WO 2012/ 049046PCT/ EP2011/ 067358 1 HEARI NG Al D ADAPTED FOR SUPPRESSI ON OF
W ND NO SE FI ELD OF THE | NVENTI ON The present invention relates to hearing
ai ds. Morwogpenishideal |y the invention relates to a hear iPol/ER2a 1X01358
suppression of w nd noise. 5 BACKGROUND OF THE I NVENTION I n the context of
the present disclosure, a hearing aid system should be understood as a
systemfor alleviating the hearing |oss of a hearing-inpaired user. A
hearing aid system may be nonaural and conprise only one hearing aid or be
bi naural angpARIRG A WA PEad FOR SUBBRESFION Orewarp Kyisef the present

di scl osure, a hearing aid should be understood as a small, mcroelectronic
devi ce designed to be worn behind or in a human ear of a hearing-inpaired
user. A hearlEhdp QFTTHOMPYENIONne or nore mi crophones, a microel ectronic
circuit conprising a signal processor, and an acoustic out put transducer

The si gnal P e(%gsse%ﬂnvi@lo%rrgfa?es%g !h%arﬁ}g alr?soé\fqre ?ée%ﬂ%lagg ?}hecig§§n?1oh rel % Pear I ng

aid is encl oSt casing sui i ng In a

ear. Sever ad hairihfafdwith typesssioh diednd ngsai ds exi st. One exanple is
Behi nd- The- Ear (BTE) hearing aids. BTE hearing aids are worn behind the

ear. To be [ recise aining the major electronics parts is
wor n beﬁindggﬁgxggs NihOE§F§$§§V%N%§Q plece for emtting sound to the
hearing aid user is worn in the ear, in the ear canal. In a

20t radi ti ongl th@&%tér&%r 'tH?:gpr@éegt d1§c1§§?1‘1’@q Healbﬁg hid sysied sﬁ&ﬁé%é %naé}@toearﬁpyt
transducer, which in hearing aid termnology is normally referred to as the

recei ver, i gysteoiar eﬂle\rlfnlrlghhe hougigngssoff athheﬂIQ m’slvallt@dlue@ Ariepring md§®$temrmder n
types of hearrE% ai ds onductin ng é lﬁ fctrlcal nductors
i s used, belALSE"PREP %l i VBIPTPE %’r&r}s ei“’H“gtaH O’é r% BT HAREPESF Y51 n the
present coricxhgwdid noise is defined as the result of pressure
fluctuations at the hearing aid nrcrophones due to turbulent airflow As
opposed hereto, acoustic sounds created by w nds are not consrdered as w nd
noi se h¥r e, Iy seniext of @%ﬁ?ﬁﬁ@s‘?&?%lr?)&r}{ea%lﬂg tiHshoidd be andariopd angentll.  wo

2012/ 049046113? 5@&%&/&%@%@%@@%@% It Be 1H@ngﬁ{ Ouncﬁr%?ﬁ hle&hr% severe

problem Wnd nol se may reac nagnltu es o ressuré€ Level
(SPL) and ewgnirndbner. Alhesringofid heaptistg odevr mese mivesgfoaee aofitewleswbtich t heir
device off éllQuWngl)f)rlgl?lg CAI sggln(zjl pr’oce?s%gralélr? anagc%lljlgtgcl (():ue%[l)ut 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-Ear (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. In a
20  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 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.



perception with the hearing device in w ndy surroundi ngs may becone worse
than 5w t hout the hearing device. Dependi ng upon w nd speed, direction of

t he wi nd wbt2zhirvas@ect to the device, hair |ength of theprcmdireeidoet3ss
mechani cal obstructions |ike hats and other factors, magnitude and spectral
content of wind noise vary significantly. Wth respect to noise, effects
and causes reference is made to H Dillon et al., "The sources of w nd

noi se in hearing 10ai ds", |HCON 2000, as well as to |. Roe et al., "Wnd
noi se i n heWiidhepisd igdreamagdeadceama efveedirgblems Wonsl npisel may redsh niaenithdds of t he

Acoust | cal (§01(E)i0.edtBy§(9Jnd srs{n%a[;evlelt QS@%Z al%a gv%nsrﬁ(%%eé% ?9 of ﬁeaﬁﬁlg' At aract W nd
noi se by nechani cal constructiona asures, but ‘heSe are generally too

bi g or too daedeRyre ben swipdhedvein daticOoffiim wandyanhdit@naibdcause acdulti@ddi ti on such
approaches often lead to increased acoustic attenuation of the desired
15sound. | tPereepting Mahdhehepring device inpindysupgpenkings Max/sOMSVAee B9@r cone at

| east th@sewg&ﬂwgﬁgﬁﬁgggge Lovide a hearing aid with inproved w nd noise
suppressi on. SUMVARY THE T NVENTI ON The invention, in a first aspect,

provi des a hearing aid according to claim1l. 20This provides a hearing aid
wi th a w ndDspeinding upnul wanchgeed.greaiich bioths wiigd withtrespdtite iterdelviceshapr esses

Lha w ndsmnel 3 i SUPp! 8
accor di ng. 1676F af TRETRSMa e By G 8PS RRRR by i nchiTRer TGS LBl
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advant ageous features appear fromthe endent clainms. '
causes reference is made to H. Dillon et al., "The sources of wind noise in hearing

10 aids", IHCON 2000, as well as to I. Roe et al., "Wind noise in hearing aids: Causes and

effects", submitted to the Journal of the Acoustical Society of America.

It has been suggested to counteract wind noise by mechanical constructional measures,

but these are generally too big or too bulky for implementation in a hearing aid.

In addition such approaches often lead to increased acoustic attenuation of the desired

15 sound.

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 according to claim 1.

20  This provides a hearing aid with a wind shield and a hearing aid housing that efficiently

suppresses wind noise.
The invention, in a second aspect, provides a hearing aid according to claim 14.

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

and miniaturization.

25  Further advantageous features appear {from the dependent claims.



3 Still other features of the present invention wll beconme apparent to
those skilled in the art fromthe foll owi ng description wherein the

i nvent i orwei2bi2/dago4expl ai ned in greater detail. BRI EF DEBCRIEPT01DNG6GEFS THE
DRAWNGS 5 By way of exanple, there is shown and described a preferred
enbodi nent of this invention. As wll be realized, the invention is capable
of other different enbodinents, and its several details are capabl e of

nmodi fication in various, obvious aspects all w thout departing fromthe

i nventi on. Ydtethas fegiuyes of Hae piesoRf Wysntamavidiceepmp appaientip hospekiedjurtied as

| Hustrati v, (088 KIGu3Afaneliods LRSLRIELINE W NG dOBMags AR 0. L
illustrates a perspec Ve View ot Serected par%s Of & hear i ng & d according
to an enboddsmnt of the invention; Fig. 2 illustrates, froma first
perspective, a wind shield cover according to the enbodi nent of Fig. 1;

Fig. 3 illustr froma secon erspective, the wind shield cover
accordi ng t%ﬁﬁiéesﬁg%%ﬁ%ﬁ}% ﬁ?’gfg&ﬁa}im%lﬁi g. 4 illustrates, a perspective
view of the hearing aid housing according to the enbodinment of Fig. 1, Fig.

S il usty atgp way by Bidrible. TRAS W &R andldetddDe @AW e SREGH PSR & thiyncti on of
frequency for a front mcrophone in a traditional BTE hearing aid and in a

20BTE hear i ingerdiod. Aawiillhhe secalizerd thehine¢rdion avenpable b othien diffeoerd nmbpthiodtintrent  of

t he invention,. when exposed to w nd wt speed. of ms; Fig. .6

11 ust r at est 0 iyaT e ARERET: eatle Mmoo BaR Bt "Gl Pyl S oot s on o
frequency fwithdutlddgdting GoMAROHEchibr Act@didglQmied drbWnhaad de@ripiichsamd i n a
BTE hearing aid having a wind shield cover according to an enbodi nent of
25t he | nve?hei iggardoghenillagfdiye dn pyuig and nef phregrisheedn Bre dawings: Fig. 7
illustrates highly schematically a cross-section of a hearing aid according
to the R)nboﬁg@ntillﬁgtra%ésg{pe}épem view of selected parts of a hearing aid according to an

embodiment of the invention;

Fig. 2 1illustrates, from a first perspective, a wind shield cover according to the

embodiment of Fig. 1;

Fig. 3 1illustrates, from a second perspective, the wind shield cover according to the

15 embodiment of Fig. 1;

Fig.4 1illustrates, a perspective view of the hearing aid housing according to the

embodiment of Fig. 1;

Fig.5 1illustrates 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



WO 2012/ 049046PCT/ EP2011/ 067358 4 Fig. 8 illustrates highly schematically a
cross-section of a hearing aid according to another enbodi nent of the

i nvent i orwwORERAIRED DESCRI PTION |t has been found thatrCImppoie®sizesn of

w nd noi se, over a w de band of frequencjes, can 5be significantly inproved
for a hearing aid according to the various aspects of the invention. It has
been found that the ratio of the wi nd noi se suppression relative to the
acoustic attenuation can be inproved by providing in the hearing aid a
sound transhis®i dHugtgsteghly seheamtingllt deipes-spgticRal 4 heswing aed %C‘&Pli(g@m@i ngs and

to a m crophone hﬂkﬁ%re g%ﬁ%gﬁahﬂhéﬁgﬁgé@hfIOMIin t he sound transm ssion

channel is nmade |am nar e reaching e mcrophone inlet. It has
further been found that for a hearing aid according to the various aspects
of the i nveDETALEDOESIRIPTEONt he wi nd noi se suppression relative to the
acoustic attenuation can be inproved by selecting appropriately the length

of the sou transm ssion channel. 151t has been found that the. design of
The. o 0se- SbbE] BT P KHENSOORA P AASHS0BR: DA AUNE BN T QreEHER Syt 26

the rati0 ofc §HBHAMING iIRBIRRAISHPPEASRE A dc8bAldoME hOvdEs aGREGI ¢he
attenuation. w conSider a snmall diameter tube that is adapted to convey

sound frominkentsor r oundi ngs and to a microphone inlet, where the tube is
desi gned such that, for 20normally occurring conditions (i.e. w nd speeds),

a turbulent, flowinitj an enj f the tube nnot i.nt ai ned
i the.t ube BRI P Sl OB PIh R G MR BRICR) o PRNRUELC, T

than the tuhenh&@tdan bSuaproded b eromidihg By @v dBdridghed 0RsEId @insinisionl ent f1 ow
around the m crophone inlet, which obviousl&@js beneficial, but the

turbul ent fiheAnefeioand Hebogtidigomithe Heroupiiagsng to § RFRBSS s ur e

fluct uafy ongpd:BAh&E€ 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 diameter 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



25efficiently conveyed, by the tube, to the m crophone inlets, hereby

pi cki ng up wi nd noi se. Now consider a tube with a significantly |arger

di anet er ,woterx4pdae flow in the tube will be turbul ent Por/EPOFITAbLTFS
occurring conditions. Such a tube cannotsprevent the WO

2012/ 049046PCT/ EP2011/ 067358 5 onset of turbul ence around the m crophone
inlet which is obviously not beneficial, but the pressure fluctuations
devel oped by the turbulent flow around the tube opening will not be

ef fi ci ent | yongel ddarbulgneharopd the pristeehpiy iatet sithirhi ipn ebwaunsly apibanefieipks bipat e.
Therefore t i | di i | I [ t ession of
i nd noi se BepissiEhEiReto BRTROR RHRE rhBultR o Heb A S HRRL UL
wher eas t hend &c efftticdigr@ateddd admahfophobeinla ane lidsteaditdreidofdissipaeoi di ng

pi cking up wi nd noi se induced by a turbulent wind flow at the opening of

t he tube. w consider a setup with two parallel plates spaced to forma
gap adapt e'd\%;)lieéefeffﬁ% oAl dfnEET e S 0vel e ﬁﬁéu%massmﬁ e P8PRone i nl et

posi ti oned ér@ﬁ&djﬁy Ed?ﬁul%RyiﬁQ@ﬁ&x}Oﬁ%%ﬁe@@y RkAtRSuRN dndtcal i s@@d?lfd,efarg%fr one of
the plates. Such a setup is obviously well suited for suppression of w nd

noi se cr eatddmbigr wibndswEll emieddopampdng pelingruptwintl meisp lirtuecdby b hebyplestt es.

The plates na | so pe wel.l sujt for suppression of wi nd noise created by
wi nds fl owi ‘ﬁ’él%atfo%@tt %@%ﬁl%@h‘? ?"{jbﬁe plates, if the dinmensions are
carefully chosen as stated bel ow. 15In case the in-plane wind flowis

per pendi cul Mowicondithke 0d@sSviaf tdgarpllddpRestsPhsedrie Gotnf £8ag Maptelitd sbhyeyt he
spaci ng between the plates is sufficiently small such that a turbulent w nd
flow (for nwsnd FOMMAE BYTOREings apd i Adcreplaagdnlel osHismed#isiiedhe82P i n t he gap

bet ween, f he, pl, al &5 Bl %Qatdt Second! ¥ &r@%f'ﬂ?et L seh §kewp 64\3 W& (and
her eby %Ohe perQ\ch)paga? ?on *di'st anceﬁ9 I's suffici ﬁ%t?y SI%gr ge gﬁcl:sn h%tlfg }ﬁk{e
t ur bul ent fduired &ir supgreplicat  widd @sis2 Ordass byrwingf flowag jenicddruladnd thar f 1 ow at
the m crophane in|et. . . . .

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  In 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 plates (and hereby the
propagation distance) is 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 attenuation of the turbulence induced pressure fluctuations will depend

strongly on the propagated distance.



It has been found that the ratio of the w nd noi se suppression relative to
the acoustic attenuation for wind flow ng in-plane and parallel wth the
edges of wbeopab@s can be i nproved by increasing the | acemeoiessmas of the
plates (and hereby al so the propagation gistance), because the propagation
of the turbul ence i nduced pressure fluctuations is 25 well nodel ed by a
near-field nodel while the propagation of the main part of the desired
sounds fromthe surroundings is well nodeled by a far-field nodel, and

t her ef or e tlhBaslhaca herand thaf tg¢ aqayatiq %Ffe’@uﬁtéfﬁfdéf sonelipoRaghlias sndes & Wiset uat i ons

D012/ 0450acBl) Bk Rf ib SRl RRARL S bR E oraiflo yarious embodiments

att enuat i onofahe BEURMEbnEtARAY aﬂidrme lsigdﬁ“rcaﬁﬂwheh glaipedeel spi’cn@ﬂrﬁ:ebr&bd ymalfera
sound transnlsS|on channel according tQ various enbodi nents, of the

i nvention shap Pdomymi Qe thegberdagditriy waldng W ﬂ”temsomﬁgatl@l %ﬁle%g becones
smal | er t h%g&ré’dﬁo%ms%nt(ﬁed tgl'lﬂl%nt Iﬁ@%nfo a l'aﬁn lfﬂo%(?}% rvrﬂ%e of

propagatlon i stance 5Srequired for transition o ‘ent flow into a
l'am nar f | ot gipespdsingnqbdred. Vidic pecfafred hréupodiahe phpagianig g sothareéete sdlheted

preferred v Iue of t | ate spacing is therefore Iecte froma range
where the %ff}é‘tf?‘&g ‘?]Eeégﬂlfﬁ% icéttFﬁg‘iﬁt’PBéS ‘gfﬂﬂ'@ REFH I IPOSDst

nor mal |y oCgdtall PYcMrifl %Hﬁﬁs‘fﬁedsﬁs qhﬁ'cEﬂ&'tYanEfro?tﬂ&i &R thnhiRki1 &y | am nar f1ow.
For a flow between two parallel plates’the distance L required for

transform ng a 10turbulent flowinto a lamnar is given by the foll ow ng
expression (EﬂH?vNbmvﬁewymmhﬁﬁ@ﬂmhﬁﬁﬂbhéwgmaéLﬁgﬁb@ﬂﬁb@%mﬁﬁ§H¥MbaparalIeI
pl at es, i ee he f ed in the present
contextﬁ Hﬂ%ﬂﬂn%§ e f%%na VgﬁgéﬁFf%p W&%% m%§§ ds been found that

t he acoustlc attenuation of sound propagating in a gap according 15to the
vari ous enbodi nents of the inventionpfbﬁﬁjﬁsgsnall for propagation

di stances up to at |east 10 nm is therefore a specific advantage of a
hearing aid according to the inv ntion wi nd ise s si on can be
i ncreased wW %Bﬁﬂsﬁm BRTRGRE WP £WPH&“Q%dﬂ§€ﬁ§P§ﬂVV?ﬁ“y&Q&%%Qﬁﬁéels first
made to Figpe %vmd"@}ie@ﬁhﬂ ﬂhlel;B?ésEﬁ’t"c%ﬁte%@'aﬁ&Tlﬁgt}i%%ﬂe?néﬁfc VascB&Ar dngr ai d 100
20according to a first enbodi nent of the invention. The hHearing aid 100

consists of a ' ' o '
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
to 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 to a first 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 earpiece (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-button 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



housi ng part 101, a wind shield cover 102, a connector part 103 and an
ear pi ece (not shown). The housing part 101 includes two m crophones, a

m cr oel ecwoaniaw4gi4scui t conpri sing a signal processor, aiTEPOMINETSOUL put
transducer, a toggle switch 104 and a push-button 105. The connector part
103 is designed for conveying an acoustic signal 25 fromthe 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 m crophone
inlets fr oW@ﬂrsble&h@PVﬁblssiﬁtﬁﬁﬂ@déﬁéileflmﬂﬂ@&B‘ﬁrh@ﬁslﬁ&gﬂw apgnines ie.adapied fEar i ng

aid housin l:logv%n & S" é"’trQl‘E' n%ﬂe(? n(?o Y %f) b%tgvze ﬁ“ihe gﬁé %ho%gm 91{; h%g si de
TN e pehr & IEJARe TR Gp

openi ngs 11 openin are e side of
t he hearlngwﬁmdhhmﬂ&hmgﬂhwﬁﬁmthh@ntNEMQQ&@%&M@BQ&RGI@Eﬁﬁ@&&bﬂﬁ£3ﬁﬁd7 wi nd
shield cover .is attached to the hearing aid hou5|ng The openings are

adapt ed forS éﬂ11éwqaérogb@ﬁéle%ral%db@%@%ﬁl&ll@%sm%mhe gap between the
hearing aid housing and the wind shield cover. The front indent 119 is

adapt ed f orr el AdobefRKAb Fof, 2 Bmict iRl lBnCPNRT pdr Fp%mlw%héﬁ@ﬁ{dl ng aid

housi ng using a sinple tool erence is now made to
|IIustrates$nﬂdomwmlﬂRa@mﬂpegSpé@ﬁnaenmbﬂmmmnnﬂﬂshnemdodeEhwhozhmkbord|ng
to the first enpbodi ment of shi.el.d cover

convex si deFBBMHACNYE HES @‘ﬁ@a&égﬁe?l&‘&eél tﬁ;fl?ﬁ? af“faé’ (frﬂgleﬁg’ﬁ’fl?g@de{’ioamﬂ%um ng

(not ShOWﬂNﬁ@ﬂﬂm&mﬁQﬁ?aEQ@l@daﬁhﬁaiR@%ﬂ@@h@Mhaguﬂ§@&oﬁ%Q6§§e%QuHhﬁoiﬁgg|e
swtch 104 in the hearing aid housing. 10Reference is now made to Fig. 3,

whi ch i || usthe Seamng #i¢ bensshgsecond perspective, the wind shield cover 102
according to the first enbodi nent of the invention. The wi nd shield cover

nous: no T ok SeithelH b o 1R O SR SR G CURDpeFBER U8 10
and 110b acdspdl@dofenrn 03 aeprdiag ko thg f@dt chibedithend of thieéhvtndon.eFheoming shiokl hear i ng

ai d housing. The concave 15side further has colum |i ke structures 11la and
111b and prVELRsGrFonoayeiflenk08 dhatdy desianed (o fge iopayds e MgaiinteaihhAdsiag; el d

I Nt O COr I eChoPARin) Ofhc UMAREIRHL ggglta%BR)ﬂé’&uBHs $6Yah bCQY@a[ ki 19bLigplpar i ng

ai d housing. Referénce i s now na whi ¢ l ustrates
schenatlcaHbymumdodﬂagoh@eaumiﬁudswngxxmm)@m¢@mmungdhou$M£Tmﬁmema@nbodlnent

of the inventi The h usi 101 has Ot ] one.in s, 112 and 113,
Pour | ntfont8us e G s SRY LB (aRa 118 ot TUnGH oL Pt LS iea B 1 or
snap fit C%&@&%@ M‘gu\mlhgtﬁehﬁmﬁ%ﬂéﬁﬁ[&%ﬁ%& RsRiRGHR@NMRodHiRa (hdl@Rfa. 110a and
110b in the wi nd shield. The hearing aid housing has holes 111d (one is not

shown) adapthedd fover paeethe herginglaed boisingn | i ke structures 11la and 111b in
the wind shield cover and a rectangul ar indent 120 for receiving the w nd

shiel d Coveﬁefgr%%é"srn%% BQqe%%l%ng%nglt Hhéi?até%rs%h c‘aﬁg gh]e‘h %Blfoned

bet ween t he nlcrop one inlets er projecting 15 work
t oget her t qq@@ﬁlgrlelacwlrdiﬁqgltcmmrfdstv@hﬁoddﬁént@edqegawﬁbﬁtHm}ﬁ)ubmgwee mag he
concave side 108 of the wind shield and the surfa
20 two microphone inlets 112 and 113, four 1ndents 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 111d
(one is not shown) adapted for receiving the column like structures 111a and 111b in
the wind shield 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
areas 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



areas 116a and 116b of the hearing aid housing 101. The projecting
structure 115 surrounds the toggle swtch 104 and incorporates the indents
110d (onewO=20ra9@kiown) 30and hol es 111d (one is not sheem)EP2diheesas f ace
areas 116a and 116b define the surfaces ¢ WO 2012/ 049046PCT/ EP2011/ 067358 8
al ong which sound will propagate fromthe anbi ent surroundi ngs and towards
the m crophone inlets 112 and 113. The surface areas 116a and 116b and the
projection structures 114 and 115 are surrounded by a rim117. The rimis
adapt ed sucHorghwhicheunsheil prgBagptcgzom e ampntgugonpdingsrndtieyatds ghan nd

shi el d cover. | i h rin i i.ng....Trhe. | nt 120
ensures tha K?ﬁgﬁﬁ?ﬁgégaggg%nggg%egg%ﬂﬁgﬁggg#&%gggﬁ%%é@gf¥%§§¥ﬁggﬁearing

ai d housi nosttusiung E4tadalll5 Thesug@dpndidiyenge 1t Teerint ik admiesushidelt thecover
102 and the surface areas l116a and 116b of the hearing aid housing is 0.3
mm I n variengs 1582 el 18P agg fosmad wihsp Hie Wwind shigld gayehisiseap fitkd Yup i st ance

between 4 h ¥ t . 116b of
t he hearsi ngl%%@ %u@?%lgkﬁ;&ioﬁégélﬁggggﬁ%gesbtgfﬁv@%%ﬁ%f%ééggﬁ%é.%%@?nen%g?]ef erably

i n the rangenbetdf&em tBe RéhrimmadhboBingmsimp a tButh a gap di stance entail s that
the air flow beneath the wind shield. cover er shart pro ate

di stance is t ﬁ?¥§EFQ“F&%@%QFF“%&i?ﬁB§f?ﬁ%WHH%F§u %@d??ﬁﬁggﬁf speeds,
and that the AU AGriat hRMMtineS 08 e sound as a result of the

15pr opagati on under the wi nd shield cover is snmall. According to the first

enbodi rent of the invention the m ninmumdistance, along the gap (i.e.

runni ng i n nherigagnsisé heeferst ¢ernleodiingat oftheingeritnghe gapdistatce hrsw Png aid
housi ng, 101 fro h i 118a 8 corr i NQ

i er ophishe Vileh @08 PEPMANE (dAR2 RIS FOF B A RN BRE R g o ex

the term "gimihdummgdietvadend,. 1 287 MF ghrh hec@aply @had tanbe bemicer pRoted .ad t he
shortest distance between an edge of a nicrggpone inlet and a correspondi ng

openi ng, t dh&? BYN-tHED &8RP GistrngRlailydel thedirdipvabereatgdhopindhdial foveshi el d
cover and Fmrg%ﬁéfﬁp%pQ Hed@BhOG: shE\ KRN nARE. Bdr h&WE nbinfetty SRERRHEeNt of

the invention the m di st ance, ong
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 as the shortest distance between an edge of a
microphone inlet 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 1 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



gap is at least 1 mm at least 2 mm or in the range between 1 mm and 3nm
(i.e. larger 25 than 1 mmand snmaller than 3 mm). It has surprisingly been
found t havoevem4sueh rel atively limted gap di stances pPovTiEdeola/ooBasur eabl e
and significant inprovenent of w nd noisg reduction. It is advant ageous
to increase the mninum di stance along the gap for several reasons. Firstly
it entails that the air flowin the gap is | am nar when reaching the

m crophone 30inlet for stronger w nd speeds, as already nentioned in the
previ ous sebe pienuater onde yuryber@lindold pasPat/fEPRetars) 87364 abngHke edge
attenuation he, L ur n [ . pressur e-. o i forn al ong
he-odge or'ahe I AREE WOHEFRIRLERRKE Pbal el PR b AARE, PLOTRe
pressure flinghdedtbyamsorreloied @dbhiyntmkiol fehadedodguhdud@ndf thdrvirddsshicod wiid al ong

the edge of the wind shield will at |east par,tIK cancel _each other at the
ni cr ophone 3tAtast Paty cancel each e aldhe sricrephenesplshend the a8 AP3Y i ncreases
with the mni ' - : Iy t wo
R et e A R SR S e

m cr ophone dant@tingoittwonecoesipeditinbelenhwhirk iaogtimadanthicnahe di€antdsbeotdear hand

it has been, found that. enbodi nrents wt m di st ances. down to 1 mm
provi des a '§58ucTeBRYgIEdRicEE '?ﬁeSP‘é@b’éé’& iqger\’t]\ﬁfln iRy QBeIhAAERS] on and

flat frequengy i h4QRIHIABNERSRANSEninkin AisBRE& ddvin 1A hdf hraRidef a bhsa i rst
enbodi ment of the invention the gap distance is 0.3 mm and the m ni num

di st ance al @mepromesegefh iespett ® high wiswyist sugptessiothand flatdteqeentsodi ment of t he
invention the width of the openi.ngs 118a 18b bot.h re 5 mm In a
vartati Bh oPersopy rSpolsiosal menEe St Aty SnPSUBPERIG udn i 1160
and 118b 15@&93@@@@&@%&@%@ hmisthe atninhign tldlaned £08E heQfaptdeswnmd shi el d
defines the wdth of both the openings. In further variations of the first
enmbodi ment d¢cordiag fnihe hrstembodanet @f medrvanken dsemidyef tha gpenargs 1188Bndreasur e
at |east 2 or at least 5 nm It is advantageous to have
wi de openi nfg;fsgbibﬁthoﬂrng%ﬁet%dﬁpoi d that pressure fluctuations 20i nduced by a
turbul ent flow around the openings wll be efficiently guided to the

m cr ophone Inri etriatiowd of ths fiesdmbiodimdne nfithe anwbinsien pgtaeate Gpeninye 1d8Mhend hibd |t

nas been T ound Lhal o IERL Sl SR 098 DAY A%, 3 el 5 e noe

openings.

.mni
I%I]%afﬁ

In further variations of the first embodiment of the invention the width of the openings
118a and 118b measure at Ieast 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 respect 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



provi des a good conprom se with respect to high w nd noise suppression and
flat frequency m crophone response. 25 According to a further variation of
t he firstwenbrdi4pent of the invention the m ni num di st arce/EPadiafgr3she gap,
between the openings 118a and 118b and the edges of the corresponding

m crophone inlets 112 and 113 varies because of the variation of the
hearing aid housing w dth. In a variation of the first enbodi nent of
the invention the width of the openings 118a 30 and 118b depends on the
vari ati on ovidthel the apening wilalivane thedergih phepid prarimugt distagee istkept 10 wi dt h of

t he openin | at hve he I ength of said m ninmum di stance is kept
substantia%?%agﬁ%gpéﬁbaa ef erence is now nade to Fig. 5, which illustrates
the results of typical neasurenents of the power spectrumas a function of
frequency fRefe@nte Bdiotv andd toBTE F)edidhnigjustiatesaherdulas BTkpibdanéasgreaiedtshavi ng
a w nd shield cover according_.to an odi ment of the jinvention. The
measur enent® URPENEAPREHN BUY FHRIIPROL ﬂ%%@@f F%a tgdHonglly BE agay, % wi nd

with a speedpef h%aﬂ?ﬁgsaidlﬁ%iﬂ N&AR E'ﬁefz‘lidé%eﬁ’%'&@rdﬁ&%%ﬁ%ﬁlb%frﬁbnft%@m@i crophones
and the power spectrum was %bt al ned using the front m crophone in the two

heari ng ai dgvenlive. Thguessucdneantd yetielchusdroat ghile Hathearisg gids feoaexrposaidoct i on
in wind noise can be 10obtain ith.a hearing aid havjng a.wind shield
cover "accor BTG bt S15E PhyGHE D hegling ke aali hitlb e M gPhes uni ch
I | | ust r at esyridhge f)@s%ﬂ stpéctﬁfrn wpbst@inemﬁﬁg&méﬁt%iéfdﬁhb@é inttRe Ml?ﬁ&ri@l%scrl _bed
with reference to Fig. 5, except for the fact that the back m crophone in

the two heatifihdhaiiggrerdenlydlnstinsesdhate sigsilgant redecimviervispaeise o bethe figure
cl early,j I 4358l 5 LRkt G TRARL AR afickNe, BCNLEYAR! @ i Adonplse

reduction 15 depends on t positroning o e m Crophone. e Tigures 5
and 6 also illustrate that a typical power spectrumfor the BTE hearing aid
accordi ng tRefeteacd ROt made toFig.&, athichellystiansans rdsuNeoft (@pichlenddscrcarhsne
positioning, while this is not the case for the traditional BTE hearing

ai d. Ref er eniedai @ thei desaibed 81 rgierence fihFigh> i Prerid paie dach fhghhy back
schemat | cal hrGutiohBPmE 860 halinedRds fRBelPALURG oAt AOBo AECRALG TR t he

first enbodi nment the 1nvention. The cross- section i1s shown in a plane
that is perfpsmdcleaflnilluspatas thendeatagnandg ofutie ndlievakleswinfl nblse rétasomg,

defined by the |ine connectin he first a .econd m crophgne inlet, and
't er Sobt | HSPEHS RS POTHGHBHAGHE HHCERoneTGe [ et & oht PuLPrdpaete il 4
cross-sect i @pRafovddSpdradni Y 1R BITHALS 13%hid fdeordiRe toMhBshvehiiel d reiaiedly 102,
the first nicrophone inlet 112 and

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 first embodiment 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 inlet. 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



25the first m crophone 121. According to the first enbodi nent of the
invention the hearing aid is designed such that the hearing aid housing 101
has a crose-20eaup@s With a circunference in a plane per pendireuliA67360 a
general |ongitudinal axis of the housing; defined by the Iine connecting
the first and second m crophone inlet, and a wind shield cover 102 that has
30a cross-section with a length, in said plane, when arranged on the

housi ng, wherein the WD 2012/ 049046PCT/ EP2011/067358 11 | ength of the w nd
shi el d coveengtheéSeseiadisbigld evabgnts-20tion sfabpe3 () By the lopgth i9é thedipasing

ci rcunferenge, | riations of the first enbodi mrent of the invention the

| engt h of t%gmafﬁﬁxghield cover cross-section is at |least 30 % of the

| engt h of the housing circunference. Hereby 5a significant mninmm distance
al ong the dapacatioref ot futsnadb&limont dnthd@acntivg the tbnhtusithgsind shicld
relatively small housing. circunference. In other variations of the first
erbodi ment GFEHESYWGHRT 15 <ot o &%@%thpﬁ@wolqang ireleEgserHereby

cr 0ss- 560t | Ollg}fic TRl Rhuch RAKE0a B thd 1P kB BIbLBLatHeathen RRYBIAE aid

circunference. This type of wnd shrel overs are advantageous I n the
cases wher ehaqueings mrd aghlativelpismiathbougdng tianoesreatodg othiee vadgaps af deifegui r ed
in order to obtain a ecific mcrophone fre n response. According to
the first cEOHHEHE! B GHEPRVLRITBH Pribe RO THGYan i RGOS Ry Bdnst 512 o
an upper angndiRWRHanB8r% of hatiedgdh bf tht dudiROekdRfifereeS AN (e bOwaHIGHRES
variation of the enbodiment of the first invention the wind shield cover

ext ends subdvantarandvanageoushe theegpsesrvehaeral e e bt imginaing dbusesrgoneddept  f or
a gap 15 opeiNg-LerIPd ASLVESRLINE SR Al dhe Mg, S0l eldogaver.

According t er variation m crophone in positioned in

t he housi ng surface opposite the gap openi ng, hereby achieving, for a given
heari ng ai dAludihg e the estlcartgdBhermohibeVvaaneomiel ivdarmghigthanceg bedsiveest t he

m crophone inlet edges and the correspondi ng gap openi ngs and according to
a speci fic aPa#npst MuhoprEPYLHabditcAddeBosi ti oned in the 20upper surface
of the hearing aid, i.e. the surface opposite the surface of the hearing

Z: g ngfi NOALRRdink B ARRRE € GridRon’ ke HROSHiIMBR e Bfst fEnddH @BYGEL fifaR! Ng

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 205. 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



Ref erence is now made to Fig. 8, which illustrates highly schematically a
cross-section of a hearing aid 200 according to a second enbodi nent of the
i nventi orwOBhe/dbgare illustrates cross-sections of uppecTardoiioeEsss heari ng
aid housing parts 201 and 202, a 25 m crgphone inlet 212, a m crophone 121
and a sound transm ssion channel 205. The sound transm ssion channel 205
provi des for sound to be guided fromthe surroundings and to the m crophone
inlet 212. The sound transm ssion channel provides propagation of sound

t hr ough t hecavat gmpbreqaired. Meotea pd vigtagieouspedt aythasthe ppmsddensdisprospagat i on
in a gap be i i el V. N o . aring
a1 d-housi g0 B Bb1EeR ah el ey BRAch o MR GRS BETY e
because t hemihrdythosbirgétd and the@pusihg b theGbulie@aisheionhahig ca@bly AidtAgRIOUS
aspect is that the sound . transm ssion channel can be freely shaped, whereby
t he achi evableesomndirapsmigier ghivaeldws adeigth plel-Ainin gpha EPSFAEQIo8 harige ehe

openi ng (of ﬂx@?%iﬁ{%ﬂﬁ n bf 335 HSHH A CRAMGEnGAoPEmnCr eased. The sound

transm ssion channel has a Iength of 1.5 nmand a cross-section having a 5
first dinension of 0.3 mmand a second di nension of 5 mm According to
vari at i ons Afcordieg secaontoryidte rennd embbdieennelietht irorentivreths saumd! t r ansm ssi on

h | h I t h. of I t 1 I h in th bet 1
and 3 mm CRESTIER St oh B e SR et e bR PaRGh bt veen
0. 15 mm andyfd- HmMN thOFik aradtsionREFiNe@ds Qsd@ioaiinGhd PngBbamideh b s58EONd

di nension of the 10cross-section is at least 2 mm at |least 3 mmor at

| east 5 nmanddborum.myclembly Batvedned- 2@ and @85 orm end thescemdshiacrmiviveli thent  of
the '“Yf‘o“t'c‘%stt-s*%‘éﬁél]el%rakg%?taj @ch{%g‘t%ﬁm"%@ &l{éﬁs‘?rstm hat forms the sound
urthe apte 0

transm ssi on channel "an rrs-a position and hold the

el ectroni c conponents inside the hearing aid housing. According to further
vari ati ons Afcokdiag fd i atrtherbaditior i (efsctdirel dnboeithemf teiavertiod (dsdariagd i S
provi ded with smal |l hol es just above the m crophone inlets, Surprisingly
this has bedhcPapmEses itsrdhathenidhs sorpddraasmission shaHesandeiethedasi tive t o

vi brations ﬁﬂﬁt‘gp%ﬁ@s_itfi&?m th‘é@ﬁécﬁoﬁitcicbhlrpBﬁéh\fé fisfag tlgaol’i@n\f-%'aﬂl IRRLRE.

suppr essi on. eswth a dianeter in the range between O. nm and~0. 30 mm
have been found to be appropriate. 20Qther nodifications and variations of
t he struct uhemrding tphuoibedvarasiond ol the brse ginbeditmentoft the sevegkon, Itlsdwind t he art.

15 shield is provided with small 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 in the art.



WO 2012/ 049046PCT/ EP2011/ 067358 13 CLAIMS 1. A hearing aid conprising a

m crophone, a signal processing unit, an electrical-acoustical output

t ransducewo 2a1mapmibng and a wi nd shi el d cover wherein: PCh&Ph@u®s573§8 has a
surface with a mcrophone inlet, and 5 the wind shield cover is adapted to
be attached to the housing, to cover the mcrophone inlet, to provide
together with the housing a gap, hereby providing a conduit for the

transm ssion of sound fromthe surroundings and to said m crophone inlet,
wher ei n t hecpxeyigge spaci ng between the housing and the wi nd shield cover
is in the range between 0.15 mmand 0.5 mm wherein the 10m ni num di st ance
al ong the gap fromthe m crophone inlet and to an edge of the wind shield
cover, is at lAehgsring aidmonz)rismea eziephoge.ai g pmcdisimg unit, e gleptrital- wher ei n
sai d nininunldlstg q gp%% 9 fromthe m ﬁﬁf one |§Iet,and to an
edge of the wi'nd" st iticers U PEATERN T SRR ST 888 han 3 mm 153,
The hearing aid accordlng to cIa|n11 or 2, wherein the wind shield cover is

adapt ed such tehathe s h& 4 Juamsdrivith @Gnic ohdi@lc@amdbet ween the wind shield
cover and the housing t rough an opening fornmed by the edge of the w nd
shiel d cover and the housing. 4. The hearing aid according to any one of

t he prededi ng®clt@f mnd fhedd sprertihedaptnddp by atodetpr thedeusingttaserer bl di ng

nmeans adapted fo ield y
seouri ng o vel | BiFooRELRg B30 REP kRt iAot ShEnGR R L
housi ng. 5. Trrecdiﬂaruf@ghaudnmsﬁdsﬂbmuh@fmﬁythe@en@fndﬁﬂge apdecedd ng cl ai ns,

wherein the m nimum di stance along the gap fromthe m crophone inlet and to
an edge of the zywmogwréfrtd\’véw@rth? §V%{t1gq wasing detypen the housing and the

wind shield cover is in the range between 0.15 mm and 0.5 mm, wherein the
10 minimum distance along the gap from the microphone inlet and to an edge of

the wind shield cover, is at least 1 mm.

2. The hearing aid according to claim 1, wherein said minimum distance along the gap
from the microphone inlet and to an edge of the wind shield cover, is larger than 1

mm and less than 3 mm.

15 3. The hearing aid according to claim 1 or 2, 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 wind shield cover and the

housing.

4. The hearing aid according to any one of the preceding claims, wherein the housing
20 comprises distance holding means adapted for providing a support for the wind
shield cover hereby securing a well defined spacing between the wind shield cover

and the housing.

5. The hearing aid according to any one of the preceding claims, wherein the
minimum distance along the gap from the microphone inlet and to an edge of the

25 wind shield cover is at least 2 mm.



WO 2012/ 049046PCT/ EP2011/ 067358 14 6. The hearing aid according to any one
of the preceding clains, wherein said m ni num di stance along the gap from

t he m cr opbanes/ismi4et and to an edge of the wind shield ecraro11961388 ger
than 2 nmand less than 3 nm 7. The hgaring aid according to any one of
the preceding clains, wherein the spaci ng 5between the housing and the w nd
shield cover is in the range between 0.20 mmand 0.35 mm 8. The hearing
aid according to any one of the precedin%lclains, wherein the width of the
gap, at thed-edgeheqringad agaeedisg fedny aewé the preepdingedaimspwherein said 9. The

hearing aid according. e of r i n [ erein.the width
of 10t he-gap. Tt ikt BpE NE b APTRLTERDL0E MEuRF « LEE Pl o,
The hearing aiwdndddeddong, {sOargaythame nah ah&sprtaasdhmg cl ai ms, wherein the
wi dth of the gap, at the edge of the wind shield cover is at |east 5 mm

11. The hearin id according to any one of the preceding c|ains, wherein
the housi ng’ hade Rewingadd sesordan atpns ok (iorifdite sy ergingf spacing

per pendiscul ar bEthe%?Eﬂ%%o@@iﬂg Ll dlcaRgl SHEI O @ve Ak iis t}%fraﬁé&eoelﬁ@élﬁli @0 A

intersecting the mcrophoné inlet, the wnd shield cover, when arranged on

t he housing, hedO0iBAnmsai d pl ane a cross-section with a total length that is
nore than 30 % of the length of said first circunference. 2012. The hearing
aid according-to.claim.11 erein the neral longi.tudinal.axis.i ef i ned
by a1 ne. condeerFieiheor bl f BRI R B i kB8 SdBbne
inlet. 13. Thae heaiithgecdichfatcHnd ARld €v@P¥% @nasof mihe precedi ng cl ai ns,
wherein the wind shield cover extends substantially all the way around the
heari ng ai d housi ng. except ) ) ) ) )

9. The hearing aid according to any one of the preceding claims, wherein the width of

10 the gap, at the edge of the wind shield cover is at least 3 mm.

10. 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.
11. The hearing aid according to any one of the preceding claims, wherein

e the housing has a cross-section with a circumference in a plane perpendicular to
15 the general longitudinal axis of the housing and intersecting the microphone

inlet,

e 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

circumference.

20 12. The hearing aid according to claim 11, wherein the general longitudinal axis is
defined by a line connecting the first microphone inlet and a second microphone

inlet.

13. 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

25 for a gap opening formed between the ends of the wind shield cover.



25for a gap opening forned between the ends of the wind shield cover. WO
2012/ 049046PCT/ EP2011/ 067358 15 14. A hearing aid adapted for suppression
of wi nd nwpDe120@a@Eeci sing a nm crophone inlet, a sound traosmpraailonrishannel
adapted to provide for sound to be guidgd fromthe surroundings and to the
m crophone inlet, wherein a first dinmension of a cross-section of the sound
transm ssion channel is in the range 5between 0.15 mmand 0.5 nm and a
second di mensi on of a cross-section of the sound transm ssion channel, is
at |east 2 hﬁv\@ﬁ@ngﬁél$@ﬁ@ﬂWﬂéWPPW@H@®GhEH@ﬂ@#§ﬁpﬁwﬂ@ﬁgchannel is at |east

ound 1 ansm S00arPRSREr ESREAR Pyl Ahhct O L AL Aol BB I 0 1

The heari ng abdg&@@@ﬁ@hﬂ@e&@n@ﬁmmﬂgshﬂd05ﬂﬁ&mcmmﬁbmimkihemﬁeﬁaﬁdmdinension
is at least 3 nm 17. The hearing aid according to any one of the clains 14
to 16, wher ei SIMHBION HSCrefsHERINA{ bs saind tgagmiseien g1 i heg@Ried

transm SSS' on %Q%gﬁ b. 155 hinki S ﬁlﬁp?ﬁd P%éé’(‘ﬁ@'&lrger%%nm ﬁgss%eg’@o thd>18. The

hearing aid according to any one o alns 14 erein the second

di mensi on of aowrdasssmésionahamfel tihet lsouddnhr anishe kaghofechasmat, is at | east
5 M 19. The hearin i d cordln to any one of clainms 14 to 18, wherein
t he sound traﬂ?ﬂ?@@?g%%ﬁwgaﬂéﬁtegﬁ dMfed as part of an insert adapted for
accomodating the el ectronic conponents inside the hearing aid housing. 20

20. The hears ne AbshimcH®heondnd fb @Eﬁl/n one&yRteih (R 16h@h BB thb4oth dshsnihigdiel n
t he sound transm ssi on channel rises at |east one bend arranged for

i ncreasi ng théhméﬁb@hméﬁﬂhﬁelgﬁnﬁ lesathgnidgsinon channel .
10 16. The hearing aid according to claim 14 or 15, wherein the second dimension is at

least 3 mm.

17. The hearing aid according to any one of the claims 14 to 16, wherein the first
dimension of a cross-section of the sound transmission channel is in the range

between 0.20 mm and 0.35 mm.

15 18. The hearing aid according to any one of claims 14 to 17, wherein the second

dimension of a cross-section of the sound transmission channel, is at least 5 mm.

19. The hearing aid according to any one of claims 14 to 18, wherein the sound
transmission channel is formed as part of an insert adapted for accommodating the

electronic components inside the hearing aid housing.

20 20. The hearing aid according to any one of the claims 14 to 19, wherein the sound
transmission channel comprises at least one bend arranged for increasing the length

of the sound transmission channel.



