RESILIENT SHELL FOR RECEIVER IN CONCHA The present invention relates to hearing
aids. The igqvent are specifically, relates to a sleeve member for a recej 5 hearing
aid of the r%‘\{:sé?\ye?rd-)?rﬁ%é-ear (RITE) type. The small anatomy of chilggﬁﬁg@ﬁ%@&%ﬁ growth
and development puts some constraints on the design of hearing aids for children. Due to space
limitations hearing aids for children are typically of the behind-the-ear (BTE) types with an ear mould
that guides a compensated 10 aRBeSHESR FaERORPR BAFFAREEaFMEGNCHIUSt fit correctly into an ear
in order to guide the acoustic signal into the ear and to make it comfortable to wear. Due to children's
fast growth it is difficult to provide an ear mould that fits correctly. An ear mould is made from an
imprint of the ear, which typically is made by a fitter. Since the ear of the child grows 15 quite fast, a
new mould is normally made a little bit too big, so as to fit the ear for a longer period, since it is a costly

and time consuming proceggdopeasttiaviligi-ancpredues agewanaid. The tagkitigoal process of
making an ear mould with a rLilerfl ct fitii thltjs noisuitable for hearing aids for chil nen. onsequently,
the hearing impairren(? Chitd SMesrndi&d 8x?)3 &H&?Sﬂ’%ﬁ? Modld 5t & HESARG didtnat fits and
functions perfettlyhEalititeaimarethhaesebestio goieting t(NE FbkRe hearing aid to the ear mould is
disturbing for a child's percepiigmaf seufsiaPecaUsaRKeSR Hgbitesanpp e ddaejwilbbe experienced
as noise in the ear, This jcsﬁp rticularlg a problem ngenﬂﬁ%e.chil% leeps onéhﬁg sid%@r lays 25 around,
since it has an inflaBAce oR the child EWe TB'éYhsg?n © Friedinite gpﬁggeaf F tife e rna'aid, and
thereby the corresBeRdm§RrERdENBACaTIIcesind Gk e tedisrerhasea dreet \nmbate ditthe properties
of a hearing aid. ItHgweldkrawpageemenatheitaCalves frapliehing the®ar fodha ralseeaal in order to
save space b in% (EES !(c): ear, ult glc%ﬁrdir%g tq the article]'éEar-C&aPtal im'pe ance and reflection
coefficient in AUMATINTANS dnd adults ebff ee %?%mopuu liSh&d in J8Urarof the Acotstical Society
of America, Vol. 9if} Risies tRGWIRTEE PO9RS TR gaptinal b sainenana orltréhwpfethree years is
too small to contaighferesoivar.used 16 trpisahhearingrid designaifacehitdrerovideMe ear
2010/040351PCT/n[%1q5 %8/0 O3§O7rr2 y AWQ&A%%%Q%B%%%% pfrrgvidgg ?mhenanr{ngfeggesystems of
the Receiver-ln-TheEjIl:"ar(% ?ji' fstype.el%i\é' type o{hearlng aiaqgeneraﬁg'/ complplses a housing for
placement behind 8R& YRR Saleabr ratle dur ediis@monie tbe Macemerst iMidesconsha or the
auditory meatus ofthe-Fasseh - hbg hesising, semelimesdetesaeto @ &b blghasisings isishaped to
match the pinna aggeg%aan allg %ccommod%tes micrgphonegaroceasl}o]r and batterx. The ear canal

o

module, sometimes fe Sired (0 as & RITESHodure is é%gpceo A lr?ﬁecgﬁ%fpa}ygrﬁergfﬁs and

accommodates th@JeéeiversHe. 2 fiHipianferspetres. oNaeHidg DisHeaRTRIRb Bsitgsnd of the ear
canal module to ther usekimARDeRHFaMGING ShppesdOANAGH @ esages asersabrgroviding a

selection of shapes. ng.,which the user may choosg, or. it may he hy cystomizing the shape to the
specific user. An aaagﬁio?nra% %35%%2; ?Ssggflaelp?%f d t%?ﬁ?fcﬁ?gglré?ﬁt i1 rg@sg é?ti%%&% iantand con- 15
formable matéRalSTHerRNES P FERtEIBIS I AERTAE b haalifi PRA MpFéeRfoRsEnd casting or

by somehow retriefrsingythecariavts©f the HeenandJuaking aisempenentby=acepiderzed, additive
proces such as ar%hsela‘ Aearpent,]%%id -trsh %s{sewrpnel%fboggraarec%ylémsugg‘_icrég |eor£iec!9 'sounds because
even a light touch on the tube will be experienced as noise in the ear.
This is particularly a problem when the child sleeps on the side or plays
25 around, since it has an infiuence on the chiid’s wellbeing.

The limited space for the hearing aid, and thereby the corre-
sponding limited space for components therein, has a direct impact on
the properties of a hearing aid. It is well known to move the receiver
from behind the ear to the ear canal in order to save space behind the

30 ear, but according to the article “Ear-Canal impedance and reflection co-
efficient in human infants and adults” by Keefe et al., published in Jour-
nal of the Acoustical Society of America, Vol. 94, No. 5, November 1993,
the ear canal of infants and children up to three years is too small to
contain a receiver used in typical hearing aid designs for chiidren.



RITE hearing aids are distinguished from traditional BTE hearing 20 aids, where the receiver is located

in the BTI%QB%%%&%}ponent. In BTE hearing aids sound emitted from t verd "BTE
housing compdnent IS conducted to the ear canal, e.g. to an earplug Iocat% ﬁﬁ%&é,gg@gaﬁ%gund

conduqting tube. WO-A1-2007022773 provides a hearing aid having two inde- 25 pendently driven
acoustic output transducers for reproducing low-frequency and high frequency bands in the audible
spectrum. Hearing aids of the RITE type have the receiver located in the ear canal of the user, or
at least in the vicinity thereof, thereby avoiding the ound tube and its influence on the sound emitted
by the receiver, 30 e.g. attenuating of certain frequencies. Th receiver,é/fyh'ch converts an

u

amplified electric signal WV AERPRROBAER Ef@l’ﬁ,e?s?j&%?ﬁi{?ﬁir?dgf&y e dtiency range of a
hearing aid. In beiaraeeivas-rrtherean dgsignTasl gy pecefvedaeinimdithgemrddsiganfor children, the

output frequency range_of the. Pruited:-.22-99;20-i 54 -
RO AIKaPOOD TS IJGES B CLE BETIOK 0081000 At *5.57- 2010 5 heing 41 wil be
limited, because bRkiTROHiIEiPETARECBERIE TdE& AN TaaVRIgP BIAYOE Y EERGIS  &8&iver. This limits

thi POSSiblfh@er:@éE}g'ﬁ"%lhsﬂﬁhhgars@ﬁ}dﬂmaysefélnﬂaﬂ'eqmﬁﬁﬁgem&mdﬂ)@w%r@d by the single
reLeiver rather than by twao receivers | i i | e ' , th ti
24 %opﬁfﬁg‘ %é’r%&%\&} UL GOMRINL AL BrRadshdwoe pladisadly, the operating

frequency range [STiite earing aids for children, which is far le n the
frequency r nge &IGibIENE The Hid RaicaAYAMTIAPUIfefometimes referred to as Sy

moduie is shaped to match the auditory meatus and accommodates the
receiver (l.e. a miniature speaker).

10 Matching of the BTE-housing and of the ear canal module to the
user may be by providing shapes to match an average of users, by pro-
viding a selection of shapes among which the user may choose, or it
may be by customizing the shape to the specific user. An additional
measure to obtain a comfortable fit, is the selection of pliant and con-

15 formable materials for the components, Customizing may be by making
an impression and casting or by somehow retrieving the contours of the
user and making a component by a computerized, additive proces such
as an SLA method, These methods are all in use in the field.

RITE hearing aids are distinguished from traditional BTE hearing

20 aids, where the receiver is located In the BTE housing component. In
BTE hearing alds sound emitted from the receiver in the BTE housing
component is conducted to the ear canal, e.g. to an earplug iocated
there, by a sound conducting tube.

WO-A1-2007022773 provides a hearing aid having two inde-

25 pendently driven acoustic output transducers for reproducing low-
frequency and high frequency bands in the audible spectrum.

Hearing aids of the RITE type have the receiver iocated in the
car canal of the user, or at least in the vicinity thereof, thereby avoiding
the sound tube and its influence on the sound emitted by the receiver,

30 e.g. attenuating of certain frequencies,

The receiver, which converts an amplified electric signal to an
acoustic output signal, is determining for the output frequency range of
a hearing aid. In both a receiver-in-the-ear design and a receiver-
behind-the-ear design for children, the output frequency range of the:



tudies have shown that sounds up to 10 kHz are important for a child tiji develop a language.

needtheslimited aperating frequency 10 rapge-fiaaying aid for children has gaxectpr/Re: 357
Eﬁgg%?geﬁmg{g Ang glparal wellbeing G a-chitd with a hearing loss. dnthe basis onthe =

above-mentioned problems, [the object of the prese it inventiompsitopporigseadearnyaikWiharo10
Improved oper- ating frequency range that is easy to fit into the ear of a child. 15 4cordIng to the
Invention this is achieved by|a sleeve member made of n elastic material adapted for mounting a
receiver module of a hearing aid of the receiver-In-the-ear (RITE) type In the concha of the ear, whe in
said receiver module comprising an elongated housing having an elo gation in a first direction and
adapted for receiving an ele¢tri- 20 cal input ignal from said hearing aid, a sound output port and at
least one recei r for CSAVERIRY &P mpitedPeraysrrhtir biitetignacsifnahestictienye member
comprising a body adkayieg tgra feastigariingisclestveriditectivits thegdutsimbepdnseded therein, and a
spout for extending Sriehis eujpubgariseltheshausing ninihmeas suhglrindhs 25spout ext4nds

said output port towayegia @kgﬁ@pr}gﬁ@rgﬂg,{rgpnt%iq&gggjg%t %&Agggns Asleeve allows the

receiver module to b Id.l the concha of the ear wheré there is better room than In the
ear canal. At thetgarﬁg%%gg c!ﬁqé{%g 'iZF ‘(’q“i%hr]?’géég S need jor af?leﬁgiﬂ')'ﬁ%ytiéa%%u'ﬁe"al'ﬁﬁ‘f J%ound from the
hearing aid to the eal WHeriBy Hola Gy RISty FBITuCHIG tidruirsssteamihadser and the
resonance of the rec#fFYs finsitcty 4t serthsoprmvsticofl theniapairmdal, which simplifies modelling f the
acoustics of the hearing aid ith s simplitetBe ddiands up to 10 kHz are impattant for

a child k¢ develop 2 fanguage. Hence the limited operating frequency

10 range of & hearing aid for children has an impact on the language learn~
ing and general wellbeing of & child with a hearing loss.

n the basis on the above-mentioned problems, the object of
the present invention is to provide a hearing ald with an improved oper-
ating frequency ranga that is easy to fit Into the =ar of a child,

15 cording to the Invention this is achieved by a sleeve member
made of an elastic material adapted for mounting a receiver module of a
hearing ald of the receiver-in-the-ear {RITE) type in the concha of the
ear, whergin sald recelver module comprising an elongated housing hav-
ing an elongation in a first direction and adapted for receiving an electri-

20 cal input gignal from said hearing aid, & sound output port and at least
one receivyer for converting said Input signal to an acoustic output sig-
nal, said sleeve member comprising a body adapted to at least partly

enclose sj&d receiver module when inserted therein, and a spout for ex-
tending sdid sound output port of the housing into the ear, wherein the

25 spout extends said output port towards a direction differing from said
first direction.

Using such a sieeve allows the receiver module to be placed
anc held iy the concha of the ear where there 15 better room than in the
ear canal. |At the same time there Is no fenger a need for an acoustic

30 tube guiding sound from the hearing aid to the ear, wherehy noise
originating! from touching the tube is eliminated and the resonance of
the receiver is imited to the resonance of the ear canal, which simplifies
modelling of the acoustics of the hearing aid and thus simplifies the At-
ting. Designing the hearing aid with the receiver In to the ear, altows
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ting. Desi nlng the hearing aid with the receiver In to the ear, allows Printed t20709: 2019
1 8&3ehy +4399990 bESQPAMD ﬁQWQSIOOSS?:B #3985 P.OGg T o K BeRANSHON:
23062910 | g;mg{e;e@ace to be prOV| ‘ 'd for components in the receives m@dul‘e and thereby

nabllng the use of more thar{ one receiver, which provides a bpeegdgsresersyaangs pltheogipuiol o

signal,as a combination of receivers an be used for covering an extended part of the frequency 5

spectrurrL The use of a sleeye with a spout makes it easy to fit the receiver rrilidule into the ear and

furthermore imprints of the egr are rendered su ertluous. Moreover, by placing the receiver module in
the ear the part of the hearing aid behind the ear carybe made smaller and thereby ore comfortable to
wear. 10iii a specific embodiment aof the invention, the receiver module is made even more comfortable
to wear and easier to 1 Correctly Intd ﬁjfgvéﬁrdtftgﬁéiﬂ%@%ﬂtéﬁ%ﬁ??sfﬁ%u@r apdu-idapded to fit into an
ear canal. a further efi&8 Bharidenvem b mateetsivevesreriver, of AiHiveareged er module Is
replaceable. Hereby Wrig¢risSibleauyeploge thehaleave:mspha) vath acaanagns:havieg a larger spout

better suited to correetlydisthmchikl'ssearap the«chld HrQys.egarse g}et%ee\ég&eq‘l&pe replaced S

soon as a larger gpogllggg,_e tterdnio.the far el gvlltfgrthermoree sleeve members are much cheaper

to produce than |mpr|n %S\e etre Is no need t0 VISIt aﬁter N Order 1o 1t {he'}?e*éer"ng aid to the
child's ea as It grows. This | caal R BRI ar ABRUALT Sfithe Gaficns tevisit a fitter or
where a fitter Is not SFRA5H er uous. ""*""ewe‘" by placing the receiver module in the ear

the part of the hearing aid behind the ear can be made smaller and

thereby miore comfortable to wear.

10 In 2 specific embodiment of the invention, the receiver module
is made Vers more comfortable t¢ wear and easier to fit correctly into
the ear b cause said spout is tubular and adapted to fit into an ear ca-

a further embodiment of the invention, the sleeve member of
15 the receiver module is replaceable, Hereby it is possible to replace the
sleeve member with a new one having a larger spout better sulted to
correctly fit the child’s ear as the child grows, because the sleeve can be
replaced 5 's00n as a larger spout fits better inte the ear canal. Fur-
thermore,| sieeve members are much cheaper to produce than imprints
20 and therelis no nead to visit a fitter in order to fit the hearing aid to the
child’s ean as It grows. This is especially an advantage In areas where it

is difficult to visit a fitter or where a fitter s not available.
I another embodiment, the sleeve rmember comprises a soft
sificone matertal, which makes it comfortable to wesr and makes the
25 spout of the sleeve member flexible to fit into the sar. Moreover the sili-

cone matag'!ai is biocompatible,

Agcarding t0 a second aspect of the invention, thare is provided
3 receiver lassembly adapted for mounting a receiver module of a hear-
ing aid of the receiver-in-the-ear (RITE)} type in the concha of an ear,

30 wherein sajd receiver assembly comprises a recelver module adapted for
receiving an electrical input sigral from sald hearing aid, and comprising
at least one recelver for converting said input signal to an acoustic out-
put signal, | said receiver module further comprising an glongated hous-
ing havingjan eiongation in a first direction and a sound autput port,
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| another embodiment, the sleeve member comprlses a soft silicone mterlal, which makes |t

rm%& @dg

i égngﬁ

and makes the 25 spo member flexible to fit | I .

vvvvv

a receiver assembly adapted for mountlng a receiver module QJ@T}?B?{Z@@@,”@QH@S 7 - 30-07-2010
receiver-in-the-ear (RITE) type in the concha of an ear, 30 wherein s d receiver assembly comprises a

receiver module adapted forlrecelvmg n electrical input signal from said hearing aid, and comprising at
least on receiver for converting said input signal to an acoustic out- put signal, said receiver module
further comprising an elongated hous- ing having an £longation in a first direction and a sound output

port, E'rihte. 20-*20,10, 302010 13:54 +43999904 0.ESQRANd

PCT/DK 2008/000 3579 3678018 ber made of an elastic material comprising a body

10

15

20

25

30

adapted to at least partly enclose said receiver module when inserted
therein, ?nd a spout for extending said sound output port of the elon-

gated hof:.:sing into the ear, wherain said spout extends said output port .

towards a second dirgction differing from sald first direction.

Iln another embodiment of the second aspact of the invention,
the recef\%*er assembly is made even more comfortable to wear and eas-
jer to fit c%orrectiy into the ear because said spout is tubular and adapted
to fit into ian gar canal.

I ! a further embodiment of the second aspect of the invention,
the s!eev? member of the receiver assembly is replaceable. Hereby it is
possibie t’{c:a replace the sleeve member of the receiver assembly with a
new one lfinaving & larger spout, suitable to correctly fit the child's ear as
the child ;grows, because the sleeve member of the recelver assembly
can be rei:iaced as spon as 2 larger spout would fit better into the ear
canal. Fur:{thermore, standardized sleeve membaers are much cheaper to
produce t{;-:an ear moulds corresponding to individual Imprints and there
is no need to visit a fitter in order to fit the hearing aid to the child's ear
as it grow!s. This is especially an advantage in areas where it is difficult
to visit a i"ltter or when a fitter is not avallablie,

Ir; ancother embodiment of the second aspect of the invention,
the sleevef member of the receiver assembly comprises a soft silicone
rnaterial, {:vhh:h makes it comfortable to wear and makes the spout of
the sleevel member flexible to fit into the ear, Moreover the shicona ma-
terial is blocompatible.

Ir‘ii another embodiment of the second aspect of the Invention,
the recawer assembly comprises a socket for receiving a plug for con-
ducting am electrical input signal, and said housing has a symmetry
plane in w;huch sald socket is disposed, This makes the receiver module
suitable fo'r both ieft and right ears, which Is an advantage in relation to
the produstion of receiver modules according to the invention. Having
the sockef placed on a symmetry plane is to be undersiood as the
socket havgng at least one peint in common with a plane dividing the re-
celver module in to two symmetric elements.

,FISDI420081.000i3$711 #398E--

o
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5 and a sleeve member made of an elastic materlal comprlslng a body adapted to at Ieast partly

:  Bplgsesgier module when inserteg Hgreifasld a spout for extending @i pRi
of thml@mgﬁt@dh@u&mmimthe ear, wherein sald spout extends said outpueperbﬁtowards a second

direction differing from said first direction. In another emp@motzyj(jge@@go;@ﬁspﬂugmk@lo
inventidn, the receiver assembly Is made even more comfortable to wear and easier to fit correctly into
the ear because said spout is tubular and adapted to fit into an ear canal. 10t a further embodiment of
the second aspect of the invention, the sleeve member of the receiver assembly is replaceable.
Hereby It Is possible tb replace the sleeve member gf the receiver assembly with a new one having a
larger spout, suitable to correctly fit the child's ear as the child grows, because the sleeve member of
the receiver assembly 15 caffFEdigp|kcadhis! ssorchsfdhargeesiputthaald fitdedter anto the ear canal.
Furthermore, standardized sidevamembisrs-araetensah Glieapaipto pragigedharearemoulds
corresponding to individual fengrins.ard there l&:ﬁ@l@%@gnt@éﬂgl{@afgégfe@@Fd@&é@tf\'& the healing aid to

the child's ear as It ggg\@@cﬂ r,gﬁﬁpg&gjlygggj egy%@@%omérgﬁ% Fy}z] ere |E is difficult 20 to visit a fitter

or when a fitter 'sznOt avallaq another embodiment of t ersecon aspec?o? the invention, the

sleeve member Gf the Tecaver é‘é’g‘é‘-‘ 19 COIAPNRES 2908k QIR RS R AHFPwh g hakes it
comfortable to wear St RTERES TRILS aﬁawme*seeve e AR MnesioipaMicotae ear. Moreover
the silicone ma- 25 tefied#siefiooonfjsatibleection, amdanotieer emebudinenticobthe steond aspect of the
Invention, the receiver asbemiy-conmpiises dachckesfton recaiviag b pitg fareendsigting e4 electrical
Input signal, and saigkhousinghas asymnmetisPIaerin Which §9(5gtsgelg§&gs‘g Qggd This makes the
receiver modul 30 sulable, BLOSU 5f A0l Sa RN 5 aadhaniage p rgiton (0 he

production of receiver modules according to the’ invention awgg esb& p\ace on a symmetry
g

plane is to be under&t88HREHHE §%‘8k%{tﬁ‘é'i/ﬁ?§ta¥f%a§§? BriepBheTeian HERRRE e Dlane dividing the
receiver module in 8% &reyirpeire: deimeindosur aned: BEUho0aBivg 3acRgle 30137.2010 13:59:15.
This page 10 o 1AM ERDED @HERETIOR 1836 Ady Reteveddpthe &G @oalik3the2010 13:59:15.

Page 10 of 23 .1/41tidnitP . sfbO0 1A I dWha B S0hE 1RO QOBEMEI. Furthermore,
15 the BTE hbusing can be made smaller when It does not need to accom-
modate the receiver part.

It an embodiment of the third aspect of the invention, the re-
ceiver moiﬂuie is adapted to be mounted in an ear mould. This makes It
possible té) use the hearing aid in conjunction with existing ear mould

20 imprints, which still is an advantage because 2 better frequency range
of the sound output signal is provided.

In the following, the invention will be described in further detall
by means of examples of embodiments with reference to the schematic
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93985 P.011 PCT/DK 2008/000 357 - 30-07-2010 6 According to a third aspect of the invention, - -

there is pr%' ggigiﬁﬁgjng 4d of the receiver-in-the-ear (RITE) type comp{jé@fglgz@%l}é%ynqdule t be

mounted In thé concha of an ear and adapted for receiving an elect( al input signal, said receiver
module comprising at least one 5 receiver lor converting said input signal to an acoustic output signal,
said recei er module further comprising an elongated housing having an elongatioif in a first direction,
and a sleeve member made of an elastic material nd comprising a body adapted to at least partly
enclose said receiver odule when Inserted therein, and a spout for extending said 10 sound ou put port
of the elongated housing into the ear, wherein said spout ext nds said output port towards a second
direction differingifeomingajdrimghicbction. This provides a good fit of the receiver module while leaving

rcijom for more than one gegeivgr %nﬁeﬁﬁé@mog 2i8R0sH commectionbatitmenoer of tieesleeve member
into the ear canal. Furthermore, 15 the ETE hhusin%ecne%n be made smaller when It does not need to

accommodate tP‘@'?Q’&%?\‘?(?Fﬁ%(ﬁmg to SR ETRBL UINTant of the third aspect of the invention, the
receiver moilule is adapteigois amereaddtivenéay mbaldirFhRMEarEsarHeESIHIRR YIS the hearing

aid in conjunetion, yigheXdstingifar t1eMd-20skRpTiRtenidHgh still is an advantage because a better
frequency range of the sou d ou,%put signal IS }proyideg h rel{:tr?ge{_ollog&iqg, épging%%t'ign will be
described in further detaiIFtER/ MéaAshA %%B gsvé?\gmgod?men?s with reéference to the schematic

Duration: 3007.203BHH6:R0-s86:07 [ReTha3ss Fis 1 TRifasaya NECeV AMESTEY SH EET2010 13:57;

53 Received at the EPO eqy Jul 3Q,20105t3:69i4f- fage Adce/2B niodiaaistgsgin which Fig. 1 is
a perspective view of a first embodiment of a sleeve member accordi 19 me p%eg%rvgwention,

Fig. 2 is a perspective vieWfofa Tk PEmBdithent é? rgcseelz\clgpgg egn%cﬂe according to the present
invention, 310 member according to the present invention,

Fig. 6 is a cross-sectional view of the sleeve member of Fig. 5,
Fig. 7 is an exploded view of a second embodiment of a receiver
module according to the invention and adapted to the sleeve member of
Fig. 5, and
15 Fig. 8 shows a hearing aid connected to a receiver assembly ac-
cording to the invention.
In Fig. 1 is shown a first embodiment of a sleeve member 1
comprising & body 2 and a tubular spout 3 according to an embodiment
of the invention. The body 2 is adapted to enclose a receiver module 6
20 as illustrated in Fig. 2 and has a first opening 4, a second opening 5 and
a third opening (not shown) from which the spout 3 extends. The wall
thickness of the tubuiar spout 3 varies,. so that the tubuiar spout 3 has a
larger diameter at the drawn line 3a, which makes the spout 3 bi-conic.
In one embodiment the spout is circular, whereas, in o;cher embodiments
25 the spout is oval for better fit. This provides a good fit of the spout 3 into
an ear canal as weil as a flexible joint between the spout 3 and the body
2 of the sleeve member 1, which makes it easier to position the receiver
module correctly into the ear. In order to fit properly into ear canals of
different sizes, sleeve members 1 can be made with spouts 3 of different
30 diameters or different shapes in order to provide a selection to give
more options for finding a good fit into the ear, For infants and small
children a sleeve member 1 with & spout 3 having an outer diameter at
the line 3a from 3 mm to 9.5 mm is preferred. The entire sleeve mem-

ber 1 is preferably made of one and the same material, e.g. a soft, bio-



Fig. 3 is a perspective view of the receiver module of Fig. 2 en- closed by the sleeve member of Fig. 1

to form a r%giyﬁr ﬁgg{\bly, Fig. 4 is an exploded view of the receiver mq[g]' I:HE% ?%ZF ig.5isa
. 10 . 5
perspective view o%a second embodiment of a sleeve 10 member according to t g}%jr%%sﬂefﬁ?invention,

Fig. 6 is a cross-sectional view of the sleeve member of Fig. 5, Fig. 7 is an exploded view of a
'second embodiment of a receiver module according to the invention and adapted to the sleeve
member of Fig. 5, and 15Fig. 8 shows a hearing aid connected to a receiver assembly ac- cording to
the invention. In Fig. 1 is shown a first embodiment df a sleeve member 1 comprising a body 2 and a
tubular spout 3 according to an embodiment of the invention. The bod\éz is adapted to enclose a

receiver module 6-20'a8 MR FAGE MGGl hYRIE RSPEFR MG % AR5 BhE'6 5&NiRE 5 and a third

opening (not showaj fmﬁmavhkeln.thmemmgta%reutmmimﬁh's wititdhicknessroftliiethgbsidiesbout 3 varies,
0 that the tubular,spoyl 33 AU SRLARMBAIALINA AW BBe, 38 WIS fhmenout 3

bi-conic. In one eljf% nt the spout is circular, whereas, in other embodiments, 25 the spout is oval

for better fit. This BFRERERRIBE it DFHREEo i 2t e Sar YURXF A35RRH 228k HSIBR joint between
the spout 3 angl the:heldyz2 af m&eﬁ\,{mrdel?rﬂsemfli;ammubhmnakesﬁtdeasﬁtemmgiﬁ@mtm receiver

means that the material has a Shore A hardness less than 50, e.g. in the
interval of 15 to 40, preferably 25.
Fig. 2 illustrates a first embodiment of a receiver module 6 ac-
cording to the invention, the receiver module 6 comprising an elongated
10 housing 7 having an elongation in a first direction indicated with the bro-
ken line A-A, and a second spout 8 extending from a sound output port
(not shown) of the elongated housing 7. The elongated housing 7 has a
symmetry plane illustrated by the line 9 in which an electrical input wire
10 with a plug 11 is fixed in a socket (not shown) positioned in said
15 symmetry plane 9 at the opposite end of the elongated housing 7 with
respect to the second spout 8. The elongated housing 7 has a protrusion
12 with a bore 13 for fastening means for fixing the receiver module & 1o
the ear. The second spout 8 serves as a sound conductor in connection
with the spout 3 of the sleave member 1 of Fig. 1 as will be explained
20 later. It is obvious that the elongated housing 7 and the second spout 8
can take many forms. This makes it possible to use the receiver module
6 without the sleeve member 1 in connection with a traditional earplug
and still achieve some of the advantages of the invention. It is obvious
that the integration of a traditional CAMISHA® earplug and the receiver
25 maoduie 6 according to the invention can be designed in many Way's such
as by providing a snap connection between the two parts.
Furthermore, experiments have shown that the best way of util-
izing the space in the ear and providing the smaliest possible height of .
the receiver module 6 and a good fit in the concha of the ear, is by posi-
30 tionin'g the socket in said symmetry plane 9 in the opposite end of the
receiver module 6 according to the second spout 8 as described above.
The height of the receiver module 6 is crucial for fitting the receiver
module 6 into the concha of the ear and still making the receiver module
6 comfortable to wear.



module correctly into the ear. In order to fit properly into ear canals of different sizes, sleeve members

1 can be nwgezmya 4%Qﬁuts 3 of different 30 diameters or different shapes kaﬁg@gﬁ%@;{é ea

selection to give more options for finding a good fit into the ear. For infants an ren a sleeve
member 1 with a spout 3 having an outer diameter at the line 3a from 3 mm to 9.5 mm is preferred.
The entire sleeve mem- ber 1 is preferably made of one and the same material, e.g. a soft, bio- 8
compatible and elastic material, which adapts to the shape of the ear canal of the user. One preferred
material is silicone rubber, but the skilled person wgll realise that other materials could be used eg. a
fluorosilicone or a thermoplastic elastomer. Elastic in this context means that the ma- 5 terial has a
Shore A hardness of lesgghanigGteatesstife aleaivanarsRal e aROIURIHE HReTPASs a Shore A

hardness less thap 50 e &dn{hs-iervat of tedavid, mieferablyadosed bFiebildytrates a first

embodiment of a receiver module 6 according to the invenian, [RCsHMEEMAriHe fhcomprising an
elongated 10 hdtisiig ?‘ﬁ%‘(ﬁnﬁ‘%ﬁ‘%%n%gt%% g fﬁ%t%gﬁ:@onatign%cated with thz broken line A-A, and

a second spout BhextiestdimgfiomacfdiacsteayrInbEToL SROYRT) F Bk WBAGLEY HBUsing 7. The
elongated hgusing. 7 has a3y rameler phaaeiilestratethby e ine dhibarhichiten reRieriehal input wire 10

with a plug 11 is fixed in a socket (not shown) positianed.in saigd 15, msiry planeRat the opposite
end of the elong@t&FASALING ?lﬁﬁ%‘f?@se&%?rt)& t %Js%go%h Epout 8. 'I%ﬁgeg% ated housing 7 has a

protrusion 12 withia ineeetit® feekidesrimgbeints YopdifaigIRETERE T FGANTE E13THE ear. The
second spout 8 §8nes.a5,a SOMNS CORRLGIeRIR crameetian withfthe: spentr@ df Enevifséve member 1 of

Fig. 1 as will be explained 20 later. It is pbvigus th elongated-hoysingnk andithe second spout 8
can take many f8MTPEHiE r‘??ék%?"t‘%gs{;fgﬁe 5 Sis%tttgh@iré@eiver r?ﬁ)dule 6 w(iethout Pl‘ﬁsleeve member
0

1 in connection with eidnaditohabesingduy AScEEMAdRIEVE soniRSoPERR SI0RAIAYES o e invention. It is
obvious that the iptegrationaba fraciional SAMISHA(Fpeanplugcndtir técdiver2smbddule 6

according to the invention can be designed in.ma sHeh@s BygeQiding a snap connection
between the twoSP&ieses the ﬁfﬁﬁanﬁ%ggg%gﬁrﬁﬁﬁ?ﬁgve shown that the b ?'t way of utilizing the
u

space in the ear and provigingithei srialtdsthssssTBR HERhBEhERESI08PRIBAUIR S Afd a good fit in
the concha of the, ear,is hy-pRYr 3R HERIRDIShASAEKe irtisaid symmetnyhslafcieinaHBDpposite end of

the receiver module 6 according to the second spaut 8 as desgrihedsabauesddaihreaighk of the receiver
module 6 is@uc%fWWWﬁbqag’Fegre%\i/reerarﬁsoe ufz&Blgn%%the concha qf the ear fa‘cq\de séig [_rlr)aking the

receiver module Beziraferddbictie Wweaen line B-B, differs from the direction 0
gation of the elongated housing 7 of the receiver module. The sound Is

thus directed into the ear canal, while at the same time the receiver
module lies in the concha, and the height of the assembly protruding out
20 of the concha is kept to a minimum,

Fig. 4 is an exploded view of the recelver module 6. An upper
part 7a and a lower part 7b comprise the elongated housing 7. The up-
per part 7a has an opening 21 positioned in the symmetry piane illus-
trated by the line 9 for receiving the plug 11 of the alectrical input wire

55 10. In the embodiment shown, the receiver module 6 comprisgs two re-
ceivers 15a, 15b, a socket element 16 for receiving the plug 11, a fas-
tening spring 17 for fixing the plug 11 to the socket element 16 and a
damping member 18 comprising a second body 22 and a third spout 19
adapted to fit info to the second spout 8 of the lower part 7b of the eion-

30 gated housing 7. The damping member 18 is adapted to enclose one end
of the receivers 15a, 15b and thereby forming a sound conduit (not
shown) from the outputs of the receivers 15a, 15b. The damping body
18 guides the sound output from the receivers 15a, 15b into the spout 8

of the lower part 7b and furthermore has a damping purpose against vi-



9 Fig. 3 illustrates the receiver assembly according to the second aspect of the invention, i.e. a

receiver mQdul inclosed by the body 2 ' i
%%}g{%{%&kﬁ% y the body 2 of the sleeve member1accord%g}r}8élg§g§|[(§}0§§_pect of the

invention. ing 4 of the sleeve member 1 serves as an opening for in- 5 sertion of the
receiver module 6 into the sleeve member 1. The material chosen for the sleeve member 1 and the
shape of the opening 4 facilitate this insertion. Besides from being used for mounting the receiver
module 6 inside the body 2 of the sleeve member 1, the first opening 4 provides an opening for a plug
11 of the electrical input wire 10 to the socket of 10%fe elongated housing 7. As shown in Fig. 3, the

second opening of the sleeve member 1 provides an opening forthe ' : body 2
en_cIQses the recB PR ANE Y AH tﬁé"é%% i%glinega H(‘)gg.s% ‘oﬁ?ﬁ I%%%Hﬁ%%é?stisgggn that when the
eniongatec! housimefaraithenestseivieruperiuts 8 [Batedreyih HBBRERPRMIFBE M thEEsound 15 output

E_C;frt offthe emir%m@%ﬁgigﬁg%@@wamgmnd direction illustrated by the broken line B-B,
e avac maaE i I S AL e R pocui. T
5 of the receiver module 6 has an edge 24 adapted to fit into & corre-
sponding recess (not shown) of the upper part 7a. The two parts 7a, 7b
can be glued or welded together, or the edge 24 or the recess can be
designed so as to provide a snap interlock between the upper part 73
and the lower part 7b, which makes it possible to click the two paits to-

10 gether, and provides for easy disassembly. Laser welding or ultrasonic
welding are suitable welding methods.

The components inside the elongated housing 7 of the receiver
module 6 and especially the receivers 15a, 15a are sensitive to dirt and
in particular sar wax and therefore the receiver module 6 is typically

15 provided with an ear wax guard or a similar arrangement in connection
with the output port of the housing, preferably In connection with the
spout 8 of the housing 7 to prevent dirt from penetrating into the hous-
ing 7. The ear wax guard is not visible in Figs. 1-4, but will be described
further below in conjunction with a second, currently preferred, em-

20 bodiment of the invention,

This second embodiment of the invention is shown in Figs. 5-7,
where corresponding elements have the same reference numerals, but
are as all reference numerals relating to the second embodiment pro-
vided with primes for distinction.

25 Fig. 5 shows a sleeve member 1’ comprising a body 2’ and a tu-
bular spout 3", Like in the tubular spout 3 of Fig. 1, the wall thickness of
the tubular spout 3’ varies so that the diameter at the line 3a’is larger
and generally also bi-conic. Though the terms diameter and bi-conic are
used, it should, however, be noted that the cross section need not nec-

30 essarily be circular, but could be oval or elliptical, to better fit into the
ear canal of the user.

As can also be seen from Fig 5, the tubular spout 3' comprises a
curved section constituting a flexibie joint 3b’. As best seen in the cross-
sectional view of Fig. 6 the flexible joint 3b' turns the output port to-



module lies in the concha, and the height of the assembly protruding out 20 of the concha is kept to a

minimum. an exploded view of the receiver module 6. An u lower part
7b comprlse?he e%ngged housing 7. The upper part 7a has an opening %(?s%gone(?%ﬁdﬁe

symmetry plane illustrated by the line 9 for receiving the plug 11 of the electrical input wire 25 10. In
the embodiment shown, the receiver module 6 comprises two receivers 15a, 15b, a socket element 16
for receiving the plug 11, a fastening spring 17 for fixing the plug 11 to the socket element 16 and a
damping member 18 comprising a second body 22 aad a third spout 19 adapted to fit into to the
second spout 8 of the lower part 7b of the eion- 30 gated housing 7. The damping member 18 is

adapted to enclos¥ 6 arfireFEiod reciddrerishiresh RS R 2By Torming a ‘15,’6’ '2ShAuit (not
shown) from the otiipiteaf thevwaerivaes dibagify hbesttampingbadydiBaguidediiirecsoisnd output

from the receiverseiohatal 14t HieAPahl $ QL ifle JoMeRALARand UHIRIERNE BRshIdamPng

purpose against v rations a S propag atlégln the housing. The damping body 18 is

preferably made o??ﬁ’o%fe?h@rié‘%ﬁéﬁawﬁtﬁ §F?rﬁl%up€ Eﬁllﬂl&fﬁﬁﬁ?ﬁ%@ﬁﬁﬁ?%%&'ma Jliidance and
damping. As shovwgeiteffign othiedawercpart 26 efiberplangated fptisengrig ke didivessgceireer module 6

has an edge 24 adgpied (9/La AceresPANdHGIERSRR (oA oML B RPRE RIST 2. The two

parts 7a, 7b can be glued or welded together, or the edgﬁe1 24 or the recess can be designed so as to
provide a snap intétfERIEARA ERf G% @Pb&?ﬂ”‘?la KR thESBRRISRI 76, I AYRR2T t possible to

click the two partsdowl4r gethesgrand provides for easy disassembly. Laser welding or ultrasonic

welding are stitable welding methagsne v.cHE SamROBERISnside e slongeigd fiauging 7 of the

receiver module 6 and especially the receivers 15a, 15a are sensitive to dirt and in parficular ear wax

and thereforelfhe Fecgh?e??ﬁﬁﬂtﬁ@%"% peaRy 15 '6r8(ﬁ3%r@19v}‘tﬁ‘%ﬁﬁj“éa‘?%£f Q0588 H'Similar
arrangement in cosareetiortwithi tHeheutpattepiait ssfchie heubingoprefead v éormettiablwith the spout

8 of the housing 7,19 prevent dirt fiam-nenetrating infothe beusing 7,wEBe GARWAX gkiaEs is not visible

in Figs. 1-4, but will be described further below in conjunction with a second, currently preferred, em-
20 bodiment of the@feRYH. "ealise T QIBShAENHEM FRHFoP S &R cFor KOSV Figs. 5-7,
where correspondimgzelpanents! i dkatsame. Etatnce thisneralsdb otemesas @l reference numerals

relating to theysecond ehodiaeaProYled Ml P an iinclionoASEiss: shgusia sleeve

member 1' comprising a body 2' and a tu- bular spout 3'. Like'inthe tubular spout 3 of Fig. 1, the wall

thickness of the tuB{RarSp oS AridR 4B AP PIHES MGt at e e S IR ahd E;Denerally also
bi-conic. Though th6,tenefediainet®r andHx-comedr& wed)dt shoultichdwkhagr pbesnetedfthat the cross

section need not nec: 30 essagly heiuIRR Mt GoHE he.avRl Risllinticahdonsiins fbinto the ear

canal of the user.
3b' is in no way comparable o the sound guiding tube mentioned in the

20 second paragraph of the present disclosure.

Preferably a selection of sleeves with different sizes are offered
to accommodate users with different shapes and sizes of ears. For chil-
dren it is estimated that a general population will be well accommodated
by offering a selection with oval spouts Ih the sizes 6.5 by 3.7 mm, 7.0

25 by 4.55 mm, 7.5 by 5.5 mm, 8.0 by 5.8 mm, and 8.5 by 6.2 mm, The
longer axis in the oval spouts should extend perpendicular to the axes A
and B shown in figure 6. The soft spout permits some twisting as may be
appropriate to accommodate particular users. Hereby adaptation to a
larger ear canal as may be required.as a child grows can be accommo-

30 dated by exchanging the sleeve part.

Like the body 2 of the sleeve member 1 of Fig. 1, the body 2’
has three openings, as best seen in fig. 6, The purposes of the three
openings, however, differ a little between the embodiments. The first
opening 4f is for the insertion of the receiver module &'. The receiver



As can also be seen from Fig 5, the tubular spout 3' comprises a curved section constituting a flexible

joint 3b". Ag be In the cross-sectional view of Fig. 6 the flexible joint,3b! WS put port to-~
11 wards a?v irec ?cf)ang%?é differing from the first direction A-A, which is the%iér%/c]}tlon I%Bﬁ%%ﬁ the

elongated housing of the receiver module 6' is elongated, cf. fig 7. The flexible joint 3b' efficiently
allows the bi-conic part of the tubular spout 3' to be pointed in different directions when in- 5 serted in
to the ear canal of a user, i.e. altering the angle between the second direction B-B and the first
direction A-A, thus adapting itself to the specific angié of the ear canal, which depends on the

individual anatomy of the user. The size of the bi-conic.part is somewhat larger than-that of Fig. 10 1.
The entire slave rﬁ’é?ﬂBl&r‘Esﬁi{ bsrg“é‘%“é’ﬂly'rﬁé%e7o&f‘8f‘8ﬁe% aen%eﬁ%] s%?n%rréﬁa eeﬁgtl?ﬁ[hg_}) Material should
be biocompatible savdisl refeiabBEaisdkistiesofaiticond Matell, suen Beslieensaubber, but the

skilled person willjgalige et piaahRatsalmgoridberisesl eranflupieniirenpartathermoplastic
elastomer. Elastic in this context means that the,ma- 15 terial has hore A hardn f less than 90,
and soft elastic m?ﬁ@i&iﬁl HRYS %%ﬁ%r%Pﬁ%”é? nerzpéjg 5 58 ?ﬁte'l%%&%ehs iRt l\éelﬁtne??)v%;f %f 15 to 40,

preferably 25.9n thisarespeechhonkhbg istided thrairsecder @biReze InbictfaiBRtPthe length of the
flexible joint 3b', thegdlexihle iotnt 3Bk newRKCORRaIRRIeHe thasoundvguising kitbedsnentioned in
the 20 second par h of the present disclgsure. , Preferably lection of es with
different sizes are%?@%&“fb%%‘gghu%S%I%?f%stu%g@ewr}ﬁﬁ%i ér’g‘n E%%%@%%Si%eg o@ée?gé. For children
it is estimated thatiegergrargopdiigdn iatlbeandirdesomathbiiatedty sfeYmggserclion with oval

spouts in the sizes,5 B 3rAdred 828y 4S5 BNEN By &bimgnih8. By sBarinaand 8.5 by 6.2
mm. The Ion%r axis in thﬁ oval spouts shoul\c}.gx&end perpendicular to the axes A and B shown in
figure 6. The soft %[cﬁ')‘u‘ci"ifaaerer}’fﬂ’%gsorr(:ﬁ'g1 tV‘VsIS?IrI’?g '5S may be appropriate to accommodate particular users.
Hereby adaptation to a larjeressiesanabaisiauar bes rexfiared. Bicasesiki Br AR %A Hé &8ommo- 30

dated by exchangingiiherlegvs-eied. Thikerea ety arafibersiee spamentsenizofithig. 1, the body
2' has three openings, as best seen in fig. 6., The purpgses of the. t ings er, differ a

_ little between the g& 88iemmenr$tsa. Teﬁi?eefi?g %%%r%ﬂa F%E%gr ﬁ1ned i%i%r%%?p%etgglﬁ cgg\}gﬁlﬁédule 6'. The
receiver 12 modutalitseleiseshodwnering 25altdlwmehengeshrissdrertbienpi e TRESEE¥ond opening
25' is for the insertigsyoktheriushibl of theelaaticalinpms wirgitQdihbe dhisdtpening 260is the one
from which the spoyt 3' extends. Having a first opening 4' for insertio the receiver module 5 &'
and a second ope%#harZ%p?gﬂﬂ% ifiSertion cc’ﬁ?ﬂierp Ig]!g gLof c');?sfﬁﬁg%fl'eé?igalg\s\ﬁée Il?L% Fiﬁnpr(”)ves security,
because the plug 3ackah Rhvetorie Wit dim Thiish dRerdBeldt e Rimem A B oMPeEtdN@r module 6'
before the receivesspadidebtilsedcanbemiurved prntbeesitaya memhesrtadiihts taa improved

security against children 13king, the, Rarts aRA"ANG1R6- 8, SWALoWAG DEN Js-BraY et
20 hinders withdrawal of the receiver module & through the first opening,
as the conductor 10 would have to be drawn through the second opening

25', As can best be seen from Fig. 8 the conductor 10 has a bend ciose

to the plug 11’, which in combination with the elongate shape of the re-
ceiver module 6’ renders this impossibie or at least very difficuit, More-

25 over even if someone, .g. a child, succeeds in withdrawing the receiver
module 6’ the through the first opening 4’ sleeve member will still not be
separated from the remainder of the hearing aid, as it would be caught

on the conductor 10 between the receiver module 6’ and the hearing aid
housing 20, cf. Fig 8. As already mentioned, the third opening 26" is s0

30 small that the receiver module 6’ cannot be withdrawn that way, in fact
it is so small that not even the earwax guard 27’ can be withdrawn re-
moved that way. Thus, eaven though the sleeve member 1’ is made of

soft elastic material a good security against separation of the parts is

provided.



Moreover in particular as regards the security aspect this embodiment is preferred. The dimensions of
the three ' iz, the first opening 4', the second opening 25' and the_third. i f which only
the secon?j&c]?gé&@]?ﬁfé}‘i%ﬁls large enough for insertion of the receiver 15 mggﬁt%&%g@%%@%@r inserting it
in the longitudinal direction. The two other openings, i.e. the opening 4' for insertion of a plug 11 into
the socket 21', cf. Fig. 7 and the third opening 26', are smaller, not allowing passage of the receiver
module 6'. When the plug 11' is inserted into the socket 21' and locked with the spring 17' it is
effectively secured and 20 hinders withdrawal of the ¥&ceiver module 6' through the first opening, as
the conductor 10 would have to be drawn through the second opening 25'. As can best be seen from
Fig. 8 the conductor 10 had% FEh8CRREN T B TIPS MRS EbMBhatiGR difh $HE%Iongate shape
of the receiver moihgetbérerplecethigempassthie araMeastyénediffiait MorespBaiveheven if
someone, e.g. a child, serredadpthdraping theresrivermpdyle Subedlyaughstheirst opening 4°

sleeve member will still not be separated from the remainder of the hearing aid, as it would be caught

on the conductor TEDRGRLR RS /atRiRePRRSHGR: & tridtie iR dRRY Ha MARify 205 #5Fig 8. As
already mentiohedsaimd igvirdnofieningRBidésd Soeshinail that ticereedivgeindduweshgariet be

withdrawn that Wa}éidﬂé@@dt %@@n@{bgw%%q.gggr}atlﬁ%ﬁ@%@( guard L7 can tb%witﬁgrrawn removed

that way. Thus, even though the sleeve member 1' is made of soft elastic material a good security
e

against separation 8 e PARS BRo AR AoV PaTts K& cdR-hENB AT o CompARéin Hetween Figs. 4
and 7, showing thevepitodiedfeicths vithe pectiiiy mwiths ese@ @nochém bespdctivellhwhevidteiver

modules 6 and &' diffesiphattheipceiver module s asrembiad ithe.latprabaisegtion whereas the
receiver module 6' js as- 5 sembled in the I(Qr#?ltudmal direction A-A of an elongated housing. The

elongated hotSing ¥t R8N BHEEL & RS BArPY 455H0 FFEXICR A1E 78 [ PAtHYT BHEYBSBeTand lower
parts 7a, 7b. This gi#fetentesisimronenédiffetenoeial fbethedmervpeitilpiityoftibskEavadnembers 1,

1'. Thus with the slggyg Bembeidl. A IRealghmatdeResemRlad s RoMHING A rection could
just as well be use ,af%d vice versa for the s ee\ée m%{]b% . Theélmgortgnt differe E{e in the
interoperability is that B XeEliRY S PotrE S xtardsondhe’ ﬁ]%i?d’b‘i'ﬁ IFR ARTTRAER The third
opening 26' of the Bleevesivembeial,, #hbbugh which sound is to be emitted from the receivers 15a’,

15b'. 15The segond spout ghextendisrgn.a ortRaltd & ahtherrlanpaater hepsigeRRd is provided
with an earwax guar?ﬁZ?' as also descri eda@gt not shown) for the first ﬁ:% (pdimeg%'g:.t For acoustic

sealing, a sealing &R grrb%lfﬁ'ﬁﬁfg HerbEr f*:sdp%tidga HEWEENTHE" r RAIPST & Front part 7a'
of the elongated heushag 4hdithetcarmbimetbobineuiirz0 @8 ifdhearcdivercdBatiandalibb;. A socket

element 16" is locaigdipgtwiee e resriyerseiisealg 1obra0d daeineianahefifheeanpart 7o' of the

elongated housing. The plug 11 is secured using a fastening.sprin ' for fixing it to the socket
Clement 16 wherdhABR P BE elb L AP ode A H D AT o FHE AR, AHEA Rousing. For
securing 25 tR€ frott afidhhe esaivaoudihy pads 177D, 7h' togethetethenedbhsusingtparedb' has
recesses 28"in Whﬂ@J&éﬁ‘@ﬁ@Fé&&/&@é¢WéﬂE%§@%M QM@%@PVU&% BPE}Q@%’&‘%WW&' may
engage in a snapTlg %ock. ; é: . 8_sh0\g(§ a I?earln aid BTE houswgfzo connected to a receiver
module 6'. The B %gfﬁaqg T a&gqga”?gr‘ ﬁ18 5%% eﬁ%@%é’%ﬁ'@ aragﬁed‘i['ﬂéag*gg microphone,
processor and batfefy fere fixéwillt de dbieleinciethelseskilldd in wheartnFereere dbiveomdtale is not
visible in fig. 8 becgwisadlis conered bydhehedib? pfipsierwe sambsisingvirich s parkof a receiver

mbl i h n f invention | m r1'is hel retainin
assembly accprding (6,156 SePHRLAech SLANG 'RYRI'ID, TP BSSYRMERlELY RSPy a retaining

r

part 7b" has recesses 28’ in which snap acting catch members 24" pro-
vided on the front housing part 7a’ may engage in a snap interiock.

Fig. 8 shows a hearing aid BTE housing 20 connected to a re-

ceiver module 6. The BTE housing is adapted for being placed behind

30 the ear and it houses microphone, processor and batiery etc. as will be

evident to those skilled in the art. The receiver module is not visibie in

fig. 8 because it is covered by the body 2’ of a sleeve member 1’, which

is part of a receiver assembly according to the second aspect of the in-

vention. The sleeve member 1’ is held by a retaining module 29 for



keeping the hearing aid in place in the ear by engaging the concha. The retaining module 29 may be a

separate Rag {itigR.L9sthe body 2' by threading the body through a resilieptlpgr afthgggiaining
module. In other embodiments the retainer module may be more permanently af- 5 fixed, e.g. by

gluing or welding, or it may be cast integrally with at least an outer part of the body 2. The
retaining module 29 as such does not form part of the present invention and will not be described any
further. However, since the shape of the retaining module 29 is adapted to engage the concha, the 10
skilled person will notice that even with the present %‘ll‘nbodiment, where the receiver module comprises

two receivers, the‘r(g é?'hﬁg I hp‘l__egé% %f] éofqo@ p| ir{:) é%ec &?ﬁ%ﬂ 2 eaé}dngw Hﬁgﬁ@é@?%%g@hgqsﬁgtageous the

present invention is. Th hearlngf@cl es the receiver mo with an input signal via the
electrical input wifE B BIMRELECRE: BIBYhERt A GG PRIBIETSFIGN &R RAf¥hdh@%eceivers 15a,
15b' are connecteghreEamgeceiviessyl Satodob’ £onyiidrthéoeleetiitad ingai sigmahtalale.aboustic sound

outpur, which Y el ARAM $heflia lee K MAThslyl bb téred iiRdRergRyr ganal from the

output 23" of the receivers 15a, 15b. Each receiver 15a, 15b Covers a specific range of the acoustic
output 20 freqiien®ya8ascBsvhoieBass HellRhcRis LIF rEBISaFE JUSERY, WIILAGRfOves the overall
output operating feeqhereysangfetios thedherring aid and provides the hearing impaired user with

amplified high fidelity SO”%#&%@J’?% rﬁ%ﬁ%%%@%ﬁ%gdbéé‘%@feﬁﬁ%@q g?%wgrgon- 25 struction

of the sleeve contributes to the security thereof, because if the retaining module is pulled of the body 2'

of the sleeve menfiBBY DY ARbW bR REHESSHBRE AWiIlBE G Gresi e Bodyand the
widest part of the st 3f ahéhextiniSa et i e dannathedseparaiedefiom tihadwaritichearing aid.

On the otherhand, fthe Jeaipingmadie. 3045 pulera the hady2: ofibessiseve megpber 1in a

direction towards the cor?rgl%or, it %?I be caught between the hearing aid housing 20 and the body,
and thus cannot BESEReR AR IS B BRRSTSRSHRHFRFEIETs SPRERIR EREAHEDRY Gld ABEbe regarded
as limited to the emhbdinrenisashowintans dedisibedimtve athouezigebsevidmalpresdifications and 15

combinations Mmay, o CAHEc AUt NAUARIY ARPAHAANRILS S cone A RRoRBREBAGHRINS. 16
mounting (RITE) ty 5 elongate o .
nput signal via the electrical input wire 10 and the socket element 167
15 (not visible in Fig. 8) to which the receivers 15a’, 15b" are connectaed.
The receivers 15a’, 15b’ convert the electrical input signal to an acoustic
sound output, which by means of tha spout 3’ of the sleeve member 17 is
guided into the ear canal from the'output 23’ of the receivers 15a, 15b.
Fach receiver 15a, 15b covers a specific range of the acoustic output
20 frequency band such as bass frequencies and treble frequencies, which
improves the overall output operating frequency range of the hearing aid
and provides the hearing impaired user with amplified high fidelity
sound.
As to the retaining module 29 it should be noted that the con-
25  struction of the sleeve contributes to the security thereof, because if the
retaining module is pulled of the body 2’ of the sleeve member 1 in & di-
rection towards the spout, it will be caught between the bodyand the
widest part of the spout 3’ at the iine 3a’, and thus cannot be separated
from the overall hearing aid. On the other hand, if the retaining module
30 is pulled of the body 2’ of the sleeve member 1 in a direction towards
the conductor, it will be caught between the hearing aid housing 20 and
the body, and thus cannot be separated from the overall hearing aid.
The invention should not be regarded as limited to the embodi-
ments shown and described in the above, but several modifications and



PATENT CLAIMS . A sleeve member made of an elastic material adapted for a receiver module of a
hearing aig, 8f 18 ,se6giyer-in-the-ear e in the concha of an ear, said receiygqRRAe GRRRIISING an
housing having an extension in a first direction and adapted for receiv ng an electrical input signal, a
sound output port and at least one receiler for converting said input signal to an acoustic output signal,
s id sleeve member comprising a body adapted to at least 10 partly en lose said receiver module when
inserted therein, and a spout for extending said sound output port of the elongated housing Into the
ear, wherlin ttle spout extends said output pottstowards a second direction differing from said
first direction, when said receiver module is inserted 15 in said sleeve member. 2 A sleeve
member accordin§t&eiBfHONsiFRY IR St asheut kiawaptaerertiitdramdde saearmbbigs. 3A
sleeve member agepshdgdeigiatd 1-2, wherein said sleeve member i replaceable. 204 A sleeve
member according to any of the previous claims, wherein sc.id sleeve member comprises a silicone
material. 5. A sleeve member according to claim 4, wherein said elastic material Pas a Shore A
hardness in the interval between 15 and 40, preferably approximately 25. 256. A receiver assembly
adapted for mounting a receiver module of a heari g aid of the receiver-In-the-ear (RITE) type in the
concha of an ear, sail receiver assembly comprising a receiver module adapted for receiving an
electrical input signal and co prising at least one receiver for converting said input signal 30 to an
acoidtic output signal, said receiver module further comprising an elongated kousing having an
elongation in a first direction and a sound output poril, and a leeve member made of an elastic
material comprising a body adapted to4 at least partly enclose said receiver module when inserted
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R:a%3 K5Q@B/000 357 - 30-07-201Q- A Hiskgify nd a spout for extendingspigicciong Hutigtnort
of the-elongate “aid spout extends saiekeutput port towards a

héeisingsinta the ear, wherein
second direction differing from said first direction, when said recgiypxmedss (DS ed § h-odidxae
member. A receiver assembly according to claim 6, wherein said spout is adaptS to fit into the

ear canal.

comprises a silicone material.
m terial has a Shore A hardness in t@e }*nt
A receiver assembly according to any of ¢

El. A receiver assembly according to claim 6 or 7, wherein said sleeve m mber is
replaceable, 10. A receiver assembly according to any of claims 6 to 8, wherein aid sleeve member
0. A receiver agsembly according to claim 9, wherein said elastic

fr\éal e%ween &5 andM4O prefe ably approximately 25. 151.
aims 6 to 16, WHerbin aF"d receiver module comprises a

socket for receiving an electticdl HES e THRRPHN I 35098 SR gRlesthBESHg g eted fametry plane in

which sat socket is 'disp

i0

i5

20

25

30

nal and co

a receiver medule of a hearing aid of the receiver-in-the-ear

(RITE) type in the concha of an ear, said receiver module comprising an

elohgate

housing having an extension in a first direction and adapted

for receiving an elecirical input signal, a sound sutput port and at least

one receijrer for converting sald input signal to an acoustic output sig-

nal,

sgid sleeve member comprising a body adapted to at least

partly endlose said receiver module when inseried therein, and a spout

for extending said sound output port of the elongated housing into the

“ear, wheregin

the spout extends sald output port towards & second direction

differing ffom sald first direction, when said receiver module Is inserted

in said sleeve member,

24
adapted tg
3
metmiber ig
4.
wherain sa
R
material
preferabiy
6.
of & hearin
an ear, sail
a

te an acou

elongated

output port

A sleeve member according to claim 1, wherein said spout Is
fit intc an ear canal meatus. A

A slesve member according to claim i-2, whereln said sleave
replaceabie,

A sleeve member according to any of the previous claims,
id sleeve member comprises a silicone material,

A sleeve member according to claim 4, wherein said elestic

as 2 Shore A hardness in the interval between 15 and 40,

approximately 25,
A receiver assembly adapted for mounting a receiver module
g aid of the receiver-in-the-sar (RITE) type in the concha of

d receiver assembly comprising

receiver module adapted for receiving an electrical input sig-
mprising at ieast one receiver for converting s2id input signal
ctic cutput signal, said recelver module further comprising an
tousing having an elongation in a first direction and a sound
, and

a gleeve member made of an elastic material compriging 2 body

adapted to at least partly enclose said receiver module when inserted
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112. A heanng a|d or the receiver-in-the-ear (RITE) type corn- 20 prising-receiver module to be

LRtREsin a- cha of an ear and adap@_q\ﬁgrﬁm}/mg an electrical input g W-'-.Hbﬁ%@@?@%eﬁf:?
mod@t}e eomj@ ' Sllﬁ’l a;t laassne receiver for converting said input signal to aseg&ceustic utput signal, and

said receiver module furthe§omprsng an 25 elongated housiag haxingaRr aleroatoninafitst-2010

direction, d a sleeve member made of an elastic material and comprising a bod adapted to at least
partly enclose said receiver module when inserted herein, and a spout for extending said sound output
port of the elonghted housing into the ear, wherein 30lid spout extends said output port towards a
second direction differing fram said first direction, r}en said receiver module is inserted in said sl eve
member. . A hearing aid according to claim 12, Whereln said spout is tubular a4td adapted to fit into
the ear canal. alraliafie®6k0 rﬂﬂ&&ﬂn’ixSﬁ:QthS@d%%mdjmagzal@uifhmpagehk%bﬁwlENDED
SHEE1-2010 13:58: 9343 gg BtdheeEROW R 30,2010 13:59:15. Page 13 0of 23 C./al 18

I4. A hearing aid according Slm}%x?&{ld% gg;ae(;ggg&@gélg%gd@ﬂ%gd@ ERlaggable. 5 A

hearing aid accordln any of the previous claims 1 wherein aid sleeye. member, comprises a
Slllcong materlal er%ag rom *Fs)a:d first direction, when sai fec&ver module |£nnsepc P

|n said sleeve member.

A recelver assembly according to claim 6, wherein said spout
is adapte to fit into the ear canal.

. A receiver assembly according to clalm 6 or 7, wherein said

sleave member is replaceable,

10 A receiver assembly according to any of claims & to 8,

whereln said sleave mamber comprises a silicone materizl.

0. A receiver assembly according to ciasim 9, wherein said
elastic material has a Shore A hardness in the interval between 15 and
40, prefefably approximately 25.

15 11. A receiver assembly according to any of claims 6 to 10,
wherein szid receiver module comprises a socket for receiving an slec-
trical inpyt signai, and said elongated housing has a symmetry plane in
which said socket s disposed.

12, A hearing aid of the receiver-i n-tha-ear (RITE} type com~

20 prising

g receiver module to be mounted in the concha of an ear and
adapted for receiving an electrical input signal, said receiver module
comprising at least one recelver for converting said input signal to an
acoustic gutput signal, and said receiver module further comprising an

25 elomgated housing having an elongation in & first diraction, '

d a sleeve member made of an elastic materiat and compris-
ing a body adapted to at least parily enclose said receiver module when
inserted therein, and a spout for extending said sound output port of
the elcngiated housing into the ear, wherein

30 id spout extends said ocutput port towards a second direction
differing Arrom said first direction, when said receiver module is inserted
in said sideve member.

13. A hearing aid according to claim 12, wherein said spout is

tubular and adapted to fit into the sar canal.
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14, A hearing ald according to daim 12 or 13, wherein saic
slegve member is replaceable.

£5. A hearing aid according any of the previcus claims 12-14,
wherein gaid sleeve member comptises a_slicone material.
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