WO 2012/049046PCT/EP2011/067358 HEARING AID ADAPTED FOR SUPPRESSION OF WIND
NOISE FIELD OF THE INVENTION The present invention relates to hearing aids. More specifically
the invention relates to a hearing aid with suppression of wind noise. 5 BACKGROUND OF THE
INVENTION HQRB1&8HEt of the present disclosure, a hearing aid systemP§HGERBEYGHF rstood as a
system for alleviating the hearing loss of a hearing-impaired user. A hearing aid system may be
monaural and comprise only one hearing aid or be binaural and comprise two hearing aids. 10In the
context of the present disclosure, a hearing aid should be understood as a small, microelectronic

device designed:jo e iormy BELING I 1N ERELBREBINGIRIES pser. A heating aid

comprises one or more microphones, a microelectronic circuit comprising a signal processor, and an
acoustic output transducer. The signal processor is preferably a digital signal processor. The hearing
aid is enclosed Wﬁ'@gsﬁbﬁs?ﬂt\é Tiﬁ?lﬁtting behind or in a human ear. Several different types of
hearing aids exist. One example is Behind-The-Ear (BTE) hearing aids. BTE hearing aids are worn
behind the ear. Teelpecraorepragisera dicusi mgacontaiting the sprajdic dlgatro esnuar sdataoxn behind the

ear. An earplugﬂe%;%i%g&;%ggﬁiﬁij&gigg%@gv}gdt gigf&_earing aid user is worn in the ear, e.g. in the ear
| i

canal. In a 20 traditiondl BTE hearing aid, a sound tube is used because the output transducer, which
in hearing aid te_rminolog Is normally refeired to as the receiver, is located in the housing of the

electronics tnit HASEH QrQIfy E%Wgﬁﬂﬁ%ds a conducting member comprising electrical

conductors is used, because the receiver is placed in the earplug in the ear. 25In the present context
wind noise is défiribd @sithe abdelpofspredsulesfivctubtiong aidhesteashng kitcmictaphodes due to

turbulent airflow, &3 ARACSRCIEHE B araHRNGROUFIR GrSAIEH B INCR /e NOkBRNRIIS R, 2 wind

noise here, because such sounds are part of the natural environment. orse In"hearing
devices is a sevVef¥ prabraaTaANIAE Fronselin apiceshhnieigainid eshsfbio0HB a8 d gptPitssTe Level
(SPL) and evenynere, Mgers of hearing devices therefore often switch their device off in windy
conditions, because acoustical perception with the hearing device in windy surroundings may become
worse tharwv ithﬁkud%h&gteeg{ g%gdgeegyljgs%ht disclosure, a hearing aid should be understood as a small,
microelectronic device designed to be worn behind or in a human ear of a hearing-
impaired user. A hearing aid comprises one or more microphones, a microelectronic
circuit comprising a signal processor, and an acoustic output transducer, The signal
processor is preferably a digital signal processor. The hearing aid is enclosed in a
15 casing suitable for fitting behind or in a human ear. |
Several different types of hearing aids exist. One example is Behind-The-Far (BTE)
hearing aids. BTE hearing aids are worn behind the ear. To be more precise a housing
containing the major electronics parts is worn behind the ear. An earplug or earpiece
for emitting sound to the hearing aid user is worn in the ear, e.g. in the ear canal. Ina
20  ftraditional 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

earpiug in the ear.

25 In the present context wind noise is defined as the result of pressure fluctuations at the
hearing aid microphones due to turbulent airflow. As opposed hereto, acoustic sounds
created by winds are not considered as wind noise here, because such sounds are part of

the natural environment.



Depending upon wind speed, direction of the wind with respect to the device, hair length of the
individual, mechanical obstructions like hats and other factors, magnitude and spectral content of wind
noise vary significantly. With respect to noise, effects and causes reference is made to H. Dillon et al.,
"The sources of wind noise in hearing aids", IHCON 2000, as well as to I. Roe et al., "Wind noise in
hearing a{%n GCaoLigeef,na}p% &I:feggs‘,;i sygrgittg‘gmtg thgbllc%gr | of the AcousticagSociet gf Argerica. It has
been suggestea o Countaraet wnd noTss 15y et IneEl ConSRabTonay HasL PasEitHdde are
generally 100 &) Sriod Puespdo L imgléBidntatidreirea heatirdsais ofhhaddiipdsucks appedaches often
lead to inc%%%sgz“qi%ﬁotﬁgt}cd%ggn%%P?nn ‘%‘ nthe éjen '{gdngog&dh Iteisa1 thertefO{e a featture of the present
invention?0 Overcome at I6ast these draw%)éc 4and pf'ovmaesa hggtrlignlgc%ié}%fﬁ?ll %r‘g{} d¥Wind noise
suppresshmariSL) AR YnOkFi I EsidENIHENTde reenitomwdmsa flish aspaoti plavitesiagearing aid
comprisin&%crgicrophone, a signal processing unit, an electrical-acoustical output transducer, a
housing and a wind shield cover wherein: the housing has a surface with a microphone inlet, and the
wind shi [ t hed t ing..wherehy. to.cover the micro % ne inlet and
to provideg%ﬁg%{t%%?&%%%ﬁ%?gggﬁdggﬁg%ggg g’rite 36/%38%% a con a(l)ttf%er #giglgdr?sa%iﬁsesg r% of sound
from the stirtbeintitigdeaid tedxiviealcobphrorieoinidikeHeteinnheSpacing betweanithdchausing and the
wind shie ris.j ng, 0.5 mm. wherein the.minimum_ distance along
the gap fr4 rfrzgé ?\éz ‘Fﬁ%%pﬁ%ﬁ%pﬁ% egt)%r\:%l%{?g% %%fglé“mg? 'hgg%v\%rl{%ls gﬁ?ﬁg cover ?s(t:;fl%lcrjta(—g,-lpi i?ﬁl ¥ mm and less
than 3 magferndhis peovitiel alhBarinyadid With sewied shiaitdandsa indavanig @ rddsOuditiINat efficiently
suppressgain nQise T hE inveptian. 4f & seeand aspertyprovidesa.nearing aidagapted for
suppression of wind noise comprising a microphoné inlet, and asound transmission chanrel adapted
to providevbmsdeht thboygmaer, e dughstherirtetiotyoffadmeerivag aid housing, from the surroundings
and to the microphone inlet, wherein a first dimension of a cross-section of the sound transmission
channel i¥ ikdheaeingeehetinédn corsierntanad Somenb thHe sbeoindldietioivoftecesosss,section of

the sound,fransIpiseigR.RHANNElI% AL least B rANh e RRaHAfiNe 15auRd tansmission channel is

larger than 2 mm and less than 3 mm. This provides a hearing aid that is specifically adapted for

suppressian,afiming éﬁ%?%?ﬂ@a@ﬂéﬂaé%ﬁai‘é&@-tEQHB%HS%%V%H@QﬁDHﬁ&ﬁ%ﬁ%%RHQ%E%H the
dependent claims. WO 2012/049046PCT/EP2011/067358 3 Still other features of the present

inventionSfiPBecome apparent to those skilled in the art from the following description wherein the

invention will be explained in greater detail ,
It is therefore a feature of the present invention to overcome at least these drawbacks and

provide a hearing aid with improved wind noise suppression.
SUMMARY OF THE INVENTION

The invention, in a first aspect, provides a hearing aid comprising a microphone, a signal
processing unit, an electrical-acoustical output. transducer, a housing and a wind shield
cover wherein: the housing has a surface with a microphone inlet, and the wind shield
cover is adapted to be attached to the housing, whereby to cover the microphone inlet and
to provide together with the housing a gap, hereby providing a conduit for the
transmission of sound from the surroundings and to said microphone inlet, wherein the
spacing between the housing and the wind shield cover is in the range between 0.15 mm
and 0.5 mm. wherein the minimum distance along the gap from the microphone inlet and

to an edge of the wind shield cover is larger than 2 mm and less than 3 mm.



BRIEF DESCRIPTION OF THE DRAWINGS 5 By way of example, there is shown and described a
preferred embodiment of this invention. As will be realized, the invention is capable of other different
embodiments, and its several details are capablexf modification in various, obvious aspects all without
departing from the invention. Accordingly, the drawings and descriptions will be regarded as illustrative
in nature @htk pobeddesthieiiveg kidhadrawingssiokiand Hluskaigs:al pRiEpectvg Wewisitselected
parts of a hearing aid.according to an embodiment of the invention; Fig. 2 illustrates, from a first
perspecti\s/lél?%n\a/\??ﬁa ‘gﬁﬁglaoéffﬁler according to the embodiment of Fig. 1;  Fig. 3 illustrates, from a
second p%éjlenc‘;[% s trbe V\Q%%C%%i Id cover accgrding to.the 1 %inb%%iﬁwent of Fig. 1; Fig. 4 illustrates, a
perspective View of the Reantig aid Hoasy Aces riiTg 18 S A AU SIS T BIETS 2 Bl & fustrates a
typical measueremeptisfithea pmivesgpeetrinieasadunciionof fregueniynfahafrentatigtephene in a

traditional BTE, hearing aid and in a 20BTE hearing.ajd havi wind shield cover according to an
embodimglhef%?ffr(l%((;gl}:lnS\/%élﬁflf:Jtﬁ,qj W ﬁdggp(t)%ga% %lf‘f?g\t/\/eﬁﬁraogp%e%ﬁaﬁlp@ frﬂ?ies P& iIretrates a typical
measurementwidingpawien she chiarophs e et ovhofdre q fencyiformiback migrephenind traditional
Mt hearin&gi&gﬂlgtirgnasgggoge rgrﬁlqe id ha%ﬁing a wind shiel ﬁgver accgréigéggto embodiment of
25the invention. When exposed to wind with S Shes SRS g iitS e Pidhf SSEMhatically a
cross-sediiorensiarheftingaid-acatrdiofthe therehmbadimensofiziget] and IM4D2 mm, and the

2012/04993%&51%H eP szgu]ﬁ]c'{%%gg’i?nsssion channel is larger than 2 mm and less than 3 mm.

This provides a hearing aid that is specifically adapted for suppression of wind noise and

miniaturization,

Further advantageous features appear from the dependent claims.



4 Fig. 8 illustrates highly schematically a cross-section of a hearing aid according to another
embodiment of the invention. DETAILED DESCRIPTION It has been found that suppression of wind
noise, over a wide band of frequencies, can 5be significantly improved for a hearing aid according to
the various ashectd?8¥ & invention. It has been found that the ratio of theRiHEFRBI&E%E S ression
relative to the acoustic attenuation can be improved bY providing in the hearing aid a sound
transmission channel for sound to be guided from the surroundings and to a microphone inlet, 10
wherein the air flow in the sound transmission channel is made laminar before reaching the
microphone inlet ¥ REsFizthar beldhdptaentiaydorienhaBrirgaaid apwording fothelilieibistaspects of

the invention thafafi P RIYBSLDASE HRAIESSION EAINERJNG AcSlalienuaion can be

improved by selecting appropriately the length of the sound transmission It has been found
that the design dFtHb cross-section of the sound transmission channel can further optimize the ratio of
the wind noise suppression relative to the acoustic attenuation. Now consider a small diameter tube
that is adapted BRIBRVRE ORI IO OF B ORAGTIHE3ENd to a microphone inlet, where the tube is
designed such that, for 20normally occurring conditions (i.e. wind speeds), a turbulent flow initiated at

an opening of theytyle seanalhe matieledindbadibnand wildrpulapdainaianingr flow after a
distance shorter than the tube length. Such a tube will prevent the onset of
invention. As will be realized, the invention is capable of other different 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 illustrative in nature and not as restrictive. In the drawings:

10 Fig.1 ilustrates a perspective view of selected parts of a hearing aid according to an

embodiment of the invention;

Fig. 2 illustrates, from a first perspective, a wind shield cover according to the

embodiment of Fig. 1;

Fig.3 illustrates, from a second perspective, the wind shield cover according to the

15 embodiment of Fig. 1;.

Fig. 4  illustrates, a perspective view of the hearing aid housing according to the

embodiment of Fig. 1;

Fig. 5 . illustrates a typical measurement of the power spectrum as a function of
frequency for a front microphone in a traditional BTE hearing aid and in a
20 BTE hearing aid having a wind shield cover according to an embodiment of

the invention, when exposed to wind with a speed of 4 m/s;

Fig. 6  illustrates a typical measurement of the power spectrum as a function of
frequency for a back microphone in a traditional BTE hearing aid and in a
BTE hearing aid having a wind shield cover according to an embodiment of

25 the invention, when exposed to wind with a speed of 4 m/s;

Fig. 7  illustrates highly schematically a cross-section of a hearing aid according to

the embodiment of Fig. 1; and



turbulent flow around the microphone inlet, which obviously is beneficial, but the turbulent flow around
the opening of the tube still induces pressure fluctuations that are 25efficiently conveyed, by the tube,
to the microphone inlets, hereby picking up wind noise. Now consider a tube with a significantly larger
diameter, wht@ 3e/ftfiEmn the tube will be turbulent for normally occurrin§ €HEaMdHES Bifch a tube
cannot prevent the WO 2012/(149046PCT/EP2011/067358 5 onset of turbulence around the
microphone inlet which is obviously not beneficial, but the pressure fluctuations developed by the
turbulent flow around the tube opening will not be efficiently guided to the microphone inlet and instead
tend to dissipatéig Rerefibrathes fighBnalicdistneligrawhrsis svelinsoiteHetamsuppressiam@iovind noise
5created by turbulent W&ggéélowigg directt%/fiﬁjl%oithg ttube, whereas the second, larger diameter tube is

well suited for avoiding pic mlgeﬁlp vsllrllndc%mse |néldclééogy a turbulent wind flow at the opening of the

tube. Now consider a setup with two parallel plates spaced to form a gap adapted to convey sound
from the sunouWé@a@n@ {oE2 Al phbhe inlet positioned inside the gap 10between the plates and at
the center of one of the plates. Such a setup is obviously well suited for suppression of wind noise
created by winds floviiewg farpe ficiculppte e plariedoidhe, plates wiehptates flrrgycatsesbeawell suited

for suppression af WARGORIEE FSAE B YRURIPUINGARAALNS RENS:SLIIG RIS e dimensions
are carefully choserras stat Oow. -
invention.
It has been found that the ratio of the wind noise suppression relative to the acoustic
attenuation can be improved by providing in the hearing aid a sound transmission
channel for sound to be guided from the surroundings and to a microphone inlet,
10 wherein the air flow in the sound transmission channel is made laminar before reaching

the microphone inlet.

It has further been found that for a hearing aid according to the various aspects of the
invention the ratio of the wind noise suppression relative to the acoustic attenuation can

be improved by selecting appropriately the length of the sound transmission channel.

15 It has been found that the design of the cross-section of the sound transmission channel
can further optimize the ratio of the wind noise suppression relative to the acoustic

attenuation.

Now consider a small diamneter tube that is adapted to convey sound from the
surroundings and to a microphone inlet, where the tube is designed such that, for

20 normally occurring conditions (i.e. wind speeds), a turbulent flow initiated at an
opening of the tube cannot be maintained in the tube and will develop into a laminar
flow after a distance shorter than the tube length. Such a tube will prevent the onset of
turbulent flow around the microphone inlet, which obviously is beneficial, but the
turbulent flow around the opening of the tube still induces pressure fluctuations that are

25  efficiently conveyed, by the tube, to the microphone inlets, hereby picking up wind

noise.

Now consider a tube with a significantly larger diameter, where the flow in the tube

will be turbulent for normally occurring conditions. Such a tube cannot prevent the



ISIn case the in-plane wind flow is perpendicular to the edges of the plates this requires that firstly the
spacing between the plates is sufficiently small such that a turbulent wind flow (for most normally
occurring wind speeds) is not maintained in the gap between the plates and that secondly the lateral
extent of the PiA#eX4H84Aereby the propagation distance) is sufficiently |aF§EEE#H ¥iat3e turbulent
flow at the plate edges 20 has transformed into a lamiar flow at the microphone inlet. It has been
found that the ratio of the wind noise suppression relative to the acoustic attenuation for wind flowing
in-plane and parallel with the edges of the plates can be improved by increasing the lateral extent of
the plates (and tewlvf @idoltreqropad dliomdisitnee)inbe calisk thebprophgatidrendihieltinbulence
induced pressuge ' is, 25well g) Q%EX _ -fi c%(% h ile, ropagatipn of the
main part of the[%ee%%%%gggﬁ%é‘zaé%}gn (tlﬁgégo r%}%eu |§3§|Ss%éﬁ%%] e § %%{%t\sgrgéjg%ﬁ ﬁ{%‘é’%’? and
therefore the atfstihiagdicsbthesidsdlente induodwprédsuradiveterttionsd Wifliskipasad strongly on the
propagated distance. WO 2012/049046PCT/EP20111067358 6 It has been found that the acoustic
attenuation of sotadfpreprgating ildénasdnaishieloenrgrnerallyuishesouner hansmission channel

according to variou bodiments of the invention starts to increase i wiﬁcantl en the plate
spacing becsomgée%?en(%%%ﬂ%élncﬁt. f%“r%smgoéﬁh“ &% h? ¢ lgrﬁ%ei%%ew‘gﬁﬁ{ﬁ% { et?%fy eqﬁlr%eﬂagation
distance 5requirtghfereti@hsitionctfsaitedfotentfibeg iptdda daminardflovis diependishyr tivebuadne of the

plate spacing S%{ﬂﬁ%J QF&PJ%%%%%[éﬁmg%?géhe plate spacing is therefore selected from a range

where the acoustic attenuation d and where the flow for most noimally occurring wind speeds
is quickly transformed into a laminar flow.  For a flow between two parallel plates the distance L

required for trarSPSHHRAYGTOIEMHURSHE HeopiTRIe Plifnspaceditrelrny rsansfamiflgd L spresssion:

L=h2v/(8 n) sound from the surroundings and to a microphone inlet positioned inside the gap
10 between the plates and at the center of one of the plates. Such a setup is obviously well
suited for suppression of wind noise created by winds flowing perpendicular to the
plane of the plates. The plates may also be well suited for suppression of wind noise
created by winds flowing along the plane of the plates, if the dimensions are carefully

chosen as stated below,

15 Incase the in-plane wind flow is perpendicular to the edges of the plates this requires
that firstly the spacing between the plates is sufficiently small such that a turbulent
wind flow (for most normally occmring wind speeds) is not maintained in the gap
between the plates and that secondly the lateral extent of the plates (and hereby the
propagation distance) 1s sufficiently large such that the turbulent flow at the plate edges

20 has transformed into a laminar flow at the microphone inlet.

It has been found that the ratio of the wind noise suppression relative to the acoustic
attenuation for wind flowing in-plane and parallel with the edges of the plates can be
improved by increasing the lateral extent of the plates (and hereby also the propagation
distance), because the propagation of the turbulence induced pressure fluctuations is

25 well modeled by a near-field model while the propagation of the main part of the
desired sounds from the surroundings is well modeled by a far-field model, and
therefore the attennation of the turbulence induced pressure fluctuations will depend

strongly on the propagated distance.



where h is the spacing between the two parallel plates, v is the speed of the flow (i.e. the wind speed
in the present context) and n is the kinematic viscosity of air. It has been found that the acoustic
attenuation of sound propagating in a gap according 15to the various embodiments of the invention
remains smalfforHrdlatf4tion distances up to at least 10 mm. It is therefoRC & ERHKitS BdFantage of a
hearing aid according to the invention that wind noisetsuppression can be increased without a
decrease in hearing aid sensitivity. Reference is first made to Fig. 1, which illustrates selected parts of
a hearing aid 100 20according to a first embodiment of the invention. The hearing aid 100 consists of a
housing part 101, tasticeh $hietbtcovibe 1026 ccameetonpdrioldd podantearpideea natéhown). The
housing part 10} icro nicroelectronic circuit comprising a signal processor, an
oSt output T R T e
designed for cofiV iy atiarstishd sigampse5igwfirant ouiput thankduseactoghecempievelind towards

the eardrum of auserweaHNG fhe hRRINGAISk ThRVIRKShIRlA R1Shis adaRteg A protecting the

microphone inlets from dirt and moisture and for suppressing wind noise. The hearing aid housing 101

and the windl sHBIIESVER FBpsHien i A0tEbUs PSRy Sike BeRIYY demsadse tesrlusdfiar openings

are formed at the«oppesitacsidefthe. terregraidheusing MR WD is therefore selected
2012/049046P§‘T/EP2011/0 7358 7 wind_ shield cover is attached to the hearing.aid housing. The

openings are adAPTel PIEANBIRIRG S AGRYES BN AFIHR0 RS YhT HERVEN Wie8hring aid
housing and therwindlistiedd:coyeriithegéedaidngént &g @dagtaddan almwimgsemoval of the wind
shield cover from the hearing aid housing using a simple tool. 5Reference is now made to Fig. 2,

which illustratesy from QA fisshRersRes iR e windmhisld LQVEn % a8 sording dn.the.first embodiment

of the invention. The wind shield cover has a convex side 106 that is designed to face away from the
hearing aidhoubFRIGCSNoRE) HlsminHdfeeiier Sy diél T aaGRmg tisr access to the toggle switch
104 in the hearing aid housing. 10 Reference is now made to Fig. 3, which illustrates, from a second
perspective, the wind shield cover 102 accordink tchthe/figstlembodiment of the invention. The wind
shield cover has a concave side 108 that is designed to face towards the hearing aid housing (not

shown). The copgayersidadg%has RQiecHans+O9ar4RPPiall0r Rk L0k agarter for snap locking of

the wind shield cover onto the hearing aid housing. The concave
the wind speed in the present context) and v is the kinematic viscosity of air.
It has been found that the acoustic attenuation of sound propagating in a gap according
15 to the various embodiments of the invention remains small for propagation distances up
1o at least 10 mm. It is therefore a specific advantage of a hearing aid according to the
invention that wind noise suppression can be increased without a decrease in hearing

aid sensitivity.

Reference is first made to Fig. 1, which illustrates selected parts of a hearing aid 100
20  according io a {irst embodiment of the invention. The hearing aid 100 consists of a
housing part 101, a wind shield cover 102, a connector part 103 and an ecarpiece (not
shown). The housing part 101 includes two microphones, a microelectronic circuit
comprising a signal processor, an acoustic output transducer, a toggle switch 104 and a
push-buttony 105. The connector part 103 is designed for conveying an acoustic signal
25  from the output transducer to the earpiece and towards the eardrum of a user wearing
the hearing aid. The wind shield cover is adapted for protecting the microphone inlets
from dirt and moisture and for suppressing wind noise. The hearing aid housing 101
and the wind shield cover 102 are adapted for forming side openings 118a and 118b

{similar openings are formed at the opposite side of the hearing aid housing) when the



15side further has column like structures Illa and 111b and protrusion 122 adapted for assisting in
guiding the wind shield into correct position when mounting the wind shield cover onto the hearing aid
housing. Reference is now made to Fig. 4, which illustrates schematically the hearing aid housing 101
according to YHe Y ¥fitodiment of the invention. The housing 101 has 208 REIGEABRe inlets 112
and 113, four indents 109c, 109d and 110d (one is not shown) that are adapted for snap fit connection
with the corresponding projections 109a, 109b, 110a and 110b in the wind shield. The hearing aid
housing has holes 11 Id (one is not shown) adapted for receiving the column like structures | 1 la and
11 Ib in the windvshieldaddverandatadutdngtiahindeptilPoicime GBivioge theswind shjetd tover

25protrusion 12 ike projection .1 14 posjtioned.betweep the microphone.inlets,and another
projecting strucé%@%%@v%ﬁ%%%%%&? %%r%ﬁ?g gl‘%ﬁ% oi?ﬁ?‘%ﬂg vﬁ\}é%%%ﬂ‘%e%%g%us 'ﬁgﬁgg between the
concave side 1081k thisldiredoshidiel faers thderiiHtls adepicdftsallavdnzishofdhel Hwaving aid housing

101. The projecting SUMHUES h RS dR s ipgale switehn L R4&d incorporates the indents 110d

(one is not shown) 30and holes 11 Id (one is not shown). The surface areas 116a and 116b define the
surfaces WO 2Q12/049046PCT/EP2011/067358 algng which sound will propagate from the ambient
suroundings altFERITEE 098 FIE oAh it IRt 1SRRG SO o PR SRS PESHHhd 1165 and
the projection sthictdirest 14hnddimare Surfosmadshiiynamint IkAinTheisim Thadapteiddch that the

openings 118a gnd b are formed N the wind shield cover is.snap. fitted.onto the Shearing aid
ousing. The o DD e B e B T B MR earng
aid housing usifigehsiootnT hedgapdistihedapietert venvgimescs histdcovbe 1@Zland itk Kitface areas

116a and 116b gf the fearingaidifusing is 0.3 mm

10 Reference is now made to Fig. 3, which illustrates, from a second perspective, the wind
shield cover 102 according to the first embodiment of the invention. The wind shieid
cover has a concave side 108 that is designed to face towards the hearing aid housing
(not shown). The concave side 108 has projections 109a, 109b, 110a and 110b adapted
for snap locking of the wind shield cover onto the hearing aid housing. The concave

15 side further has column like structures 111a and 111b and protrusion 122 adapted for
assisting in guiding the wind shield into correct position when mounting the wind

shield cover onto the hearing aid housing.

Reference is now made to Fig. 4, which illustrates schematically the hearing aid
housing 101 according to the first embodiment of the invention. The housing 101 has
20 two microphone inlets 112 and 113, four indents 109¢, 109d and 110d (one is not
shown) that are adapted for snap fit connection with the corresponding projections
109a, 109b, 110a and 110b in the wind shield. The hearing aid housing has holes 111d
{one is not shown) adapted for receiving the column like structures 11laand 111bin
the wind shicld cover and a rectangular indent 120 for receiving the wind shield cover
25  protrusion 122. A band like projection 114 positioned between the microphone inlets
and another projecting structure 115 work together to ensure a uniform and well
defined gap distance between the concave side 108 of the wind shield and the surface
arcas 116a and 116b of the hearing aid housing 101. The projecting structure 115
surrounds the toggle switch 104 and incorporates the indents 110d (one is not shown)

30 and holes 111d {one is not shown). The surface areas 116a and 116b define the surfaces



In variations of the first embodiment of the invention the gap distance between the 10 wind shield
cover 102 and the surface areas 116a and 116b of the hearing aid housing is in the range between
0.15 and 0.5 mm, preferably in the range between 0.20 mm and 0.35 mm. Such a gap distance entails
that the air fldW’E8HEHHthe wind shield cover after a short propagated ditaRE@1813(@pEtially
laminar, for most noimally occurring wind speeds, andithat the acoustic attenuation of the sound as a
result of the 15propagation under the wind shield cover is small. According to the first embodiment of
the invention the minimum distance, along the gap (i.e. running in the gap between the wind shield
cover 102 and thiedgeahin sidndovdipgopediteffom: the aperingsridifdiapdabd 8bwtartheheorresponding

microphone inlets 112 and. pectivelyds 2. mm. In the presen text.the term: "minimum
distance, 20along %Eég}éa?p"li%ggl;’ﬁbae ?n(téeygéét?dg as %cgﬁ%arstefgtg %ﬁs%ér?(?é&ba&gvegr? lé(l}r’leg%%% of a
microphone inlettenstiecdifessisohidinge spanimg ctowyar dentie 7s (Tiro inadingdaptedinech iatithedge of the

wind shield covepand.the: Bearing:didRopsing: nwaniations.ahiba ﬁs%leﬁi]pp&mﬁéﬁ Gldhgdnvention the

minimum distance, alon%the gap is at least 1 mm, at least 2 mm, or in the range between 1 mm and
3mm (i e lafyer PiRH2d PRHSHHA Sirdndethid0 sens feHdBestiptishigfmserrmdist#Rar even such

relatively limited-gag.gistances BEavisieAmeasyEeabie apgisignificant improvement of wind noise
reduction. It is advantageous fo incregse the minimum distance along the gap for several reasons.

Firstly it entails tH5t &R SFRSRPHHIE AR TSl GNER YiatmidBet At o Btiflet for
stronger wind spééds{ ds alreadyaidénticmgdsio.tharprevious section. Secondly WO
2012/049046PCT/EP2011/067358 9

In variations of the first embodiment of the invention the gap distance between the

10 wind shield cover 102 and the surface areas 116a and 116b of the hearing aid housing
is in the range between 0.15 and 0.5 mm, preferably in the range between 0.20 mm and
0.35 mm. Such a gap distance entails that the air flow beneath the wind shieid cover
after a short propagated distance is siibstantially laminar, for most normally occurring
wind speeds, and that the acoustic attenuation of the sound as a result of the

15 propagation under the wind shield cover is small.

According to the first embodiment of the invention the minimum distance, along the
gap (i.e. running in the gap between the wind shield cover 102 and the hearing aid
housing 101), from the openings 118a and 118b to the corresponding microphone inlets
112 and 113 respectively is 2 mm. In the present context the term: “minimum distance,
20  along the gap” shall be interpreted aé the shortest distance between an edge of a
microphone inlef and a corresponding opening, towards the surroundings, defined by an

edge of the wind shield cover and the hearing aid housing.

In variations of the first embodiment of the invention the minimum distance, along the

gap is at least 1 mm, at least 2 mm, or in the range between | mm and 3mm (i.e. larger -
25  than 1 mm and smaller than 3 mm). It has surprisingly been found that even such

relatively limited gap distances provide a measureable and significant improvement of

wind noise reduction.

It is advantageous to increase the minimum distance along the gap for several reasons.
Firstly it entails that the air flow in the gap is laminar when reaching the microphone

30 inlet for stronger wind speeds, as already mentioned in the previous section. Secondly



the attenuation of the turbulence induced pressure fluctuations, formed along the edge of the wind
shield, increases strongly with distance. Finally the pressure fluctuations induced by uncorrelated
turbulent whirls formed along the edge of the wind shield will at least partly cancel each other at the
microphone iRiBZ8K & & fficiency of said Scancelling generally increaseSWHERRE HIfTHHUM distance
along the gap, because the cancelling of two uncorrelated turbulent whirls is optimum when the
distances between the microphone inlet and the respective whirls are identical. On the other hand it
has been found that embodiments with minimum distances down to 1 mm provides a good
compromise witth¢egpacttonnghaimt reise wpmémﬁsmmﬂlﬁatdﬂequémymk}unghhmedgsponse Ina

Specic variation e IShETORYDEN SldNaIVERRRINE SR80 Aagthe minimum

distance along the gap is 1.5 mm. Accor the first embo tof '@ invention the width of the

openings 118a &rscetdty B@%ﬁfm@éﬁéi}w@mmWhlﬁSafo@t@ﬁwth@ﬁgg@rﬁbO’dﬁfdéhicéﬁ théd invention
separate opening%.348a:apdhl8t Anareaok HEQWQ&G{,}I.BE%EHQQJ%Q@Hﬂﬁ'&&fymﬁq‘ﬂwd shield defines

the width of both the gpenings. In further variations of the first embodiment of the invention the width of

the openings 1188%5HHa sewribalisreastedtt Deapniguesdsanmiinedbrosmt Bormsn e
advantageous teshesiEnyiderapeniRgeinardebieaveiddhal wﬁﬁﬁmﬁ&vﬂ@ﬁmmm@w&u@% by a

turbulent flow arp und the o enings will be efficientl ided to the m hone [ instead will
tend to d|$$|paté OHHE 12) Pﬁegr?ﬁqt %\%&e?e%ﬂ%gcrlu%ﬁth%ﬁeé B%‘% We B'ﬁ fﬁ’égaﬁaving a width
in the range beterficsay Aarthbotimeprowiite snanjoont dmmpceml@@n/\mh resppetviddigliovind noise

. suppression ang f}j@ lfggg ency microphone response. 25Accordin further variation of the first
embodiment of the %nven#onq% r}%gr%m%q% |stanclgam§10n’ép egsléjgp f\%g‘eﬁ%ﬁe Bpenlngs 118a and

118b and the edgerphene icopraspdndinpephlisrophoie iplehs il amebdidvhsiedbavangenof the
variation of the figatiagaidiovsing it WOAAAAIMA0IRRGIIERROIHAETINN,A0 width of the

opening relative to the length of said minimum distance is kept substantially constant
According to the first embodiment of the invention the width of the openings 118a and

118b both measure 5 mm.

In a variation of the first embodiment of the invention separate openings 118a and 118b
15 are not provided. Instead the full length of the wind shield defines the width of both the

openings.

In further variations of the first embodiment of the invention the width of the openings
118a and 118b measure at least 2 mm, at least 3 mm, or at least 5 mm. It is
advantageous to have wide openings in order to avoid that pressure fluctuations

20 induced by a turbulent flow around the openings will be efficiently guided to the
microphone inlet and instead will tend to dissipate. On the other hand it has been found
that embodiments with openings having a width in the range between say 2 and 5 mm
provides a good compromise with respeet to high wind noise suppression and flat

frequency microphone response.

25 According to a further variation of the first embodiment of the invention the minimum
distance, along the gap, between the openings 118a and 118b and the edges of the
corresponding microphone inlets 112 and 113 varies because of the variation of the

hearing aid housing width.

In a variation of the first embodiment of the invention the width of the openings 118a

30 and 118b depends on the variation of the minimum distance such that the ratio of the



Reference is now made to Fig. 5, which illustrates the results of typical measurements of the power
spectrum as a function of frequency for a traditional BTE hearing aid and 5 a BTE hearing aid having a
wind shield cover according to an embodiment of the invention. The measurements were carried out
while the heaiRgHit84iféfe exposed to wind with a speed of 4 m/s. Both HEZiBRp&IHE6#SFe equipped
with two microphones and the power spectrum was otftained using the front microphone in the two
hearing aids. The figure clearly illustrates that a significant reduction in wind noise can be 10 obtained
with a hearing aid having a wind shield cover according to the invention. Reference is now made to
Fig. 6, which illustddied the mesults ofypicaltiméasuharhenitsrsimitamtalithase ddsgribed with reference to
Fig. 5, except fosrug%?a mg pack microphone in the two hearing aids has been used to obtain the
e

§ %hy‘@ot .
power spectrum. T ﬁgu ec earrfy illustrates that the magnitude of the achievable wind noise

reduction 15 depends on the positioning of the microphone. The figures 5 and 6 also illustrate that a
typical power spetfiGHT§dr BIRE Breerie F%g’d’f’é“ééégl”&%%@ﬁé@ﬂ%@ R SFPIS RIS EENsitive to the

microphone positighipgwahilethisissetihaicase fayihadiaditionatiBdkiErrngasic: Beference is now
made to Fig. 7, which illustrates highly schematically a cross-section 20 of the hearing aid 100
ccordiny t§ PN AEIESrE S TORAISTE e cHoE DB foi S SOWATH & poe that s
perpendicular tarergenerdiongisdirat @xisob therkdusinghde fimebynth sl dine cerrpetiagdhe first and
second microp let, inter i first microphone inlet. The figure illustrates
cross-sections rﬁ@ﬁe%%a%ir%g%d& ﬁﬁlglgnﬁg?e the zl%c{ gﬁfgﬁq@éﬁ’}ﬁdfb%} %%8 first ?ﬁfé?%%%one inlet 112
and 25the first m@r%&m@ﬁ%ﬁé\w&@@d%!ﬁiggéﬁﬁmm@m@hm invention iteihgaring aid is
designed such tﬁ]@é.“i*ﬁe*ﬁ;?lﬂ@Qz@zlﬁmtiﬁﬁ@e}%@Q@&[@ﬁﬁ'&%ﬁ@%ﬂ’ﬁ“&ﬂ]&&ESH@‘&%%CG in a plane

a

perpendicular to a general longitudinal axis of the housing, defined by the line connecting the first and

“second miéPoph‘aﬁ%“?ﬁ?e‘f‘,’lﬁh?dhé"%m?fﬁja%}@I‘G%ﬁf@fﬂi‘@)?hfﬁlgtW@?G&O%’i%@&iﬁh’%Hﬁf’a length, in said
plane, when arranged on the housing, wherein the 11 length of the wind shield cover cross-section is
about 30 % of tikefergth pfitwe hedsindgiréuwiisle ibannegahatisnioitheiis remhodimaant of the

. . . . ] L 5 .
invention the lengify g1 1 Winsk SEld GRS RIRRR:SE NS 2L PRI T gl of the housing
circumference. Hereby

microphone in the two hearing aids has been used to obtain the power spectram. The

figure clearly llustrates that the magnitude of the achievable wind noise reduction

15 depends on the positioning of the microphone. The figures 5 and 6 also illustrate that a
typical power spectrum for the BTE hearing aid according to the invention is relatively
insensitive to the microphone positioning, while this is not the case for the traditional

BTE hearing aid.

Reference is now made to Fig. 7, which illustrates highly schematically a cross-section
20 of the hearing aid 100-according to the firstembodiment of the invention. The cross-
section is shown in a plane that is perpendicular to a general longitudinal axis of the
housing, defined by the line connecting the first and second microphone inlet, and
intersecting the first microphone iniet. The figure illustrates cross-sections of the
hearing aid housing 101, the wind shield cover 102, the first microphone inlet 112 and

25  the first microphone 121.

According to the first embodiment of the invention the hearing aid is designed such
that the hearing aid housing 101 has a cross-section with a circumference in a plane
perpendicular to a general longitudinal axis of the housing, defined by the line
connecting the first and second microphone inlet, and a wind shield cover 102 that has

30 across-section with a length, in said plane, when arranged on the housing, wherein the



5a significant minimum distance along the gap can be obtained even for hearing aid housings with a
relatively small housing circumference. In other variations of the first embodiment of the invention, the
length of the wind shield cover cross-section is smaller than 30 % of the length of the housing
circumferenc¥ OTHIERBEST wind shield covers are advantageous in the cd$8sERHE$&Ia%ive short
minimum distances along the 10 gap are required in drder to obtain a specific microphone frequency
response. According to the first embodiment of the invention the hearing aid housing consists of an
upper and lower part that is fitted together. According to another variation of the embodiment of the
first invention thiengihdighieldebyeridxtendssubstaritially Aibtiha0vay trleundahe heartngsaid housing
except for a ga%il,&%%pég%faulted between the ends of the wind shield cover. According to a further
variation the microphone inlets are positioned in the housing surface opposite the gap opening, hereby
achieving, for a given hearing aid housing the'lgégest achievable minimum distance between the

microphone inlefedgaeRa H&@aﬁ&gﬁm&m@ phepRYRiRGerdha lseetraii ey B pligifc variation the

gap opening is pesitiensd iacilia 20uppar suvasers theyhesiing ridsihe ctheswface apaesite the
surface of the hearingj\?id housing t attis a%igteﬂto rest upﬁ)n éhe, ear of the intended hearing aid
user. Referdnce iSO HLFIBER S8 ARTHA TR LI SE5 ATy AR COHBH SR 64688 Yction of a

hearing aid 200hacsmiglingtho actadahd sambbdirient pédhddreneatibrotidre, figafentl s that st
cross-sections of4Reh apdIaNSL SNSRI NoNSInG Pt ARLANG 202, 8, 28 igTaphone Inlet 212,
a microphone 121 and a sound transmission channel 205. The Sound transmission channel 205
provides for souhtierihag i dadr dia Kresdur duntings meidetortiseendicrph oy iofletizd 2higlie sound

transmission chapag! proyidespoRagRtiv Al tigHah smti%ﬁmﬁf&ﬁﬁﬁ&@m%ﬁmusing as

opposed to propagation in_a%ap between a wind shield cover and the outer surface of the hearing aid
housing. 38 He SByihESiE St IREdRE R PRI RRRFIHTESFP PROASIHiPAAEE DEERRISS the wind shield
According to the first embodiment of the invention the hearing aid housing consists of

an upper and lower part that is fitted together.

According to another variation of the embodiment of the first invention the wind shield
cover extends substantially all the way around the hearing aid housing except for a gap

15  opening formed between the ends of the wind shield cover. According to a further
variation the microphone inlets are positioned in the housing surface opposite the gap
opening, hereby achieving, for a given hearing aid housing, the largest achievable
minimum distance between the microphone inlet edges and the corresponding gap
openings and according to a specific variation the gap opening is positioned in the

20 upper surface of the hearing aid, i.e. the surface opposite the surface of the hearing aid

housing that is adapted to rest upon the ear of the intended hearing aid user.

Reference is now made to Fig. 8, which illustrates highly schematically a cross-section
of a hearing aid 200 according to a second embodiment of the invention, The figure
illustrates cross-sections of upper and lower hearing aid housing parts 201 and 202, a

25 microphone inlet 212, a microphone 121 and a sound transmission channel 203. The
sound transmission channel 205 provides for sound to be guided from the surroundings
and to the microphone inlet 212. The sound transmission channel provides propagation
of sound through the interior of the hearing aid housing as opposed to propagation in a
gap between a wind shield cover and the outer surface of the hearing aid housing.

30  Hereby the size of the hearing aid housing can be minimized because the wind shield



12 cover is not required. Another advantageous aspect is that the sound transmission channel can be
freely shaped, whereby the achievable minimum distance between the microphone inlets and the
opening of the sound transmission channel can be increased. The sound transmission channel has a
length of 1.5 Y#?4RE 4 Hfoss-section having a 5 first dimension of 0.3 mn¥@A&EEdEBRFHimension of
5 mm, According to variations of the second embodinfient of the invention the sound transmission
channel has a length of at least 1 min, or a length in the range between 1 and 3 mm, the first
dimension of the cross -section is in the range between 0.15 mm and 0.5 mm, preferably between 0.20
and 0.35 mm ardvhessegopghdiniefsicoidnant@crossspectivrilist #tdeast® immarddisieast 3 mm or at

least 5 mm Accaiging (o2 fugck adation ks secend erhodiment ol nvention e hearing aid
comprises an msertt at o_rmst sound transntission channel and further is a apted to position and
hold the electrofisEphsenekts dndide tnetemahGaidundusingnitscordineed farthemngariatibns of the

first embodiment gl nwentin e g s ielss iovilerb iy small elgsist ahoye the

microphone inlets. Surprisingly this has been found to make the hearing aid microphones less :
sensitive to’Vibraitb AEERGMRACR Fertirade wreidimprsinRfe’ d88d wind noise suppression. Holes

with a diameter in the range between 0.15 mm and 0.30 mm have been found to be appropriate.
200ther modificationdian e variatiomsodfltheestnuttmbsdandnprdebe imesmitiil be emidént to those skilled in

the art. 13 CLpﬂ%ﬁn%-sﬁoﬁ%%%%ﬁ%scé)m}%ﬁ&?'&%Pﬁ&‘%ﬁox%%é‘o‘%'a?} %‘gﬁﬂ% %Q%aex?gé%%t%'én qn
electrical-acoustica output transducer, a ousing and a win shield™cover whefein:
and 3 mm, the first dimension of the cross -section is in the range between 0.15 mm
and 0.5 mm, preferably between 0.20 and 0.35 mm and the second dimension of the

10 cross-section is at least 2 mm, at least 3 mim or at least 5 mm.

According to a further variation of the second embodiment of the invention the hearing
aid comprises an insert that forms the sound transmission channel and further is

adapted to position and hold the electronic components inside the hearing aid housing.

According to further variations of the first embodiment of the invention, the wind

15 shield is provided with smail holes just above the microphone inlets. Surprisingly this
has been found to make the hearing aid microphones less sensitive to vibrations and
hence feedback, while still providing good wind noise suppression. Holes with a
diameter in the range between 0.15 mm and 0.30 mm have been found to be

appropriate.

20 Other modifications and variations of the structures and procedures will be evident to

those skilled 1n the art.



the housing has a surface with a microphone inlet, and 5the wind shield cover is adapted to be
attached to the housing, whereby to cover the microphone inlet and to provide together with the
housing a gap, hereby providing a conduit for the transmission of sound from the surroundings and to
said microphone inlet, wherein the spacing between the housing and the wind shield cover is in the
range between 0.15 nun and 0.5 ram, wherein the 10minimum distance along the gap from the
microphone inlet and to an edge of the wind shield bver is larger than 2 mm and less than 3 ram. 2.
The hearing aid according to claim 1, wherein the wind shield cover is adapted such that sound is
transmitted into the gap between the wind shield cover and the housing through an opening formed by
the edge of the w Id cover and the 15housing. 3. The hearing aid according to any one of the
preceding claims, wherein the housing comprises distance holding means adapted for providing a

support for the witid SHIEARE S RERSING 8 BUETARY - AP RSg B i eléctiealnind shield cover
and the housing. 20 #omieshewpi Fanrduset e ffiviipaoredy winé shieih equee vddieit: claims, wherein the
spacing between the housing and the wind shield cover is in the range between 0.20 nun and 0.35 aim
5. The hearing aid aécdhdibRysioedify bretet tithsraieethepeialehsndherein the width of the gap, at the
edge of the wind shield cover, is at least 2 mm. 25 6. The hearing aid according to any one of the

preceding claiins, witer€ftine shigltcorarie aagsediothroatergedss thebaipideshitooeenyis at least 3 mm.
ration: 22.11.2012 10:59#4Gieraihdnt 20 42mkdlnDbde o pageitiel hawiag copHatad at 22.11.2012
11:03:03 Received at theoGiRfg £ B B2 RO%enddiR3 oot HMENRRR SHEEdnd%nd 1
said microphone inlet, wherein the spacing bstween the housing and the wind
shield cover is in the range between 0.15 mm and 0.5 mm, wherein the
i¢ mirimum distance along the gap from the microphone inlet and to an edge of
the wind shield cover is larger than 2 mm and less than 3 nam.

2. The bearing aid according 10 claim 1, wherein the wind shield cover is adapted such
that sound is rensmitied into the gap between the wind shield zover and the
housing through an opening formed by the edge of the wind shield cover and the

15 housing.

3. The hearing aid according to any one of the preceding claims, wherein the housing
comprises distance holding means adapted for providing a support for the wind
shield cover hereby securing 2 uniform spacing between the wind shield cover and
the housing.

20 4. The hearing aid according to any one of the preceding claims, wherein the spacing
between the housing and the wind shield cover is in the range between 0.26 nam
and 0.35 mm.,

5. The heering aid according 1o any one of the preceding claims, wherein the width of
the gap, at the edge of the wind shield cover, is at least 2 mm.

25 6. The hearing aid according to any one of the preceding claims, wherein the width of
' the gap, at the edge of the wind ghield cover, is at least 3 mm.
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7. The hearing aid according to any one of the preceding claims, wherein the width of the gap, at the
edge of the wind shield cover, is at least 5 mm. 8. The hearing aid according to any one of the
preceding claims, wherein a the housing has a cross-section with a circumference in a plane
perpendicular to the general longitudinal axis of the housing and intersecting the microphone inlet,
wherein the general longitudinal ands is defined by a line connecting the first microphone inlet and a
second microphone inlet. a the wind shield cover, when arranged on the housing, has in said plane a
cross- section with a total length that is more than 30% of the length of said first Icircumference. 9. The

hearing aid accordingdoanyeQaratloiinPeastindos el P aimibisuang sligidgayer extends

substantially all the wa arqqu e %Qringdel' kﬁpusm except for a gap opening formed between the
ends of the wind sh%‘%@%&er.ef 5N egmg al acfgﬁé%g%?eﬁép?&sion of wind noise comprising 15a

microphone inletanda QUKL IARSIIRY ANLAP BN ARRIEO AR U e, sound to be guided,

through the interior of a hearing aid housing, from the surroundings and to the microphone inlet,

wherein a first dimensig of. 3/ 95%: SRAUAR AL\ HANSINBRIYAGLANNG SR (e range between
e

0.15 nun and 0.5 nun, the second dimension of the, cross-section of the sound transmission channel is

at least 202 ra and the 1eFgRebP AR SEHA T ShER MOUTE ARAIRSERIEIRE B ISP im and less than 3
rum 11. The hearing aidf&bditifin e ssraH PosiyRarbmitiedfoed e tiskemreiags section of the
sound transmission chdimetisophtheiningel bstree md@thonmirdnd 0.35 mm. 2512. The hearing aid
according to claim IOcir 11, wherein the second dimension of the cross-section of the sound
transmission channed ishatiedskibld apmer, when arranged on the housing, has in said plane a cross-

section with a total length that is more than 30 % of the length of said first

10 circumnference.

9. The hearing aid according to any one of the preceding claims, wherein the wind
shield cover extends substantially all the way around the hearing aid housing except
for a gap opening formed between the ends of the wind shield cover.

10. A hearing aid adapted for suppression of wind noise comprising
15 a microphone inlet, and & sound transmission channcl adapted to provide for sound
to-be guided, through the interior of # bearing aid housing, from the sunoundings
and 10 the microphone inlet, wherein a first disnension of a cross-section of the
sound transmission channel is in the range between 0.15 mm and 0.5 mm, the
second dimension of the cross-section of the sound transmission channel is af Jeast
20 2 mum, and the Iength of the sound transmission channef is lasger than 2 mm and
jess thaen 3 mm,

11. The hearing aid according to claim 10, whercin the first dimension of a cross-
section of the sound transmission chanmel is in the range between 0.20 mm and 0.35

mirr.

25 12, The hearing aid according to claim 10or 11, wherein the second dimension of the
cross-section of the sound wansmission channel is at least 5 mra,
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hearing aid according to any one of claims 10 to 12, wherein the sound transmission channel is
formed as part of an insert adapted for accommodating the electronic components inside the hearing
aid housing. 14. The hearing aid according to any gne of the claims 10 to 13, wherein the sound
5transmission channel comprises at least one benésarranged for increasing the length of the sound
transmission channel. uration: 22.11.2012 10:59:40 - 22.112012 11:03:57. This page 8 of 8 was

completed at 22.14 20 Rk 324 Raiag vedsasdher ERG: 96 DY 222817 14:08:57. AMENDED

SHEET transmission channel is formed as part of an insert adapted for accommodating the

electronic components inside the hearing aid housing.

14, The hearing aid according to any one of the claims 10 to 13, wherein the soung

5 transmission channel comprises at least one bend arranged for increasing the length
of the sound transmission channel,
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