‘WO 2011/076246PCT/EP2009/067659 EAR PLUG FOR A HEARING AID AND A HEARING AID The
present invention relates to an earplug for a hearing aid. The invention also relates to a hearing aid
including an earplug. Moreover the invention relates to a method of insertion and fixation of a probe
tube in an eaVPIALIE BAEKGROUND OF THE INVENTION In the contexPETHER2ESERdisclosure, a
hearing aid should be understood as a small, battery-powered, microelectronic device designed to be
worn behind or in the human ear by a hearing-impaired user. A hearing aid comprises one or more
microphones, a battery, a microelectronic circuit comprising a signal processor, and an acoustic output

10transducer. T, i SOy r [gital-sighal processor. The hearing aid is
enclosed in a ca%%r%%%?t%%%%%%@%%@%@ é’uﬁ%%%@r&&f&e name suggests,
Behind-The-Ear{R TR} BGarng,aids ate.vermhRehing ieaak. 0 bR MOESRIGRISE A slggenics unit

comprising a housing containing the major electronics parts thereof, is worn behind the ear. An

earplug for emitifhy SaTRS 3¢ e adine apise Rlse UMY s8R i thatvaLedalss 9 thebgdahal. In a

traditional BTE hea¥ing aid. fsesnertupeis uerdpacausdhe output transducer, which in hearing aid
terminology is noimally referred to as the receiver, is located in the housing of the electronics unit. In

some modem typaeSkGREANND AdsTal EdhIUENAG INember comprising electrical conductors is used,
because the receiver is placed in the earplug 20 in the ear. Such hearing aids are commonly referred
to as Receiver--iee@aRITE) tresadisithsurn a kpsiifieiy peovidRiTE drrsiing midsthd receiver is

placed inside the,qar,canal BNISSJNUBAS Rece N&iHRC ARl IMRRANG Aids. iplhe-Ear (ITE)

hearing aids are designed for arrangement in the ear, noally in the funnel-shaped outer part of the car
canal. This type“8t Pea k) BRI PRRANRESEET h) S BB AR BRIEHEH AACSIBP TS BIAPIOBEHIY to be
arranged in the gafceanahipRElYdLRRUSR Ehe caRRANENNEcRssaRLfoRRPa alonef faghearing aid,

such as microphones, a battery, a microelectronic circuit comprising a signal processor, and an
acoustic output WAREHIR .ﬁﬁség%ﬂé%ﬁ?ﬁ‘??%elsom ﬁ?%’a?iﬁ’&‘é%%lﬁgl RESRY it s 158 BNed
completely insidadthe:-seocainala cekisgsknbwiadiGamipkisdyeirisGanm4fctan) hearing 30aids.

As the name suggests, Behind-The-Ear (BTE) hearing aids are worn behind the ear. To
be more precise an electronics unit comprising a housing containing the major
clectronics parts thereof, is worn behind the ear, An earplug for émitﬁng sound to the

15 hearing aid user is worn in the ear, ¢.g. in the ear canal. In a traditional BTE hearing
aid, a sound tube is used because the output transducer, which in hearing aid
terminology is normally referred to as the receiver, is located in the housing of the
electronics unit. In some modern types of hearing aids a conducting member
comprising electrical conductors is used, because the receiver is placed in the earplug

20 inthe ear. Such hearing aids are commonly referred to as Receiver-In-The-Ear (RITE)
hearmg aids. In a specific type of RITE hearing aids the receiver is placed inside the ear

canal. This is known as Receiver-In-Canal (RIC) hearing aids.

In-The-Ear (ITE) hearing aids are designed for arrangement in the ear, normallgz in the
funnel-shaped outer part of the ear canal. This type of hearing aid requires a very

25 compact design in order to allow it partly to be arranged in the ear canal, partly to
house the components necessary for operation of the hearing aid, such as microphones,
a battery, a microelectronic circuit comprising a signal processor, and an acoustic
output transducer. In a specific type of ITE hearing aids the hearing aid is positioned
completely inside the ear canal. This 1s known as Completely-In-Canal (CIC) hearing

36 aids.



WO 2011/076246PCT/EP2009/067659 2 On a general level earplugs for hearing aids may be
categorized into two groups. The first group contains the so called custom earplugs that are
characterized by being individually adapted to the user. The second group contains the so called
instant fit earpldg8itiencdre designed to passively adapt to the ear of the UBEFARPROASIPEMEd. Sinstant
fit earplugs are advantageous in that a hearing aid fitter can have them in stock. Hereby the hearing
aid user does not have to wait while the earplugs are manufactured, as is the case for custom
earplugs. However, instant fit earplugs may for some users be uncomfortable to wear. For other users
the earplugs maymogaiavidey sl seffiviently Acainateditma, erdendégepedrata tow acapstitgl leakage.
1OWO-A2-99/07f’L82 discloses.an acoustﬁ;eg%ugler thatlis d%achabgas ured %) %receiver assembly
r

e
for deep insertion into AR INtVidUArS 2&F Canal TR 4 ouﬁtlcdégﬁepf %Fg%‘?&g% sgmﬁigid, thin walled,

cylindrical couplimdysteeile thaptis! doldptesctolhe sttachedopersidylinkricataBedivetaaisSembly. A
conforming sealj tarial. ] | ically o 23 ing. v fit,comfortably and to
seal the 15 indi%/glgjt}a S %%?%gr%%%%%%?%gﬁ%ﬁgﬁgégg%ﬁ%}g@g gg\?g{g%l? %s%er%tlggﬂé%ghcentric to the
receiver assembhytidt Bilsighlyaspae edviidieno wterfhec daeragserifrieney keptdbembnitesbthod. The

fast growth of childegpsiealcanahmakssaidiffisuiiomroydemcusiQmAAPg that filseqprectly. A

custom earplug is made from an imprint of the car, which typically 20 is made by a fitter. Since the ear
canal of the chilf GRS HGitE ELTOR R e Ul FEFRT A R IR 185 BRIE 38D fit the ear

for a longer perigghosifigeatilsia westl F andiimaas As EmipE @y 088SHtgeandull afittemand produce a
new mould. The traditioSHaI. ro&ess of makin(?Wa customlﬁ%g)lu with a perfect fit is thus not always
|

suitable for heaﬁ%%jrgfﬁ fof'éh ré%.s%kﬁrr?sael ueﬁ‘iﬂ'ﬁﬁg i impaired child almost 25never -
experiences, an §p | id that fits.an tions perfectly. ressure level
delivered Eﬁ/’ a hﬁi%%g%%%%%%%%r%n (t); a 3‘5%?%%&%‘21&&%92’ nd%%gg%gﬁsgt%?ea%ﬁ(? %%r#é%é%)ns of the
ear canal. The fasegatarskepitirahsreatcanaldivitestr saceamb Thsigifistimeariettions over time of

the sound pressyg,leel daliveraddim & hearingisiathe, SarAm Ofiachildaiiis wel known in the art

to apply Real-Ear- 30to-Coupler Difference (R CD) measurements for predicting the hearing aid

performance in & ASAPEAYeTHEPRARE IS SHRESIS v A FroRfeRt e RifA S e s ibed

attached diametrically over the coupling sleeve to fit comfortably and to seal the
15 individual's ear canal acoustically. The coupling sleeve 1s substantially concentric to the
recetver assembly for a highly space efficient interface and a user friendly replacement

method.,

The fast growth of childrens ear canal makes it difficult to provide a custom carplug
that fits correctly. A custom earplug is made from an imprint of the ear, which typically
26 1s made by a fitter. Since the ear canal of the child grows quite fast, 2 new mould is
normally made a little bit too big, so as to fit the ear for a longer period, since itis a
costly and time consuming process to consult a fitter and produce a new mould. The
traditional process of making a custom earplug with a perfect fit is thus not always
suitable for hearing aids for children. Consequently, the hearing impaired child almost

25 mnever experiences an earplug and a hearing aid that fits and functions perfectly.

The sound pressure level delivered by a hearing aid to the ear drum of a user depends

on the geometry and dimensions of the ear canal. The fast growth of childrens ear canal

therefore results in significant variations over time of the sound pressure level delivered

by a hearing aid to the ear drum of a child. It is well known in the art to apply Real-Ear-
30 to-Coupler Difference (RECD) measurements for predicting the hearing aid

performance in a real ear. The principles of RECD measurements are further described



3 in e.g. the article "Procedure for predicting real-ear hearing aid performance in young children.” by
Moodie, K. S., Seewald, R. C., & Sinclair, S. T. in American Journal of Audiology, 3(1), 23-31, (1994).
Today it is a difficult task to carry out the measurements required for predicting the hearing aid
performance. It is therefore a feature of the present ifvention to overcome at least these drawbacks
and provide a type of instant fit earplug that provides a good fit for a range of different ears, hereby
providing a comfortable earplug with a low acoustical leakage. It is another feature of the present

invention to pegvide an inpiABt-ksarplg Hapisadantad oL paskinseripnandixationof apgobe tube.

It is still another feature of the present invention to provide a hearin%aid incorporating such an

earplug. It is yaikliithebfedediorthe preeentimBntiontoymelAtie hethddrsrisre/agrmaef fixation
of a probe tubg,iiaR, SaArpiuY 234NMMARY OF THE INVENTION The invention, in a first aspect,
provides an earplug for a hearing aid comprising: an ear canal body part comprising a bore, and a

sound output pagsage in canreunicalionwi-ihsuboke anddsrdiegiora soundautpatiopgning, and at
least two flanges extending from said ear canal body part and adapted to engage a wall of an ear

canal, said flatERB&idPBERMGSlly disc shaped and generally rotationally symmetric about an axis

that is substantially parallel to the axis of the bore of the ear canal body part and wherein the
diameters of tho THIGET cr e By RS AR A L i ErETechas 6 R output

opening and whergisvaiflangecomisisesfanapaningagapiritfor isserioneohaprabert@isrend wherein

at least one of the other flanges comprises a slit adapted. for relieving a pressure difference across the
carplug, herel5yr BTG SV KPR LPRPFE I AEBISICH foSRAERdrARthe possibilty of
easy and conyenient itnsergon and i%at_ion of a Prob .tubte. 3a Tcgis also Protv%des an earlillilq that is
specifically adaptet P Eals e Mon GREFSAEON SFED ISR ITES FhdHdBhadEam R &e8nd aspect,
provides a headng«=idcaayyrisiegian eatfingtaccofdipgte thiecfirst aspect. The invention, in a third
aspect, provides a method of inserting a probe tube in an ear plug, comprising the steps of: providing
the earplug, s#idsetilphrgthavivgtarfirst tredecsatandefitingaceptending romaeeehincanahbooly part of
the earplug, sgi%}glgnggs ueing adapted to engage a wall of an ear canal and said first flange
comprising a Shtand S8R Yecond flange comprising an opening, and inserting the probe tube through

the slit in the fifst f rough ngi sSec lange, This, provs .methqd that
allows RECD ﬁ]étsa ur%?n%%%s%%gé% cgtﬁlﬁég %%;tg ?rllg(a%ﬁgﬁ%%%aﬁd;g%% lf c%%gjré)%ﬁ #ég%%%egﬂg :
advantageousffestones appels frbenina demdnglent claims.

SUMMARY OF THE INVENTION

The invention, in a first aspect, provides an earplug for a hearing aid comprising: an ear
canal body part comprising a bore, and a sound output passage in communication with
the bore and leading to a sound oufput opening, and at least two flanges extending from
said ear canal body part and adapted to engage a wall of an ear canal, said flanges being
substantially disc shaped and generally rotationally symmetric about an axis that is
substantially paraliel to the axis of the bore of the ear canal body part and wherein the
diameters of the flanges increase progressively with the distance of the flange from the
sound output opening and wherein a flange comprises an opening adapted for insertion
of a probe tube and wherein at least one of the other flanges comprises a slit adapted for
relieving a pressure difference across the earplug, hereby providing an ear plug with a
low acoustical leakage together with the possibility of easy and convenient insertion

and fixation of a probe tube.

This provides an earplug that provides a good fit in a wide range of different ears, while

being at the same time comfortable to wear.



WO 2011/076246PCT/EP2009/067659 4 Still other features of the present invention will become
apparent to those skilled in the art from the following description wherein the invention will be
explained in greater detail. BRIEF DESCRIPTION OF THE DRAWINGS 5 By way of example, there is
shown and described a preferred embodiment of this’vention. As will be realized, the invention is
capable of other embodiments, and its several details are capable of modification in various, obvious
aspects all without departing from the invention. Accordingly, the drawings and descriptions will be
regarded as illUsty afiserironalkesrenaradnieg dmiesapetviacaiiytndagtadving sasOimigitibsaod xetite plan
view of an ear@%%mﬂé?g to a first embodiment of the invention; Fig. 2 shows a front plan view of
the earplug according to the first embodiment of the invention;  Fig. 3 shows a cross sectional view
of the earplug aeqiingifa Ing ftembodiment tpfitlie iBvenial: bid- daaea siealanyiow of an
earplug according to a second embodiment of the invention; Fig. 5 shows a front plan view of the
earplug accorémgffﬁﬁ&éosféécﬁﬁé‘ émbeldiment of the invention; 20Fig. 6 shows a cross sectional view

of the earplug according to the second embodiment of the invention; Fig. 7 shows a perspective view
of an earplug ABEGRYIFRY IS altrirthEmBEMitharionitht Arvethndre! nsglimechaiba Hhfshettivaview of

the earplug, Qﬁﬁ;g,d&'&ﬁﬁﬁigﬁ?gtﬂiﬁdsﬁ‘éﬁ@eﬂi%ﬁ}h% Qﬁéeek{}}éﬁfgﬁi%ﬁidﬂéﬁﬁﬁu@ﬁ%ﬁ'gbﬁﬁﬁeﬁﬂjé Fig. 9
shows a hearing aid with an earplug according to the second embodiment of the invention; and WO
2011/076246PESPERrbgs/oe7p6ge from an ear canal body part of the earplug, said flanges being

adapted to engage a wall of an ear canal and said first flange comprising a slit and said
second flange comprising an opening, and inserting the probe tube through the slit in

the first flange and through the opening in the second flange.

This provides a method that allows RECD measurements to be carried out in a simple

and reproducible manner.

Further advantageous features appear from the dependent claims,



5 DETAILED DESCRIPTION Reference is first made to Fig. 1, which illustrates an earplug 100
according to a first embodiment of the invention. The earplug 100 includes a proximal end 101, a distal
end 102 and an ear canal body part 103. The earplug further includes four disc shaped 5flanges or
rims 104a, 10¥8 24046640 104d. Reference is now made to Fig. 2, which RFISER08/86765At plan view
of the earplug 100 according to the first embodiment @f the invention. The distal end 102 includes
sound output opening 105. Reference is now made to Fig. 3, which shows a cross sectional view of
the earplug 10according to the first embodiment of the invention. The body part 103 includes a central
bore 106 and a Sﬁﬁm&atﬁmmrpasﬁﬂ@@ﬂdﬁrﬂte’admgd@ hg smm@pmwopemm 40840 ihehelistal end
102 of the earplu The]e Fggllu further con s locki me ns 1 Pt? tede?(;]r snap fitting to a

d

receiver housrng not show hers t%if/’"’r%1 errr% tf%l%ar P ug aé’a% RITE or RIC

hearing aid. Ford@gither details about the 15 fitting of the receiver in the earplug, reference may be had
to WO-A1-2008095505. Reference is now made to %@4 which shows an earplug 200 according to a

second embodiRBRHEDPHEGRIERHM. (ﬁrg%}é@%\ﬁ fcludes a proximal end 201, a distal end 202
and a body art 03.Th g further ncludes disc shaped flanges or rims 204a, 204b, 204c and
040, 20 HorRER T8 HLto HIAUR (P90 SR ER oM SR EWPOHRS Saiio 200 according
to the second embﬂﬂrmemsomheermnhdnhlhwdmtai BndRO R intitide smdudichewtpahopening 205.

Reference is now mapl o Fi 0SS sectronal)vrew of th ﬁr&l%accordmg to the

second embodiment o thaeﬂ’lsnve al%aﬁ enE)0 d% Cf)lartn 203 inditiaéd 2 vsedntral bore Wllt]h locking means

206 and a soundepetiing ﬁagsﬁlge@@ﬂtmding)tdm@%dlmfnmtﬁ@éénmgrﬂﬁhﬁsmﬂé)d|stal end 202 of
the earplug. The lackind, MAANS.205:A1E.AAARIEA IPLJ REBIMRG A5 AUNE g, nereby rendering the ear

plug 200 adapted for use with a traditional BTE hearing aid. Suitable desig s ‘of locking means are
further desgyibesin WQiyk2084098308ew of an earplug according to a first embodiment of the

invention;

Fig. 2 shows a front plan view of the earplug according to the first embodiment of

the invention;

Fig.3 shows a cross sectional view of the earplug according to the first embodiment

15 of the invention;

Fig. 4 shows a side plan view of an earplug according to a second embodiment of the

invention,;

Fig. 5 shows a front plan view of the earplug according to the second embodiment of

the invention,

20 Fig. 6 shows a cross sectional view of the earplug according to the second

embodiment of the invention;

Fig. 7 shows a perspective view of an earplug according to a third embodiment of the

invention;

Fig. 8 shows a perspective view of the earplug, according to the third embodiment of

25 the invention, with a probe tube inserted;

Fig. 9 shows a hearing aid with an earplug according to the second embodiment of

the invention; and

Fig. 10 shows a hearing aid with an carplug according to a fourth embodiment of the

invention.



WO 2011/076246PCT/EP2009/067659 6 Variations of these embodiments with more than four flanges
or less than four flanges will be obvious to those skilled in the art. In an embodiment the diameters of
the flanges decrease with the distance from the proximal end. According to an embodiment the relative
decrement in¥RAY Hist#eter is Sconstant and in the range of 1 - 2 mm, prefEABN 1S ¢t. In other
embodiments the decrement of flange diameter needs not to be constant. According to an
embodiment the largest flange diameter is 15 mm. In another embodiment the smallest flange
diameter is 5 mm. According to an embodiment the spacing between the flanges is constant. The
spacing 10 mayBelikliieD- &g 8 TIANNm, preferably around 3mm. The total length of the earplug is
in the range of 6 - 12 mm, preferably around 10 mm In other embodiments the spacing between the

flanges need ndtdherersisstaiist Audsriimigd arbsh Bbeivmst ahealgd Ristsosdv sdunifsim and 0.5

mm, the thicknessynambea Bt theirrpatoRefweentud 'TTU@iﬁ@ﬁcﬂe@a’ﬁf@xiﬁiﬁf@ﬁat}laﬂ?ﬁwﬁﬂn 0.4 mm and
0.8 15mm According to another embodiment the flange thickness is substantially unifoiiit and the

largest distanceE™I0Hg he dargriie gePart iy ediic sA B & Barinplde doraditsintdisdhe outer

circumference afagdlangeiard @pointinn the saime4iiange adjacent to the ear canal body part is about
0.5 mm. The largest distance may be in the range between 0.3 mm and 1.5 mm, preferably between
0.4 mm and 0.8Refiere28 ihesvbeedefoung. thavlfiah gbssivltereifraheptiisteeey (pbependiculdi®to the axis

of the bore of the earGaNgLRoRYPAMLDENEER oAINLAN NG RUEL SIGUTHTRNGRA 3 lnge and a

point on the same flange adjacent to the ear canal body part is-at least two times the smallest flange
thickness, alter®aivEIgrsriaasfhree times the smallest flange thickness. 251t has been found that
earplugs with disc shaped, or substantially disc shaped, flanges, according to various embodiments of

the invention, inYHAFRP SRS PrBviica Bebritigh s Atghe FLsd setiena Xinyint ir A BBSventional
earplugs with flangediof spheritat entodieshapenchihizisibeliEvetbty berainsiukiofddlanges of spherical

or conic shape hayNOInSARe/SISBNPLIB.SSIRRSS BUVALIION 06l of s S cang) wher
105 in the distal end 102 of the carplug. The earplug further comprises locking means
108 adapted for snap fitting to a receiver housing (not shown), hereby rendering the ear
plug adapted for use with a RITE or RIC hearing aid. For further details about the

15 fitting of the receiver in the carplug, reference may be had to WO-A1-2008095505.

Reference is now made to Fig. 4, which shows an carplug 200 according to a second
embodiment of the invention. The earpiug 200 mcludes a proximal end 201, a distal
end 202 and a body part 203, The earplug further includes 4 disc shaped flanges or rims
204a, 204D, 204c and 204d.

20 Reference is now made to Fig. 5, which shows a front plan view of the earplug 200
according to the second embodiment of the invention. The distal end 202 includes

sound output opening 205.

Reference is now made to Fig. 6, which shows a cross sectional view of the earplug
according to the second embodiment of the invention. The body part 203 includes a

25 central bore with locking means 206 and a sound output passage 207 leading to the
sound output opening 205 in the distal end 202 of the earplug. The locking means 206
are adapted for receiving a sound tube, hereby rendering the ear plug 200 adapted for
use with a traditional BTE hearing aid. Suitable designs of locking means are further
described in WO-A1-2007006302.



30compressive pressure (from the ear canal walls) in the plane perpendicular to the flange WO
2011/076246PCT/EP2009/067659 7 axis of symmetry. This is a result of the relatively lower
mechanical strength of the flanges of spherical or conic shape compared to the disc shaped flanges,
when consid@galéGmpressive force in the above mentioned plane. ARGFERYPWHAEMbodiment
the flange axis of symmetry is parallel to the axis of thie 5bore of the ear canal body part. In another
embodiment the flange axis of symmetry is substantially parallel to the axis of the bore of the ear canal
body part. It has been found that this type of earplug adapts so well to the ear canal that a significant
pressure differeNaednisild o {ihaeraabdiieneasphith anddbiveen the grmbicsisaitaamehin@sinrer part of the

ear canal close ta the r.drum when hﬁ ar%uglié inserted io and removed. The hearing aid user
. OPVIOUS 1o S?S } e%}n eda R . .o .
may experlence“fhls 0 be uncomfortable.”According to a preferred embodiment a slit is therefore cut in

each of the flanges, birfsini(s Rld-in el Piessedisrence [Ravalded.Romenfial surbrisingly

the presence of the slits does not affect the low acoustical leakage of the earplug. It is a specific

advantage of thi§QypaabrshrdRseTERE R dimsrboinEmEbe itlanY Ofers e e Atiegs, dinaeerss idistance,
along the axis ofshaherahthe ealeanal bogmbartehetwees the sRwtoUiNtipRaRing.and the flange

closest to the distal end can be very short. This provides a small residual volume in front of the
eardrum, which $A0EHA5EEME WHPFLE et tth P 265081 &ssure level (SPL) that can be delivered
to the eardrum %ncd v%/(}th%@s e%&%ﬁ% e glfn ggt%:clu&ém. 2§In. apsemqulme&tethe earplug is

. . C in ’ a, dange giameter 18 mni. 1N ano .
provided with a vent. Ina further embodiment the vent s provi ed ycu?ﬁng AVEr hole in each of the

flanges, where trebpdiitiohtbé snvaleshiddegs datystantiailyndirectly above or below the corresponding
vent hole in the neighbouring flanges. In other embodiments the position of a vent hole is displaced

relative to the céyreRigsiingneanbebac the MefgHbbUaentiadesdatieenimanEbharaetetistics of the

sound trangmissian tarpual thevent arenshapaedh-AeRromsticel dampingis srergased, while the
traditional vent effect is maintained such that e.g. a high humidity can be avoided in the ear canal. -
According to an®éH ﬁfféﬂﬁ%ﬁg?&fténb}@%ﬁfﬁﬁeﬂ%&éﬁowm g BB hiMBIERR Bround the
centers of the flang@sciagdihec-inehednngeting:theiwe cssianeales in the first flange is perpendicular to
30the corresponding lines connecting the two vent holes in each of the remaining flanges.

According to an embodiment the flange thickness is uniform and 0.5 mm, the thickness

may be in the range between 0.3 mm and 1.5 mm, preferably between 0.4 mm and 0.8

15 mm. According to another embodiment the flange thickness 1s substantially uniform
and the largest distance, along the axis of the bore of the ear canal body part, between a
point on the outer circumference of a flange and a point on the same flange adjacent to
the ear canal body part is about 0.5 mm. The largest distance méy be in the range

between 0.3 mm and 1.5 mm, preferably between 0.4 mm and 0.8 mm.

26 It has been found that flanges wherein the distance, perpendicular to the axis of the
bore of the ear canal body part, between a point on the outer circumference of a flange
and a point on the same flange adjacent to the ear canal body part is at least two times
the smallest flange thickness, alternatively at least three times the smallest {lange

thickness,

25 It has been found that earplugs with disc shaped, or substantially disc shaped, flanges,
according to various embodiments of the iﬁvention, in many cases provide a better fit
and higher acoustical damping than conventional earplugs with flanges of spherical or
conic shape. This is believed to be a result of flanges of spherical or conic shape having
increased tendency to collapse away from the wall of the ear canal when exposed to a

30 compressive pressure (from the ear canal walls) in the plane perpendicular to the flange



WO 2011/076246PCT/EP2009/067659 8 According to an embodiment the earplug is made in silicone
rubber. The chosen material is preferably soft and elastic thus rendering the earplug part easy to insert
and comfortable to wear while maintaining the low acoustical leakage. The preferred material may
have a ShoréVAR FH#iEE%in the interval between 15 and 30, preferably SHETHEBHWPHEE27. The
skilled person will realize that other materials such as’a thermoplastic elastomer (TPE) could also be
used. Reference is now made to Fig. 7 which shows an earplug 300 according to a third embodiment
of the invention. The earplug 300 includes a sleeve member 301 for a receiver module of a hearing aid
of the receiver-imxthefeam(REFE Ihipd d hwidledvictaimaribésisfuithbirdedotiegiroitrublished patent
application PCT, DnK%QQ / 9§c5?biﬁlceod .onh%o %C}gbﬁggd’zgot%. Eﬂ% € %galélga\’%loo\i%cllluges a main earplug
body part 302, wherein the od&i/ part 302 eTudes a centra’f’boreebn ts ovﬁ%"’ande a sound output
passage (not shownddengineptopacsoun dogtputbopbaigngndioshdwianeThe earplug further includes
three disc shaped flanges or rims 304a, 304b and 304c. Two slits have 15been cut into each of the

flanges. The slitGHRrSiREER R SREIY meraie depstsaisobamoshy 3oaeald S daamveShswn in the

figure is an addiigpat si intbanfienas 3e4braatbindhadianaa:204@) nIhe W sk ineashef the
flanges have been cut %mmetﬂ%ﬁlflg around {he enter of the fIangE. The slits in each of the flanges
il 3

have been cut diYBHAg RAREBHES SOFRA S SIRY SPHREREIGMBburing flanges. 20The

flange nearest tg the.dist ,en(%'n ludes a hole 3(1)7 adapted forﬁn{s% tion and itat'on of a probe tube.
This earpiug o Pae o 5 e iile AR BRSO T Y, e i the

earplug in an eé@ﬁ?@%@ﬂ%ﬁf_@ﬁﬁﬁﬁ@eﬂm@bu_ﬂ@eﬂeﬁéﬁ@é serrovp ngpetel foeFigeiBthetiotbshbws the
earplug 300 according; o the thisel 2o SMRRdIMeN QiR IPURRHL Wt ARIARE MBEAA§ inserted. The

probe tube is shown together with a marker 309 and an elastic ring 310. It iS a'specific advantageous
feature of tHe edRJIERFTRU hEa RIRNECHH SteEIEaKERE T8 prBuide ProtetmdpiAttcHcpRIEMSility of easy

and convenientt@&%ﬁﬁ@r%&ﬁwm&f@smmﬁ&@hﬁeIﬁﬂ&@&%ﬁ@ﬁﬁ@%ﬁg&@%{&%ﬂ@f features is at
ft
least partly a reﬁﬁﬂd‘-’up o?a pressure difference is avoided. Somewhat surprisingly the presence of the

slits does not affect the low acoustical leakage of the earplug.

It is a specific advantage of this type of carplug, according to an embodiment of the

15 invention, that the distance, along the axis of the bore of the car canal body part,
between the sound output opening and the flange closest to the distal end can be very
short. This provides a small residual voiume in front of the eardrum, which 1s
advantageous with respect to the sound pressure level (SPL) that can be delivered to the

eardrum and with respect to suppression of occluston.

20 In an embodiment the earplug 18 provided with a vent, In a further embodiment the vent
is provided by cutting a vent hole in cach of the flanges, where the position of a vent
hole 1s substantially directly above or below the corresponding vent hole in the
neighbouring flanges. In other embodiments the position of a vent hole is displaced
relative to the corresponding vent hole in the neighbouring flanges. Hereby the

25 characteristics of the sound transmission through the vent are changed, i.e. the
acoustical damping is increased, while the traditional vent effect is maintained such that
e.2. a high humidity can be avoided in the car canal. According to an embodiment two
vent holes are cut in each of the flanges, symmetrically around the centers of the
flanges, and the line connecting the two vent holes in the first flange is perpendicular to

3¢ the corresponding lines connecting the two vent holes in each of the remaining flanges.



30configuration with the slits in the flanges, because the slits in a first instance allow a probe tube to
be inserted through the earplug, whereby e.g. the cumbersome method of WO
2011/076246PCT/EP2009/067659 9 attaching the probe tube to the outside of the earplug is avoided,
while at the s¥&MkEB#6viding highly reproducible results. In a second iBSTEBE0MESKES allow the
earplug to function as a closed earplug (i.e. without a ¥ent) as soon as the probe tube has been
removed. 5It is a further specific advantageous feature of the earplug 300 according to the invention,
that the fit to the ear canal is so precise that it helps fixating the sleeve member. In a method
embodiment accorgintintotthe inveadionaniEGBup easude mesitiscaniadoThbymeuNnting the marker

309 around the probe tube, determining the desired 10insertion depth of the probe. tube, fixating the
marker in such :% o%%%ﬁ%% Fﬁ%rﬁggirsé)é? i%%%af’é’ﬁcoggﬁ? f%“&ﬁf&}ﬁé@%ﬂ%ﬂ’%%%ﬁr%ﬁ%?%ﬁ% with the
tragus of the exteméitzrcirsetinglife probeituhetin the earpitigatHeskigh thkeslitsf30&R and 305b in the
flanges 304a ang.394h ectiv, throuah the,opening.307.in the fla 304¢ tq such a depth
that the marker 389 ils a%%%d%vﬁer%%%r ifé%% of t éhﬁgg%%%ﬁ%%%%ep féldﬁgsﬁ’spﬁ%%%&ed to face
away from the eiitwisenssricd Thaskidke resppivd theliatabit aihgy 8Rterbund!tiae probe tube in the

space between {hgflapaas304RABAIPES HrialyHxatRgsthe insertion depth of the probe tube and

the alignment of the probe tube along the outer surface of the earplug body part 302. According to a
preferred methoRlegsrdpodiment efdtherdrmgntionfer gaying eupian 20RERIMeask ement the probe

tube is inserted at jncjsura intertragica. betyeen the tragus and the antitragus. A RITE type earplug,
according to a c%nrlrteos%ﬁrgﬁlgtlr?rggel?n %e |Fﬁ0enht'sf/(})]1¢ e t&ﬁ%ﬁgﬁll’u‘sﬁ?ﬁi’t‘é&mﬁﬁ 886 9 in each of the
flanges and tworbwfesrimohdeafithdlangesd aftbearrdherslitdlanchiliR IMblespee Ipeclively, are cut

symmetricaljy aboyhile Gameh 9L08 S eI RANIN I ANASS. S80S VT BB R Gha sy,

filed on 10 October 2008. The earplug 300 includes 2 main earplug body part 302,
wherein the body part 302 includes a central bore (not shown) and a sound output
passage (not shown} leading to a sound output opening (not shown). The earplug
further includes three disc shaped flanges or rims 304a, 304b and 304c. Two slits have

15 been cut into each of the flanges. The slits illustrated in the figure are denoted 303a,
305b, 305¢ and 306a (not shown in the figure is an additional slit in the flange 304b
and in the flange 304c). The two slits in each of the flanges have been cut
symmetrically around the center of the flange. The slits in each of the flanges have
been cut directly above or below the corresponding slits of the neighbouring flanges.

20 The flange nearest to the distal end includes a hole 307 adapted for insertion and

fixation of a probe tube,

This earplug allows a probe tube for e.g. RECD measurements to be inserted and

fixated in the earplug in an easy and convenient manner.

Reference is now made to Fig. 8 which shows the earplug 300 according to the third
25 embodiment of the invention with a probe tube 308 inserted. The probe tube is shown

together with a marker 309 and an elastic ring 310.

It is a specific advantageous feature of the earplug 300 that a low acoustical leakage is

provided together with the possibility of easy and convenient insertion and fixation of a

probe tube. This advantageous combination of features is at least partly a result of the
36 configuration with the slits in the flanges, because the slits in a first instance allow a

probe tube to be inserted through the earplug, whereby e.g. the cumbersome method of



25single earplug 300 of the RITE type is necessary for allowing the probe tube to be inserted at
incisura intertragica in both the left and the right ear. According to an embodiment the earplug part is
made in silicone rubber. The skilled person will realize that other materials could be used, e.g. a
thermoplastié¥id 4T PE). The preferred material is preferably soft aRff BB Piié¥endering the
earplug 30part easy to insert and comfortable to wea® The material selected may have a Shore A
hardness in the interval between 18 and 30, preferably between 23 and 27. WO
2011/076246PCT/EP2009/067659 10 According to embodiments wherein the earplug is adapted for
hearing impairedtebiitiethigssithan by e utkddthd fiargeinmeteidaevinithe ihteramat ieteveen 5 and

12 mm, the difference in flapge diameter between the smallest and largest flange for a given sleeve
BRaRE R AR

.. TOVIG] TeprocGuci resulis, Ina secong msiance the < gl
member is in thé INter eén 1 and 2’ mm. the Fﬂange hickness'is Stan |alﬁ/ﬂ3n| rm and

around 0.5 mm fihetdistsricd dsedvwerriuthe. flangesnhiorgy e s00s of thanmberinbf the entral bore is in
the interval betwgep. 1 and 2 mm, preferably 1.25 mm, hereby is provided an earplug, where the part
adapted to engage the ear canal wall part may have a length, along the axis of symmetry of the central

bore, in the dntefval baiwee Bpd-aicaaviithepraickablyRetheen s 1IN ardrdisy Ml 0The outer
diameter of the body part js b eenéf;}'e and 5 mm, preferably 3.5 %'n These embcéidiments give a
hearing fitter thé%ﬁ%%‘)?ﬂa %Ui‘?l ¢ SATIFRRAE P BT W B8 Brechiiiien, while only
having to maintawerabkimited stock of different instant fit earplugs. The earplugs are comfortable to

wear and provide a low acoustical leakage and it has been found that these advantages are
maintained for diicrigelisulsabodioktimeoniiectvetivhity waianng M Banpaspisnyreiisrmgrtieds a specific

advantage of th, eaalyg, azcoringatedheptnyertianHigine distancenalanodia axisof the central

bore, between the flange nearest to the proximal end and the flange nearest to the distal end can be

very short. 'Rccofdfitiotb &ath fgbeirtiist s disatinedhs Bani 1 prh Frvavdhesiecianiddvantageous

for earplugs desigegehfQiept is obtained when the marker is aligned with the tragus of the external ear,
nserting the probe tube in the earplug through the slits 305a and 305b in the flanges
304a and 304b respectively and through the opening 307 in the flange 304c¢ to such a
depth that the marker 309 is aligned with the surface of the sleeve member 301 that is

15 adapted to face away from the ear when inserted in an ear, snapping the clastic ring 310

around the probe tube i the space between the flanges 304b and 304c¢ hereby fixating
the insertion depth of the probe tube and the alignment of the probe tube along the
outer surface of the carplug body part 302.

According to a preferred method embodiment of the invention for carrying out an
20 RECD measurement the probe tube is inserted at incisura intertragica between the
tragus and the antitragus. A RITE type earplug, according to a corresponding
embodiment of the invention (not illustrated), has two slits in cach of the flanges and
two holes in one of the flanges, wherein the slits and the holes, respectively, are cut
symmetrically about the center of the corresponding flanges. This ensures that only a
25 single earplug 300 of the RITE type 1s necessary for allowing the probe tube to be

inserted at incisura intertragica in both the left and the right ear.

According to an embodiment the earplug part is made in silicone rubber. The skilled

person will realize that other materials could be used, e.g. a thermoplastic elastomer

(TPE). The preferred material is preferably soft and elastic thus rendering the carplug
36 part easy to insert and comfortable to wear. The material selected may have a Shore A

hardness in the interval between 18 and 30, preferably between 23 and 27.



20children or for deep fitting in the car canal. Reference is now made to Fig. 9 which shows a
traditional BTE hearing aid 400 including a housing 401, a sound tube 402 and an earplug 200
according to the second embodiment of the invention. Reference is now made to Fig. 10 which shows
a CompletelyYR-ZAKAT{RIC) hearing 25aid 500 having an earplug 501 acE6FHERFP AFHSHH
embodiment of the invention. The CIC hearing aid basically includes three parts: a housing part 502
that contains the major electronics parts with the exception of the output transducer, the earplug 501
that contains the output transducer and a flexible joint 503 that contains electrical conductors for
providing the eleﬂntcmﬂlimg)mti@dhbatweﬂmﬂie housiplparuBi-aner the:3teanphigpart 501 and

allows these tWO}Pﬁ{}S tp b%l l%%}/s?oﬁ% eac Ilﬂothe (\ﬂ/\\\/l}]k;?eﬁ;%bgrgﬁ { \éel{r}?%‘?typ p% %fé%e%% Ze;gng aid

can change. Thé earp?ug parfl% 5 espéma
because the sh@mdlétadtf&reqlﬂlmﬁ&l@tmﬁéendﬂeemawg@ neasesiitottnel proxishfkegdfand the flange

nearest to the d@%%pggﬁ/&g@ﬂﬁ%ﬁ@g{%ﬁ% éﬂeru1 gglé‘q%f%tq?a flgl%g in the ear canal.

Generally the earplug according to the invention may apte ruse WI any type Bof hearing aid.

Other modificatiBivstaniplimatfens @fctﬁ@gmjetémé@a% Pedesd besw soillthe Baigerilengtibse skilled in

the art. Printed:a2is bbb MPRAMBREIIER200/064-6a9 4444 291d 9138, é)referab y
FAX44355603WIDEX20005/0010 PCT/EP 2009/067 659- 17-10-2011 12 CLAIM
1.25 mm, hereby is provided an earplug, where the part adapted to engage the ear canal

wall part may have a length, along the axis of symmetry of the central bore, in the

interval between 3 and 5 mm, preferably between 3.5 mm and 4.5 mm.
10 The outer diameter of the body part is between 3 and 5 mm, preferably 3.5 mm.

These embodiments give a hearing fitter the opportunity to provide an instant fit
carplug for a wide range of children, whilc only having to maintain a limited stock of
different instant fit earplugs. The earplugs are comfortable to wear and provide a low
acoustical leakage and it has been found that these advantages are maintained for a long

15 duration of time while the child wearing the carplug is growing.

1t 15 a specific advantage of the earplug according to the invention that the distance,
along the axis of the central bore, between the flange nearest to the proximal end and
the flange nearest to the distal end can be very short. According to an embodiment the
distance is only 2.5 mm. This is especially advantageous for earplugs designed for

20 chiidren or for deep fitting in the ear canal.

Reference is now made to Fig. 9 which shows a traditional BTE hearing aid 400
including a housing 401, a sound tube 402 and an earplug 200 according to the second

embodiment of the invention.

Reference 18 now made to Fig. 10 which shows a Completely-In-Canal (CIC) hearing
25 aid 500 having an earplug 501 according to a fourth embodiment of the invention. The
CIC heanng aid basically includes three parts: a housing part 502 that contains the
major clectronics parts with the exception of the output transducer, the earplug 501 that
contains the output transducer and a flexible joint 503 that contains electrical
conductors for providing the electrical connection between the housing part 502 and the
30 earplug part 501 and allows these two parts to bend relative to each other whereby the
overall shape of the CIC hearing aid can change. The earplug part 501 is especially



1. An earplug for a hearing aid comprising: an car canal body part comprising a bore, and a sound
output passage in communication with the bore and leading to a sound output opening, and 5 at least
two flanges extending from said ear canal body part and adapted to engage a wall of an ear canal,
said flanges BehyYbistdmtially disc shaped and generally rotationally synf6iEER@B6G6TEH axis that is
substantially parallel to the axis of the bore of the earicanal body part and wherein the diameters of the
flanges increase progressively with the distance of the flange from the sound iOoutput opening and
wherein a flange comprises an opening adapted for insertion of a probe tube and wherein at least one
of the other flangésicanyotisés &slityad apteld focaeliewlagadates s shdifarence agfessdthe earplug,
hereby providing an car plug with a low acpustical leakage t Qtﬁer with the possihility of easy and
convenient inse%t%ﬁeg%g ﬁ;%ﬁléﬁ %‘?%%%%‘ggetﬁﬁ%&?ﬁge@ag%ﬁﬂoé%g ‘@gi‘cﬁ"lﬁﬁdfgs’&%it el,%ﬁeer’ﬁn the largest
distance, along thevakis ofhine dopbiptithis eaelt amaldbdygarfjtbepirdr aspointbn the outer
circumference of a flange and a point on the same flange adjacent to the ear canal body part is in the
range between §F#irHakg 22 gicrHdieam iy Becorameo braduptsiieras wiehanyéspdistance,
along the axis optiedprre.Qf the ear canal body part, between a point on the outer circumference of a
flange and a point on the same flange adjacent to the ear canal body part is in the range between 0.4
mm and 0.8 mnOikkenaatifitgiascardingitanywone ofibepRresedirg alaimsyilvheremithedistance,
perpendicular tg the %ﬁ'ﬁe%figh%ebgre of the ear canal body part, between a point on the outer
circumference otfba‘ﬁange and a point on the same flange adjacent to the car canal body part is at least
two times the smallest flange thickness. The earplug according to any one of the claims 1 to 3,
wherein the distance, perpendicular to the axis of the bore of the ear canal body part, between a point
on the outer circumference of a flange and a point on the same flange adjacent to the 30ear canal
body part is at least three times the smallest flange thickness. Duration: 17.10.2011 09:28:49-
17.10.2011 09:33:42. Thispage SoflICAMENDED SHEA-11093117 Received at the EPO on Oct 17,
2011 09:33:42. Page 5 of 10 1/317-10-2011 Printed: 2J -11-2011CLMSPAMDPCT/EP 2009/067 659



17/10 2011 9:40 FAX 44355603WIDEX21000G/0010 PCT/EP 2009/067 659 - 17-10-2011 L3 6. The
Pairkg accordimg to any one of the precedhigAd@aidDwherein the length of thePEAviiiFrPas/62 G653l
to engage R wajl of apear5anals along the axigrgf the bore of the ear canal body part, i dgss, thap 4

mm.- 7. The earplug according to any one of the preceding clp@ﬁr EW'?‘?J@@‘ HeeaEud i -10-2011
5manufactured in an injection molding process. S. The earplug accordlng to any one of the preceding

claims, wherein the flange closest to the sound outpy opening comprises the opening. 9. The earplug
according to claim 8, wherein the flange closest to the sound output opening comprises a slit that
intersects the circumfcrcncc of the opening. to 10. The earplug according to any one of the preceding
claims, Whereln éange comprises two slits that are cut along a common line and wherein the slits
in each of the flg re cut directly above or below the corresponding slits of a neighbouring flange.

11. The earplug, acggr g)fwh%%gn agla%(% ggmg g claims, wherein each flange 15comprises a

vent hole and wherein the position of a’vent hole is displaced relative to the position of the
corresponding veni hale d#r aaﬂﬂl%b@yﬂlﬂ%ﬂ%?&méﬁb&&&mlﬂ@@m%mWWE&@mﬁarp|U9 according

to any one or the precedi g clalg%) e&gr& €ccord|n to clatlm 102°nger% the hearing aid
comprises a housmg % a evalfe jom adap e forhoIaing: 1i"ngusl 0 E) d earplug

together. 2Q14, The headng Qid ﬁ&@@dﬁ&&&’i&é@%&&vgﬁ@&f%&f |§ﬂ9lﬂ§a Qpyises electrical

conductors for connecting a signa ngocessor in the housmg‘fpart with an output ransducer in the

earplug. 15. A hearinff&fateabnignstismnt suid Aares bwearprgihy dirssiadasde member
adapted for holding anddexsitinganaatiyuyiransdoeboun s exiutert pesitot2bativaarealld 1A hearing aid

according to claim 15 yyheteily e A RHELOMPHSPSR SISSVEINGRIRG: WilRignautace @gapted for

having a distance to a flange that is substantially the saime as the distance between said flange and a
specific part of the extHHSISIAFrAIfPLEsR tbardh @@%@ﬁ@g&ﬁg&%ﬁ&%‘ﬁ?ﬁ%be inserted in

the earplugo output opening and wherein a flange comprises an opening adapted for insertion
of a probe tube and wherein at least one of the other flanges comprises a slit
adapted for relieving a pressurc difference across the earplug, hereby providing
an car plug with a low acoustical leakage together with the possibility of casy

and convenient insertion and fixation of a probe tube,

15 2. The carplug according to claim 1, wherein the largest distance, along the axis of the
bore of the ear canal body part, between a point on the outer circomference of a
flange and a point on the same flange adjacent to the ear canal body part is in the

range between 0.3 mm and 1.5 mm.

3. The garplug according to claim 1, wherein the largest distance, along the axis of the
20 bore of the ear canal body part, between a point on the outer circumference of a
flange and a point on the same flange adjacent to the ear canal body part is in the

range between 0.4 mm and 0.8 mn.

4. The earplug according o any one of the preceding claims, wherein the distance,
perpendicular to the axis of the bore of the ear canal body part, hetween a point on
25 the outer circumference of & flange and a point on the same flange adjacent to the

cur canal body part is at least two times the smallest flange thickness.

5. The earplug according to any one of the claims 1 to 3, wherein the distance,
perpendicular to the axis of the bore of the ear canal body part, between a point on
the outer circumference of & flange and a point on the same flange adjacent o the

30 ear canal body part is at least three times the smallest flange thickness.

Duration: 17.10.2011 092848 - 17.10.2011 08.33-42. Tris page 5 of tAMENDED SHEETR7Gs3%17
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Duration: 17.10.2011 09:28:49- 17.10.2011 09:33:42. This page 6 of icAMENDED SHEETIfi 09:31:48
BaseiveaatthedRO on Oct 17, 2011 09:33(44sPAMDO of 10 2/317-10-2011 xintact> 26dd/0aldsg
17/10,2011 9:40 FAX44353603 CLMSPAMDRCT/EP 2009/067 659 WIDEX20007/0019 RCT/ER,
20091;(%)% %%91 - 197_1#_'5&0?% g%f?, A hearing a% according to E@Wﬁﬁ&/@%y%ig;@g§u_rff?§_e{1f6g%ﬁsl

towards the ambient when inserted in art ear and said specific part'of the external ear is the tragus.
A method of inserting a probe tube in an earplug, comprising the steps of: providing the earplug, said
earplug having a first and a second flange extendingfrom an ear canal body part of the earplug, said
flanges being adapted to engage a wall of an car canal and said first flange comprising a slit and said
second flange comprising an opening, and inserting the probe tube through the slit in the first
flange and throtighTireeiQbpeningdingte secamdof drge:ddlitghdsmethebeintbe timgtthé theobe tube in

the earplug according, . Claim i W REERIR DG Narsian deRiR! s PiRbatbeR (iR SoPIUg is
controlled by the steps o%: mounting a marker around the probe tube,
the ear canal body part, is less than 4 mm.

7. The earplug according to any one of the preceding claims, wherein the earplug is

5 manufactured in an injection molding process,

8. The earplug according to any onc of the preeeding claims, wherein the flange

closest to the sound cutput opening comprises the opening.

9. 'The earplug according to claim 8, wherein the flange closest to the sound output

opening comprises a slit that intersects the circumference of the opening.

16 10. The earplug according to any one of the preceding claims, wherein each flange
comprises two slits that are cut along 8 common line and wherein the slits in each
of the flanges are cut directly above or below the corresponding slits of 2

neighbouring flange.

11. The carplug according to uny one of the preceding claims, whercin cach flange
15 comprises a vent hole and wherein the position of a vent hole is displaced relative

to the position of the corresponding vent hole in a neighbouring flange,
12. A hearing aid comprising an ecarplug according to any one of the preceding claims.

13. A hearing aid according to claim 12, wherein the hearing aid comprises a housing

part and a flexible joint adapted for holding the housing part and carplag togethor.

20 14, The hearing aid according to claim 13, wherein the flexible joint comprises
electrical conductors for connecting a signal processor in the housing part with an

output trangducer in the carplug,

15. A hearing aid according to claim 12, wherein the earplug comprises a sleeve
member adapted for holding and fixating an output transducer in the outer part of

25 art oar,

16. A hearing aid according to ¢laiin 15, wherein the sarplug comprises a sleeve
member with a surface adapted for having a distance to a flange that is substantiatly
the same as the distance between said flange and a specific part of the external ear,

where said distance i to be measured along a probe tube inserted in the sarplug,

Suration 710,501 D5.28.:45 - 17.10.3011 0933 42, This page 6 of TAMENDED SHEETHT5e3748
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15e determining a characteristic probe tube length corresponding to a desired insertion depth of the
prtedupe. 1 fxaiipg the marker in such a vaywb#AlDdistance between the medkeizndgbe/esH 683he
prob‘e; }yp% oq?rr&gﬁgogh?s to, said.characteristic pggpge tube length, and inserting th%gqb%gqpe '

through the slit in the first flange and through the 20opening in@ﬂq— gpoRgo 659 -aligning the 1 1
marker with a surface of the earplug, 20, The method of inserting tr?e pro ﬁﬁ’in the earplug

according to claim 19, comprising the step of:  snapping an elastic ring around the probe tube in the
apace between the two 25flanges hereby fixating thé4insertion depth of the probe tube and the
alignment of the probe tube along the outer surface of the earplug body part. Duration: 17.10.2011
09:28:49- 17.10,2011 09:33:42. This page? of IAMENDED SFEETol 09:3214 Received at the EPO on
Oct 17, 2011 0Q:BMaJﬁa@m'd?agﬁor@imgﬂmmze,l\zhemin said surface faces towards the

ambient when inserted in an ear and said specific part of the external ear is the

tragus.
18. A method of inserting & probe tubc in an carplug, comprising the steps of :

5 ¢ providing the carplug, said carplug having a first and a second flange extending
from an ear canal body part of the earplug, said flanges being adapted to
engage a wall of an car canal and said first flange comprising a slit and said

sccond flange compriving an opening, and

» inserting the probe tube through the slit in the first flange and through the

10 opening in the second flange.

19, The method of ingerting the probe tube in the eurplug according to claim 18,
wherein the insertion depth of the probe tube in the carplug is controlled by the

steps of:
* mounting & marker around the probe tube,

15 e determining a characteristic probe tube length comresponding to a desired

insertion depth of the probe tube,

e fixating the marker in such a way that the distance between the marker and the

end of the probe tube corresponds to said characteristic probe tube length, and

¢ inserting the probe tube through the slit in the first flange and through the

20 opening in the second flange.

aligning the marker with 2 surface of the earplug,
20, The method of inserting the probe tubg in the earplug according to claim 19,
comprising the step oft

e snapping an clastic ring around the probe tube in the space between the two
25 flanges hereby fixating the insertion depth of the probe tube and the alignment
of the probe tube along the outer surface of the earplug body part.
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