WD 2011/ 076246PCT/ EP2009/ 067659 1 EAR PLUG FOR A HEARI NG Al D AND A HEARI NG
Al D The present invention relates to an earplug for a hearing aid. The

i nventi orwalen/a7ed4at es to a hearing aid including an earpirEp2008bsmever t he
invention relates to a nmethod of insertipon and fixation of a probe tube in
an ear plug. 5 BACKGROUND OF THE I NVENTION I n the context of the present

di scl osure, a hearing aid should be understood as a snall, battery-powered,
m croel ectroni c device designed to be worn behind or in the human ear by a

hearing- i mpaARG (UG FOR A HEARING ADAARPRHBLRNOOQY More mcrophones, a
battery, a mcroelectronic circuit conprising a signal processor, and an

acoustic O%Qe;ﬁ%rege%@glﬁtgoﬁcr%fatesxggn 2L BN P8 R@?ﬁ%%'id. e REGhELR ls% eqatgé gital
si gnal processor. e hearing ard 1rs‘e cPosed I'h & casing suita Fe*or
fitting behforchearing aidandiuding ae asrpluds Moaeveathe iswages tdatcBehi mcthdthef Ear

(BTE) hearing aids e wor bgﬁ%ﬁd the ear. To be nore precise an
electronic§nﬁﬁP@1@%ﬁé¥¢§m> aPTHRS 8P Pt BiUSi ng the maj or el ectronics
parts thereof, is worn behind the ear. An earplug for emtting sound to the

15hear i g aBACELEHKOUSDFTHIRINKNENGAPN e g. in the ear canal. In a

traditional BTE hearing aid, a sound tube is used because the output

t ransducer , Inth¢ edntéxi o dwrpiresgnidisclosreriarhshingy aid showdd raluhgerstedd ny @eineld as t he
receiver, is_ located in the housi of the el ectroni .unit. Jln sone nodern
Lypes.of  heMPeRGraTdstdm EBRRIEET S goner gty Srsdip or S EikLorindb g8 ELCL or
is used, begause Heliend-BERINELsdrSAMcasRdaidRompEis@anblod grofdmiictopicgar . Such
hearing aids are coomonly referred to as Receiver-In-The-Ear (Rl TE) hearing
ai ds. In a byieni pingictoglsetremic RIrquEt ersmpristitg asigaal preccpsweaindap areushr Qe@dt i nsi de

t he ear,ca . I S S ' - LNy a- 1 ds.

e Ther Koy et THe MR AR B REDry o il Hent Bl M ThORBNET,
normal | y i naidl heerclose®in sdwjpgdunatie forfatitig bhitider i@arhueanalar. Thi s type of
hearing aid requires a very 25conpact design in order to allowit partly to

be arrangedAi thetdametageeaNBEhin@ah: Bar (BTHPMSEinE ARIsGRIROmeithindtBsessapy for
operation of the hearing aid, such as mcrophones, a battery, a

m croel ect rynercdIre@Ese an GertonicsuRY campriginal honyes seiriningribe @ajoicoust i c
out Pt a5l L ARESL Ly g AL LT L0 AR5, oo o1
Conpl et & y-Haarifannl us¢iGk Gorh éathcREr, ¢.g. in the car 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  in the ear. Such hearing aids are commonly referred to as Receiver-In-The-Ear (RITE)

hearing 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, normally 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 is known as Completely-In-Canal (CIC) hearing

30  aids.



30aids. WO 2011/ 076246PCT/ EP2009/ 067659 2 On a general |evel earplugs for
hearing aids may be categorized into two groups. The first group contains

t he so cawbediiasi4em ear pl ugs that are characterized byPb@iRrgomo6ies? dual |y
adapted to the user. The second group contains the so called instant fit
earplugs that are designed to passively adapt to the ear of the user when
inserted. Slnstant fit earplugs are advantageous in that a hearing aid
fitter can have themin stock. Hereby the hearing aid user does not have to
wait while @hé gengrpl lavd campdu grderifcating pidg maydejcstegpiazaddsie thorereunst bhe

ear pLugs: HIPNELY chIZHR0: L' ST RINOS.IRY 9] o SORERRLS, B igpont or tabl e

to wear. FOI’ he “ear e a SU

accurate fli&ldlvnduanyd&atptécbtostﬁ@ugee Tahel SOYOrRICEUIS ccﬁﬂémé thakagelledlioWentAr - 99/ 07182
di scl oses an acoustic coupler that is detachably secured to a receiver
assenbly fofrRfegpth ?fr?g%ﬁ@slwd A Passhisly 3Pt iodhararf g usenwhen ins¢itedacoust i ¢

coupler p {j Ol;ﬁ(k)@‘g@ﬁtaea% h&jvan{agb&sviﬁ il ggﬁﬂg 44 ﬁ%t@%an%g%qeggm%t&%y e that

is adapte att over cylin recei ver asse
conform ng Haabyﬂghmﬂmg aldlusersdoal; nadhedtcdwwmﬁmledw dayplogseerreh’raeufaotmpéd ng
sl eeve to fit. rnc or and al the. %ndl \il dual ' s ear cana

acousti cal I$."® eca&eo{a)w St %? QWSYHSs‘PétﬁP‘i 9P SN I PRME Y54 HBS

recei ver asgRERIYrtdod toawéur lerbtl?e@%@&s ﬁi‘efelaﬁplﬁgstmwﬁ&ﬁoi@&@e AQeTidicHELT
friendly replacement nethod. The fast growh chil'drens ear canal nakes

it difficulaccumteplitoin Qiéeratocsq@,lr@ﬁi@aa@wgcad Ihfatkagq ts correctly. A custom
earplug is made froman inprint of the ear, which typically 20 is nmade by
a fittero. SMIEA2tIWL0HRAL desaivabs of adohgicodoupldr graowsletpehitdy fasted ta ameswivioul d i s

normal |y nade litt bit toa Di 0. to fit e ear for | onger

por od. st esermaviier deSpaueripidng 4ndviBRsRr ﬁﬂl%“ﬂl&@ggusps RBNSUI L a fitter
and pr Oduceprﬁvﬂd@é"é Samikidid, I8 walldd@ichiiRdi@dal %@ﬁﬁéﬁe@ve ARk BaeLtédcom ear pl ug
with a perfect fit is thus not al'ways suitab for hearing aids for

chil dren. GCotaskefuest hgylindrsahesegivergssampdy. rfédordhrrnmgabadmgtmazt&m@\mr

The.sound pitaeadr e R B Ul IR ih bRl IS W B of 2

user dependsdiidiaheca o hedusaed ydThe ssiphiag s@%vé ReuBdMntiaRpabncehitie th asd
growm h of childrens ear canal therefore results in significant var| ations

over time ofCHWY %mﬁdy priechghly spesperticientinterfe ang asispieliicndly raplacomsnt he ear
drum of a C%tlfhg is well known in the art to apply Real -Ear- 30
t o- Coupl er erence (RECD) neasurenents for predi ctl ng the hearing aid

gggiﬂ gggcel" enfagt grrgwlh &aclinldl;grqg e rrclaIQa Inl?akeeg 1t%1ffj§gig?o pr0V1 aecrlrl'sst%%lsea%le further

that fits correctly. A custom earplug is made from an imprint of the ear, which typically
20  is made by a fitter. Since the ear canal of the child grows quite fast, a new mould is
normally made a little bit too big, so as to fit the ear for a longer period, since it is 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  never 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



WO 2011/ 076246PCT/ EP2009/ 067659 3 in e.g. the article "Procedure for
predicting real-ear hearing aid performance in young children." by Modie,
K. S, Seweabd/o7R46C., & Sinclair, S. T. in American JokcmaPr2eb/ 061689 ol ogy,
3(1), 23-31, (1994). Today it is a difficult task to carry out the
measurenents required for predicting the 5hearing aid performance. It is
therefore a feature of the present invention to overcone at |east these
drawbacks and provide a type of instant fit earplug that provides a good
fit for a riarge thsrarticlef Braspdure forpredigtingypalpgas iparinggpid peséereneatsl youear pl ug
with a |l ow ag t.] | eakgpge. tn r I f resent

i nvention t%ﬁ@%%vﬂﬁﬁugﬁ&?ﬁgt§h§6?7¥&€%#%1%gﬁﬁﬂgﬁEggakgégggf%d %g%lggsy
insertion amgdibioggati(on20f31a(imoahe tube. It is still another feature of the
present invention to provide a hearing aid incorporating such an earpl ug.

It is yet aP&Ha?ﬁ‘trisfa_Qi@ftﬂéﬁR tf3k t6 BArPSHRIRN I cAIY@RNt PR qhidedPlof YicdRtidg fRL hod of
insertion and fixation of a probe tube in an earplug. 15 UNNAR% OF THE

| NVENTI ON Thearing ¢isimerfonmanas. a first aspect, provides an earpl ug according
to claim1. This provides an earplug that provides a good fit in a w de
range of diltfstherforeardsaturaiof e fredcngina¢entiondo saeneom pelcas tfose timwbeckso wear .
The invention, in.a second as t rovi,des .an earpl accor di 0 claim
0. 20hi s provrene Al Tea prdar T R iS4 Rt apf el Sl
insertion angs hixdy ipRIVidhg a comahitibiddieplud Rethi ¥ eicbicall 1Bakagt hi rd aspect,
provi des a hearing aid according to claim 14.

It is another feature of the present invention to provide an instant fit earplug that is

10 adapted for easy insertion and fixation of a probe tube.

It is still another feature of the present invention to provide a hearing aid incorporating

such an earplug.

It is yet another feature of the present invention to provide a method of insertion and

fixation of a probe tube in an earplug.
15 SUMMARY OF THE INVENTION
The invention, in a first aspect, provides an earplug according to claim 1.

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.
The invention, in a second aspect, provides an earplug according to claim 9.

20  This provides an earplug that is specifically adapted for easy insertion and fixation of a

probe tube.
The invention, in a third aspect, provides a hearing aid according to claim 14.

The invention, in a fourth aspect, provides a method for insertion and fixation of a

probe tube in an ear plug according to claim 20.

25  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.



The invention, in a fourth aspect, provides a nethod for insertion and
fixation of a probe tube in an ear plug according to claim20. 25 This
provi des wormetingee4bhat al | ows RECD neasurenents to be c&CTIEPA00OMO6765N a
sinmpl e and reproduci bl e manner. Further advantageous features appear from
t he dependent clains. WD 2011/076246PCT/ EP2009/ 067659 4 Still ot her
features of the present invention wll becone apparent to those skilled in

the art fromthe follow ng description wherein the invention will be
expl ai ned i ¥ilyptdar Eptugsiodithe preRNERVERSORY HTheonmerp st tRANsNES! gl Bytheay of

exarpl e, thef foksn® RO ANSLJSREH DRALA B RLERKEA SROMPIENL Bl d s

i nvention nvention i's cap
enbodi nent sdetéihd its several details are capabl e of nDdlflcatlon in
vari ous, obvious aspects all w thout departing fromthe invention.

Accor di ngl yRrifFEDESEWIPDRNOF TIHEORAMINGS W I | be regarded as illustrative
in nature and not as restrictive. In the drawings: 10 Fig. 1 shows a side

plan vi %W Of %?z%%ﬂln'ﬁ&le %ﬁ&@ﬁ@éﬂ&%t&d%ﬁdrfb%& a%?é%@ﬁéd@%od?ﬁleﬁt%thl@ve““ on,
Fig. 2 sh oms a front plan view of the earplug according to the first

enbodi nment ioferttiop. Aﬂw&elrhbe milzed the 1ﬁvg1t103 1s éapakleaf othes smbe@meotsadtndme of
the earplug acc to f enbodi nent 150f the |nv . Fig. 4
Shows ' si QS BREICURGE Sioets ARG aED BTG 10 ot dSes A LB rent o
the inventi wpartﬂg%o&ﬂfehﬁv&maan@Uaﬁdlﬁg@nth\éIdemﬁ% zlﬂ&lQie@@dpﬁioﬂgw@l(PB@r ding to
t he second enbodi ment of the invention; 20Fi shows a cross sectional

vi ew of théféﬁﬂglwqﬂaﬁﬁﬁﬂﬁﬂmgmwwfmﬁ@OSé@@ﬁ@céﬁbémﬂWHh¥W@@Sthe i nventi on;
Fig. 7 shows a perspective view of an earplug according to a third
enbodi n#nt BE. 1 heshowsensidegrian view 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 earplug according to a fourth embodiment of the

invention.



Fig. 8 shows a perspective view of the earplug, according to the third
enbodi nent of 25the invention, with a probe tube inserted; Fig. 9 shows a
heari ng awo 20ittd166 ear pl ug according to the second enbedirmPatsobeshe

i nvention; and WO 2011/ 076246PCT/ EP2009/ 067659 5 DETAI LED DESCRI PTI ON
Reference is first made to Fig. 1, which illustrates an earplug 100
according to a first enbodi nent of the invention. The earplug 100 i ncl udes
a proximal end 101, a distal end 102 and an ear canal body part 103. The
ear pl ug furPREAILBR RERLSRIPAIPNIi sc shaped 5fl anges or rins 104a, 104b, 104c
and 104d. Reference is now nade to Fig. 2, which illustrates a front plan
vi ew of t heRefarcptaiy fit@Onatedotdd. igwhehtiHestfatassih cerphodl (sastordingtthe firstvent i on.

The distal end 102 incl udes sou out.pu eni 105.. ference ,i s, now nmade
(otFig 3 CmamEmstaeERsEs Bhe bR of PR » rin i L S8 dksBbr ai ng t o
the first eqod2nBAtbn @hr ddngl BodyPakti108. ThESaPR@YuRREtindldsi 6! digteshapecent r al
bore 106 and a sound out put passage 107 |leading to the sound out put opening

105 i n the Hdingespr wng 1940 1040.t10dc axtd H4dg. The earpl ug further conprises
| ocki ng neans 108 adapted for snap fitting to a receiver housing (not
shown) , herk&ygrenenderinmaddie fear2, pihudy illdstptesd frant plemeview oh the dRIpTEz 600 RI C

hearing aid. For further details a t.the. 15f1tti 0 e ceiver, in the
car bl ug, - r cicepEineots fise SRbaimEn (UG i Bisto abodisPefe U Reh IR rme to
Fig. 4, whighpahpesingnosarpl ug 200 according to a second embodi ment of the
i nvention. The earplug 200 includes a proximal end 201, a distal end 202

and a body 3. : g I i nges or
s 2048 DO 28 R A D e DR o O el

shows altf r carcoplirggtovhefrsoEmbodmeat ¢f thgineticac dbe Hodygparb1 Ahimckmdeond
crbodi ert Ly NED o0 oG sl g 200! ackutes cpnd ot
vi ew of thej@ahRhd/@istal end 102 of the earplug. 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 earplug, reference may be had to WO-A1-2008095505.

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



according to the second enbodi nrent of the invention. The body part 203

i ncludes a 25 central bore with |ocking neans 206 and a sound out put
passage 290 buadszg to the sound out put opening 205 i n Prhe/Ekeewab7éénd 202
of the earplug. The |ocking neans 206 arg adapted for receiving a sound
tube, hereby rendering the ear plug 200 adapted for use with a traditional
BTE hearing aid. Suitable designs of |ocking neans are further described in
WO Al- 2007006302. WD 2011/ 076246PCT/ EP2009/ 067659 6 Vari ati ons of these
enbodi ment sVgiiatiensrof dicscambadsuents pathgeere shan feysflanganor sy then g élenggs) | be

obvious to e.skill i . r n an enbodi nent the dianeters of the
fl anges dec‘%’gf;@eeOb\%\ﬁlélﬁt?%eosglﬂgslpgdn%eth? Ful(%'mthe proxi mal end. According to an

enmbodi nrent the rel ative decrenent J | an di anet.er.is.5 copstant and in
PO et o it AN oty a9 e ATt BistnGR BRH
decrement oOfrokin@i 98d. HRERESS toBEASHIARherit hdiR1 2898 db@BrhentAd El@hgH diGmbRr AN
enbodi nent the largest flange dianeter is 15 mm |In another enbodi nent the

smal | estS f | eomglenicingriptharrange of m? maeqoelarably 16 mm. lamteticmbadindnés tpaci ng
bet ween thedgckﬁ%ge%?gfhgn(%%gprir%}l&%%eeagﬁ%ﬁgﬁgkg]?sﬁa;n(t) may be in the range of 1 -

4 mm preferably aroun eng of the earplug is in the

paci ng et eekiiPhie Bl EnERBma Al AR L Do S SRy o o

enbodi nent  ¢higbdihamngge &rﬁ&l@ﬁﬂﬁ&%ei&a&é’iéﬁi%%ﬁﬂd 0.5 mm the thickness may be
in the range between 0.3 nmand 1.5 nm preferably between 0.4 mm and 0.8

15 A g - i | i [ acin
mm__ACCOREicRgink f ANGHHS] %ﬂ?ﬁggg@gﬂig febfednlAOAR LRI CCORGAR The spacine

substantially uniformand the t "di stance, along the axis o
of the ®Bar manh¢ irbbdyangaiof | -Hehmeprfaappiarund 3ntthelhsuoit lcogthaimticer ence of a

flange and a point. ogn the s | ange adj acent t he ear canal ,.body part
s about 0. Erile Prindfh g S0 G L dee R REE I Rl 45 5ot BRRRRHY s e
and 1.5 mm thpkpfcaicditityedahveend rdedidtdR3Golstétrm 201t has been found that
fl anges wherein the distance, perpendicular to the axis of the bore of the

ear canal bz@&’ébrcﬁlﬁgfto aP&hYEER et (RO AR g RickR& s PR Torl @ WH SLEMEmRkn&s! | ange

and a point on thé sane flange adjacent to the ear canal body part Is at
| east two tinaebe tnhtbe samgk betstech Da3ngen andi lck mes prefatabbyr ety eang) . mah ah@lSt t hr ee

times the smallest flange hickl?ne S. 3 | has, been found that e |l ugs with
i Sc shiped™ A SUHEEARERah B EE e ABe danie e gas s Sbstantily SR

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 may be in the range

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

20 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 flange

thickness.

25 It has been found that earplugs with disc shaped, or substantially disc shaped, flanges,
according to various embodiments of the invention, 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



according to various enbodinents of the invention, in nmany cases provide a
better fit and hi gher acoustical danping than conventional earplugs with
fl anges ovogpt7smal or conic shape. This is believed t@Ch&PaomwmsIsht of
fl anges of spherical or conic shape having increased tendency to collapse
away fromthe wall of the ear canal when exposed to a 30conpressive
pressure (fromthe ear canal walls) in the plane perpendicular to the
flange WD 2011/ 076246PCT/ EP2009/ 067659 7 axis of symretry. This is a
result of taxes efedysmmess) Fhisane resib ob Hieirelatively deawgyinechpniet strength gé greof
spherical o i h t i fd_ ange en
consideringﬁgﬁggggs2@@&@898%?§§%$ﬁCgﬁégggg%égﬁ%%?ﬁ%%gdtﬁﬁ%hgﬁﬁthccording
to an enbodiomeidtritihe cdrhprgevakirs iafthsyboreigitibsedysamd. | el to the axis of the
5 bore of the ear canal body part. |In another enbodinent the flange axis of
symetry i sAséRgiham iitéhyoddmead theFladg dxikeofyintn@fy it Perahars tief axidér g@r canal
body part. It has been found that this type of earplug adapts so well to
t he ear Scantire phte car eanghbadyqart Inpnethey eabedipteat dg dlanguayisiefl sypraetFoss t he
ear pl ug and t peng.. ai [ I t he ear cana
su%gtta%eﬁlsr Lﬁ#’%@%%% g}tqg g? %ﬁeﬁb%ge (tﬁqﬁe e&”c%ﬁa&%%&& g% .

cl ose to the ear iS inserte renoved. The

hearing ai ser experience this to be unconfortable. According to a

b of er feq clbBTRsrBAuE B PR o s Ao e B ¥l HF Anges. | Fer eby
the buil d- upg@ificaht PrESEY UETEETE BURACE) AGoRVRE E8Flug 20EBYRREN B PidisitRg! y the
presence of the slits does not affect the | ow acoustical |eakage of the
ear pl ug. | tandghginngepdrt picthe dyrspanalglosetto thgicgr dipyewbén dgepiplieg is arsededi ng t o
an enbogdj nent t inventi.on, that 2 di. i e I the i.s:0f the
por e of 1 nendgPolottThREYFEf Do bPBesahor THERGRuROBRHIE RO T e

flange cl os@stpréferrchemtbdibiht £5t ic tRrdierc\car i @bObf the ThhgespHonbgldise a smal |
residual volune in front of _the eardruna whi ch i s advant ageous with respect
to the sountiildrsefin Ressuirdifferspey ispngided onavhabsyrpayivgl vl pregeneaptiiém and

wWthr esPe&s‘litv\% ?%e'é%BPzEf‘Petﬁ{@ongfaf%ﬁhéi%&%n%e Pk %ar%t enbodi ment the ear pl ug

is provide vent . urther enBodi ment e vent is provided by

cuting a veRt, NRLG LRGN Gind 16, (30065: LMRFES: LD BOSALEN Al ven!

hol e is substah drr e~ corresponding vent hol e

in the nei ghbaitionNthaf thadg&mee, ot the ixie abodibFendhé b qaaditodopa®f a vent
hole is displaced relative to the corresponding vent hole in the

nei ghbour i neFtYeErge soundeugny opeanD ardiihie dlengs ¢leisstte thy diskbendyeande very

transm ssi ofohMAUORAS G0l BLifuf YBRGRAN torfof HRGARMSIAERL, damping i s

i ncreased, iTe the traditional vent effect 1§ maintalned such that e.g. a
hi gh hum di ddwactagedns wathakghedt torthd sveind aressanddvel &Pdoitidit ngn boddivesiro dharent
two vent holes are cut in each of the flanges, symmetrically around the
centers of ?%%3?1%ﬁ@%@h“ﬁﬁﬁch%mpﬁﬁ%O%B PECtINYy the two vent holes in the
first flange is perpendicular to 30 the corresponding |ines connecting the
two vento hgfrnea@ gipodipaent dre qaprRlug rripYided With argas In a@\eﬁwr embodiment the vent

2011/ 076246i€gdv%&1qg/9¢!u9t%¥g6§96nt hole in each of the flanges, where the position of a vent

hole is 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.c. the
acoustical damping is increased, while the traditional vent effect is maintained such that
¢.g. a high humidity can be avoided in the ear 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

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



8 According to an enbodi nent the earplug is made in silicone rubber. The
chosen material is preferably soft and elastic thus rendering the earplug
part easywoOaoimgexs and confortable to wear whil e mai nt CHiEPgOMINe76cEDW
acoustical |eakage. The preferred materigl nmay have a Shore A hardness in
the interval between 15 and 30, preferably 5between 23 and 27. The skilled
person will realize that other materials such as a thernopl astic el astoner
(TPE) could al so be used. Reference is now made to Fig. 7 which shows an
ear pl ug 300Aeroednginen ersbedimgntthe esrpbigiisrmgee of sikigpac iwﬂa@hﬂf@rﬁhosﬁﬁe ear pl ug

300 i | ud .S . j: I f 18 id of
Phe 1 ocer veneRry BN EarBRFh 0 LR oy [SEREhe TRl e RORIGT A @ ©
descri bed idonmfopblit tshes wteenbinapphg datlownchisTiciM2AAZE 00 Pooterréd | ed on 10

Oct ober 2008. The earplug 300 includes a nmain earpl ug bodé' part 302,
wher ei n t heMBi§EY Pay havsaShore Adgedness indhg vy debvendd a8ddqnmyretssbla sound

out put pas S@&\%e&ﬂ% arg MR Elﬁﬂﬁ{!r Q%S(hf‘é’ﬁl %ﬁ%‘%&g%ﬂ&%&&%& 0nGogt shown).

The earplug further includes t C anges or rinms 304a, 304b
and 304c. Tihornsdpldssic ksentdEE) cmuld dlstle esadh of the flanges. The slits
illustrated in the figure are denoted 305a, 305b, 305c and 306a (not shown

in the fi guRéfeicacaRl ndddhntideodig.s1 which Bhdwearf ¢aaplgg 380 4droadidg toa thive f | ange
304c). The two slits in each of _the fl anBes have been cut synmmetrically
around t he @ebpdsmerjrof thesinyendioge Therpraplagi3PQ mckudes e slesye mpmbel YHyles2 have been

cut directl t he: ndi | i J urin
Fl'anges. - 20Tha T Sodile B8 AUhDG AR ERRONE RNk RITELLAE T 2038 apt e
for insertimomaads furkat deseribéd a ympobléshtd betentTdpph cawnFAWIYDE200900@3 30t obe

tube for e.g. .RE su s to be jnserted and fixated, in t earplu
e onsy i on Mt TR ch Do lRaHAS S ARR sl R e e U2, 5w o
shows the e@ﬁ&%ﬂQh@Q&hW@i iRBulS 4 Katrhidré (Iﬁ,sﬁm%hﬂﬁ%um oﬁt{?ﬁ ! nvention

with a probe tube 308 inserted. The probe tube is shown together with a
mar ker 309 passhgafinaishevnkleading tagd ghunfoutpsit epenpe(nbt shoady.akitcegedug f eat ur e

of the earp 300 t.h a Jl.ow ac tical |eakage,i r oy ,d together with
The poser b 1 BrubGahrd ARG Pl LB SRAR 0 M Bt SR e

tube. Thi s R@Wa0tAGLQAE of HETIaNAEY. TRe Sffits fIBRErEeaSn the fdurd SaYbndiad 8034, @ resul t
of the 30configuration with the slits in the flanges, because the slits in

a first insildbed0slandwoaa probplowiuinehe Gewe is wsegdidena plitdu e flange 84 ug,
wher eby e. gandtiﬂ ?hecﬁ‘em%g "36955?Tﬂ§ﬁ%oﬁit§){n cach 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
30  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



WO 2011/ 076246PCT/ EP2009/ 067659 9 attaching the probe tube to the outside
of the earplug is avoided, while at the sanme tine providing highly

repr oduciwbeoriggedsbs. In a second i nstance the slits al IPOWHPh@9I®aTER? UG t O
function as a closed earplug (i.e. withaut a vent) as soon as the probe

t ube has been renoved. 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 nmenber. In a nethod
enbodi nent #eebipgithrgprobe tuke tq theentsidsrrike REdDE fetvoidednwhile pidhe game @@cout by

mounting th rkar. - I t |.r.ed
10i nsertion’ g%% e%%ﬁ? %ﬁé&rh&ﬁee H}ﬁ%&’ I??E%%qﬂﬁgnstta%gg ﬁn%ep%yggrﬂ?)r\i& trsﬂgg%%zu%/\tgy t hat
t he desi r edfunos@r dsiacdlogde Rhrplhg: @bt with@d awbel) at beonnBikeprobs tubk ihgnBstnwi t h t he
tragus of the external ear, inserting the probe tube in the earplug through
the slits 368®Vethd 305b in the flanges 304a and 304b respectively and

t hrough the opening 307 in the flange 304c to such a depth that the marker
309 is alighiesch fuirthir spiseifisadyapsegcots chredletbo sanrigi0 ageordingde thes 15adapt ed
to face awa h I ' I 1N r, ' t | astic
(ing 310 arguri e IERERE o B! ARRHL SO plsRi® Bl RS TRBEN es1E 025 ana
304c her ebyméinkati ng the insertion depth of the probe tube and the

al i gnnent of the probe tube along the outer surface of the earplug body

part 302. AuGOhethod chBodinRheiRbFdeth WRhE A cRItOM REOD MéashiRhehni@Bdricgn for
carrying out an 20 RECD neasurenent the probe tube is inserted at incisura

i ntertragi cepthsmeapng e makgid) daieundibe arbi tubeg defernpinRigTie dgspred ear pl ug,
accordi t . i odi nent..of the.invention i.l:.L ustrated),
nac o | RerEPAGER BER REbTRE AR R b ih BUSTE EPub Lt it oS
wher ei n t heinsdrtibs depids stiginbdlvasn theesqkatis Yiegned vattethe tlagGydnteé sttembl darabout
the center of the corresponding flan This ensures that only a 25single

( es. , :

ear pl ug 300M&Ftipgtheprate tphew the efﬁ‘e@@g%@rlgh therslisy 10o%iand 30 Ringhe Hangesbe to be
i nserted at,dsCi i : I I i .
Accordi ng t%d4§%h§egg%%%e%ﬁ&%?%hgg}rgﬁ%%ﬁ%%%ﬁ?%hgja etﬁfggaé |(%‘82£E$ﬁbaa{)er. The
ski |l | ed perdapth thiat the neakdr 369 tihaignod heth thaswefacabsthesidede embsed)] thatgs a

t her nopl asti ¢ el astoner PE). The preferred material js preferably soft
and ol abti ciipise 1o é?aéw}(sgmf%@_e gar phagnaiean fin edsppping ierlistiging 310
cont ort abl e;rbGhd\BBHrobEREodRUEE ke BaWRET 8d ﬂﬁﬁgeshﬁM% add S08 lge%@bm;%m ss In

the interval between 18 and 30, preferably between 23 and
the 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 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 each 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 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, ¢.g. a thermoplastic elastomer

(TPE). The preferred material is preferably soft and elastic thus rendering the earplug
30  part casy 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.



WO 2011/ 076246PCT/ EP2009/ 067659 10 Accordi ng to enbodi nents wherein the
earplug is adapted for hearing inpaired children | ess than 6 years old, the
fl ange diwoebaveEerse in the interval between 5 and 12 nirCTiEPeoodiobTed8y ence in
flange di anmeter between the smallest and,largest flange for a given sleeve
menber is in the interval between 1 and 2 nm the flange thickness is
Ssubstantially uniformand around 0.5 nm the distance between the flanges
along the axis of symretry of the central bore is in the interval between 1

and 2 mm phedosdingremboBments whrabihcicgrminoiviaderfchfprdaringigipaiiiér e the part
adapted to gf ”@%ﬁl&sﬁﬁa C&\ ?a‘%%‘gﬁ' th""%iangﬁﬁ‘la%ne é’arh%@e%nteﬁvﬁgg&weglgr‘l@dﬁi‘e axis

of symetry o centra ore erVal'

pref erabl y fef, weadiffSchcdim fRinde élaﬁletﬁinbeﬂ&kef[ |1183 @Mﬂ&ﬁt dhidasgte flane fona body
part is between 3 and 5 mm . preferably se epbodi nents give a
hearing fit§¥¢n teRyedppBbar dnintthe tnéerﬁffﬂ&?rva%enalrﬁqdr?smahﬁh@rﬁl%ngééhlﬁlmfgs BPor a wide

range ofs Chéu'b%ﬁﬁhl%y%#oﬁn%ﬁhﬁro@ﬂ#b%&not 1&51%%%14 Thd E%Tg%k ok ‘ﬁfe

dlfferent instant fit earplugs he earplugs are co orta e to and
provide a |ous aityusbétgadf theed(mgbbcaads mtthhaﬁerbdémtwmriohntﬂ?amm bffffﬂably

dvant t d f while th hi | d
et | ng ¢ hel SaFPGHRY TEPrdeg on et AESaRF PR SSemTo aBE eSS E Rl ug

according tgQaf ?ﬁt hﬁ}é%{zé lengmamoh ﬁlecuxgmgfﬁlme%ﬂmghé é&t@m&e % tihe central
bore, between the flange nearest to the proxi mal’ end and the flange nearest

to the di stialereahdeivenan Bend drmyms prsfarablpbetoredin A mm and ehtonli ment t he
distance is only 2.5 mm This is especially advantageous for earplugs

desi gnet f ofh&f@odr digmenr afithé bodydeepistbietwdend and Strthm, paeferaladndls mRef er ence i s
now made to Fig. 9 which shows a traditional BTE hearing aid 400 including

a housi ng 4DHesc ambodinttnisulie: ARG riagditentheappbitgniB00 paeddd g ingtahofit he second
enbodi nent of the invention. Reference is now nade to Fig. 10 V\/m ch shows a

Conpl et el y-3aiRleg fra Wide cyngs@d childengviy] e&%@bﬁ%%t%@%&ﬁﬂé%&lmﬂe@ stogl
di ng t T. d
accoradrng tgedd Pfﬁfstta ree gg %E?!Th% 9@&%@ afer%ﬁ%ftﬁg%l%to ﬂ@a&h@ hsaad J‘Hmﬁ'

basi cal |y |ncIu es t I ng part at co ta| ns the maj or
el ect roni csacpasticsl Maltdge tahé itdws bpin fonndthat thescoadvpurhgdsransdintancd fohe leay pl ug

501 that contains the o t transducer and a flexible joint 503 that
cont ai n¥ el BEEHY tlrE%WEﬁg%r‘gﬂa&iﬁa’fﬂ%@i@&?ﬂ’éu& H&'EY'8&t ri cal connection

bet ween the housing part 502 and the
It is a specitic 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  children 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 is 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 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 electrical connection between the housing part 502 and the
30 carplug 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



30earplug part 501 and allows these two parts to bend relative to each

ot her whereby the overall shape of the CIC hearing aid can change. The
ear pl ug paotobdirei4s especially 11 advantageous for thi $CIEP00906165C
hearing aid, because the short distance fequired between the flange nearest
to the proximal end and the flange nearest to the distal end provides a
short earplug that is well suited for deep fitting in the ear canal
General ly the earplug according to the invention may be adapted for use

wi th any tygseamegedys 401 thig tepedel (Hmearing dids becavseghe shaitdistaneeaegmsl of t he

structures an r e i) | Vi t I n rt. WO
2011/ 076246%8%%&% @gﬁ%ﬁgﬁ%{ tfig‘%;mﬂ%ﬁ%%d Al Eeﬂaéﬁgﬁ%% 5%?4‘5%& go ﬁgéiﬁ%%%ge%%i d
conpri si ng: pro@idece@shabduaplup ety ispaglt sudedpsn ddep dittindoaries caarana. sound out put
passage in comunication with the bore and | eading to a sound out put

openi ng, anderraly theasplioWRcdrdRIRAE $hiXl @NdnREayf Hef)dﬂa?t%ti doraRk vafnaly thedy part
and adapted to engage a wall of an ear canal, said flanges being

subst antd al ¢fjhediiegaidhaped and general ly rotationally symmetric about an
axis that is substantially parallel to the axis of the bore of the ear
canal body @thct maddicaherseind vehetiadis afftesstructofestand pfdcadgres wilhbe eadent to

pr ogressi ve wi.t.h t.he distance of the flange fromthe sound 10out put

openi ng. Z.éﬁ%ﬁfkggpﬁPﬁﬁzﬁﬁcording to claim1, wherein the | argest distance,
al ong the axis of the bore of the ear canal body part, between a point on
the outer circunference of a flange and a point on the sane fl ange adj acent
to the ear canal body part is in the range between 0.3 mmand 1.5 mm 153.
The earplug according to claim1, wherein the |argest distance, along the
axi s of the



bore of the ear canal body part, between a point on the outer circunference
of a flange and a point on the sane flange adjacent to the ear canal body
part is iwothe/a7eaage between 0.4 mmand 0.8 nm 4. The eaTra@oac™ey ding to
any one of the preceding clains, wherein,the distance, 20 perpendicular to
the axis of the bore of the ear canal body part, between a point on the
outer circunference of a flange and a point on the sane flange adjacent to
the ear canal body part is at |least two tinmes the smallest flange

t hi ckness. GLATME earpl ug according to any one of the clains 1 to 3,
wherein the distance, perpendicular to the axis of the bore of the ear

canal body parin capgtgen lwapog aid comp2iSinge out er circunference of a flange
and a point on the sane flange adjacent to the ear canal body part is at

| east three tismes ddfearsiiBbdyesdrt dnamipend Hberknagls. soGnd dlpueisplgddn accor di ng
to any one of the preceding clains, wherejin the |length of the earplug part
adapt ed to engad@NyRFItionfWiththe bpreanddeading tomgsoupd ouRrkonspinghadyor e of t he
ear canal body part, is less than 4 nm WD 2011/ 076246PCT/ EP2009/ 067659 13
7. The earpl ug aadenstivgflangeaentesheg tbmtdasl qar evwdibody pdrbandsadapiedit@i n t he
earplug is manufactured jn.an injection,nolding process 8. The earpl ug
aocording to any BHE ool RER F ey L NaEes PRSP BTANY ABSSERSAANAT { he
fllanges conpri segngrafllirbtafekaml 8Pmirid fMoueii Rgs taPlseabititialyhhellense across
the S5earplug. 9. The earplug according to claim8, wherein a flan

. . . e
conpri ses an opehP agis @i isthere eloghe persantlibody pprt ang phbein tigdiamaers ’Pgﬂleear pl ug
according to cl a . el ) 0 t
openi ng conpris gféemlggsem\é%g%i %Igg}e%i%’ a&%ghée: gﬁ%ﬁgégoggg g?ﬁ%enfg&?ghec Ealll?&riilﬂ 10,
wher ei nitt he fl anggpwtlopsiag. t o t he sound out put opening conprises a slit
that intersects the circunference of the opening. 12. The earplug according

to any one Df ThBaph@CRbidthelb a1, 1, Whefedi the @achst isamge Laigané 8€s of R slits
that are cut along a common line and wherein the slits in each of the

fl anges are clprediirtecedryangh§ody part. hetwrpnamein onrtes peaiirsymseicnes offa 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.

15 3. The earplug 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 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 mm.

4. The earplug according to any one of the preceding claims, wherein the distance,
20 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

car 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
25 the outer circumference of a flange and a point on the same flange adjacent to the

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

6. The earplug according to any one of the preceding claims, wherein the length of the
earplug part adapted to engage a wall of an ear canal, along the axis of the bore of

the ear canal body part, is less than 4 mm.



15nei ghbouring flange. 13. The earplug according to any one of the
precedi ng clainms, wherein each flange conprises a vent hole and wherein the
posi ti on Wb 2a1vEmt46hol e is di splaced relative to the poPCTiEPR009f06T6he
correspondi ng vent hole in a neighbouring flange. 14. A hearing aid
conprising an earplug according to any one of the preceding clains.
hearing aid according to claim 14, wherein the hearing aid conprises a
housing part and a flexible joint adapted for holding the housing part and
ear pl ug t ogét Hée carpbig apherdiedpiany oag o e peicading clagng veicrsin e saEr2isn

flexible join

processor i

n

%haglﬁﬂ;g{uir&Fi% a%liﬁlg&\rilélfrﬁlogﬁ@%%?%tsgrs for connecting a sign

using pa ut” transducer in the earp

2517. A heai aid according to claim14 erejn the earp]ug.co

Sl eeve monbbr 10 2HPUR RS iiaiRy ShEbrF R Pge Sitat et Rl GBEP
outer part of taffaks contprideh 8 sEedRpRE féMelielind ApBshetimeshcs atdss ihange and
a specific part of the external ear, where said distance is to be ne
al ong a probectipbe. i nserted in the earplug. 19. A hearing aid accor
claim 18, wherein said surface faces towards the anbi ent when inserted in
an ear and $aillic sppbigdccondangtto sfaimie whxtear m dhngearonipsisehan dtenmguslapte@0. A

nmet hod of ins
provi di ng t he '¥dP

extending f
adapted to

slit and sai d,l08g€ 88
probe tube thpg g ﬂgp

t he secde

ear pl ug accor

rtlggﬂgzgégﬁgbéﬁge in an earplug, conprising the steps

Bl ug having a first and a second flan

om an ear canal body .part of .the earplug, sajd flanges b
Qh&&a éa@?%ﬁcporgfng&ﬂ Cééfg%e Ahareinyhg f@agfgclfbgqsgko 4"? aﬁag UGy

1

JanQSRAMRr i Sing an opening, and inserting
ugh 't 5%?t inthe first flange and through the open

R R G R

tube in the eapalingcompi@ntsht thedinteysctflehe circumference of the opening.

15

20

25

12.

13.

14.

15.

16.

17.

18.

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

neighbouring flange.

The earplug according to any one of the preceding claims, wherein each flange
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.

2015. A

t he
al

ug.

i ses a
in the

asur ed
ding to
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ge

ei ng
ising a
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e
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A hearing aid comprising an ecarplug according to any one of the preceding claims.

A hearing aid according to claim 14, wherein the hearing aid comprises a housing

part and a flexible joint adapted for holding the housing part and earplug together.

The hearing aid according to claim 15, wherein the flexible joint comprises
electrical conductors for connecting a signal processor in the housing part with an

output transducer in the earplug.

A hearing aid according to claim 14, wherein the earplug comprises a sleeve
member adapted for holding and fixating an output transducer in the outer part of

an car.

A hearing aid according to claim 17, wherein the earplug comprises a sleeve

member with a surface adapted for having a distance to a flange that is substantially



15steps of: nounting a marker around the probe tube, determning a
characteristic probe tube |l ength corresponding to a desired insertion depth
of the prwbeotwiiez46 fixating the marker in such a&CrRaEpelaat7cthe

di stance between the marker and the 20eng 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 opening in the second
flange. aligning the marker with a surface of the earpl ug. 22. The

met hod of i nséixjapy asilec giptenee hatiecn; said funge anp specalicrirtivitge exeriabean 21,

25c0mpr1 51 9. \ELERShice RUERPHIG.AY ShAS! horLhg ALAUAT, S, RipPe tube

I n the space betwee anges here a € i nser oﬁ;depth of

the probe thps, and the aLLONERE (¥SHRI0R% MPRCHAM iR o surface
ambient when inserted in an ear and said specific part of the external ear is the

5 tragus.
20. A method of inserting a probe tube in an earplug, comprising the steps of :

e providing the earplug, said earplug 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 ear canal and said first flange comprising a slit and said

10 second flange comprising an opening, and

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

opening in the second flange.

21. The method of inserting the probe tube in the earplug according to claim 20,
wherein the insertion depth of the probe tube in the earplug is controlled by the

15 steps of:
¢ mounting a marker around the probe tube,

e determining a characteristic probe tube length corresponding to a desired

insertion depth of the probe tube,

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

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

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

opening in the second flange.
e aligning the marker with a surface of the earplug.

22. The method of inserting the probe tube in the earplug according to claim 21,

25 comprising the step of:

e snapping an elastic ring around the probe tube in the space between the two
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.



