt&%efmﬁho&ghwipar%$gplug

as been e ifie ns of a specific pe ,
hearing ai't,® het%?iFPgangrQGH%ﬁqlé) I*%%Wtﬁﬁﬁgtﬁémbl'
t eachicngsisr efar thagutde €aopl thd Syt SuDPeRbbE2RERLEO de -
ot her t%ggs of hggrln% aids. In particu lar the

ear pFAGCESUl T hc LEmBaTP L efe ORI t fgidation 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.



ducer of the hearing aid, thus obviating the sound

tube, which could then be replaced with an el ectrical
Wwmo0eb®stzr onagneti ¢ transm ssion neans. P A T BPAY/IKI00£/000165

Al MS 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

ear pl ug conprising a main bodyepart conprising a bore,

and at | east one sound output passage in comrunication

with said bore ail A €bdeny To aCdurd DuMpdt openi ng,

o0 AP G RN S

to engage a wa ear cana
havifog at BIEastypendeedgegparitd,l ocated in a retracted

manner wth res to said front..end. 2 earpl u
accordi ng %aol%%%?ﬁg]lu? B ére nasaﬁréan(rjrcaienn%’odyh%aif on% end
cobnpeiings atapteabt tonkef urdert sbuintoubputepassagel 3f a

An _ear p%l u% ccor.%i ntg;\ tlcl claim2., .wherein a
pl urarity ‘of "Sodnd “oGEp&r UFasSARES %¢4Eh has at | east
one edge parmaiacabedyi npart eidcagiredimmnner Mbot8, reand at
spegt Lo sai d froné end. g .__An earpl ug _accor di n?,to _
any “6R8 of°1he® pre” c B RY tc PASTEISwhie? ef RMEHP§CgE1on with
| eastidn®oler bier 1eaditigotibput spasisiage texite e nihg
ghr ection coaxh;l ly with an. axis.

cor di ng & 0€8hy 26né BrrTHE 1% E@gfihd“/s%n"rrg?%g,d%\h%?’é? nand
sai ddabtkaastb engageuadwalllpul passage kasaa ,circul ar
cross section, 6 . An earplug according to_any one of
clains 1 said output opening having at least one edge
part located in a retracted manner with respect to
said front end.

15 2. An earplug according to c¢laim 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

20 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

25 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

30 to 4, wherein the at least one sound output passage

is provided as a slit.



to 4 , wherein the at |east one sound output passage

is provided as a slit.7 . An earplug according to any
woams/00i502 he pre ceding clains wherein the at PeaK2005900165

sound out put passage has a taper towards the

| ongi tudi nal bore. 8 . An earplug according to any one

of the preceding clains, wherein the | ongitudinal bore

has nmeans adapted for engaging a sound tube . 9 . An

ear pl ug according to any one ot7the pre ceding clains

wher ei n at7le st azg% t of said,longi tudi nal bore has

a pol ygonal’ crgs SEXRIYDNACFATPARE| EQI &Ya ¥HuR% the pre-

crossedengi alaikls WieRdi Pl UBeaGROr BEAG: t 8n@NYs AR Obut put

the pre cediE% clajnms wherein at | east one vent

passhge I plavi debPPRT shPHaESF| Be 1engAtudarphgbard;

in particulsar an BErgMRe He86+An& o GRS N Al pre-

quplu& said earglug having a front end; the front
ertl DEFhYTadapPLBSt o BWRSFRdRr ¢ Bldei nienahtedinainaboné has

a weas®fis Ad&p6ad df AT oh Qc];gggpgi&)@gdat Ln body part
conprising _a bore, and a east one sound out put
passage i ncoffurfid@liuh ageerdna bor ensndnieeadi nghe opre-

a sosdli gyt puk i AReRhRgeds fajtn%diyt oge ggtn%rfe &dae longi-
parts, a collar surrounding sald nmain body part and
adapt ¥4 3> eRgage aswad | Pefl yebaadarcwzaml seshidnoutiputpar-

Qeent NeLhaY i D@lateastoone &dgepart located in a

retracted manner with respect to said front end. 12. A
hearing ai 89ac®Br 8RKE1lE ekgrmding tomapryi simeg @ the pre-

eaVMéHhﬁ§C@ﬂQHHQt&hé?@&ﬁngtoﬁégégn%n%t&é&@'passage is
provided in said collar.

11. A hearing aid, in particular a BTE-type

15 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

20 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,

25 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
30 to 10.



