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BTE HEARI NG AID W TH CUSTOM ZED SHELL AND EARPLUG HELD

OF THE I NVENTI ON The present invention relates

w@eosnadsiy to hearing aids and to nethods of PCT/DK2004/000899
manuf acturi ng hearing aids.” The invention, nore
specifically relates to Behind-The- Ear (BTE) hearing
ai ds and nethods of preparing them The invention,

' [ el. at tom made BTE

o ek AR e WS AR R
Behi nd-t he-ear (BTE) hearing aids is a subgroup within
the general group of hearing aids worn by the ear.

F]ﬁ&ﬁ?@&f’gﬂﬁi ed entirely by the ear are normally
i'vided into three classes: Behind-The-Ear (BTE)
Thé easém dgn@nten rdlatesTfenefty t¢ hdbEnghederanddo aicthodani
Compl etely-I1n-the-Canal (Cl O hearing,aids. ABJE )
mapEAFHES APdinesidsn dhe WvERQD: Ff?ﬁ%%ﬁ{fm%‘zl% F‘g%?ﬁ 9 Béhind-The
@‘E LS Iorépasiglherh "BHe thienAgRREEGndOr
Ea"Jb | ng%g@ni%d%%rt [ gt:hp% cgl%%e agd eparti al | ;1 behi nd the
partisgitdy,asilaes teaustqu-nedp B eatiipeidsousi ng provi des a
pl at form and encapsul ation for electronic and acoustic
conponents, such as a battery, a m crophone, and an

BARRRGROURD OFTSRMRVEXAEON t he housing al so contains a

mniature | oudspeaker, in the hearing aid parlance
Behisdrhe-gar (BTE) hemfing eidads asuhgraip/eithinthagensesh awep of hearpg

..tube for con i.ng .t,he receiver t ] .
cidg HAE) Do 6o rpere g HEPersd AL P i ol B Botlfilticed
intP @R Bssst BBhhBErn8aar CBIB) heating abht Di-TheEamYTE Haring eids

a soft standard plug or it may conprise a custonj zed
andriﬂcnrgpleuely-hs@et@e@alﬁ&@) bgyring api*aée% Beating adis ﬂé@(rqaé%eﬁfal
ear,, partially canceal ed. X '
orE STl ol R e AR Kok or 14D lfked
parﬂieh%' v bﬁtg?ﬁtim:fwﬁidtﬁe 14dSs 6utBP8ar@R pim)ha hoesing ng

with a Taceplate and a shell custom zed to fit ig'}x
shep as

ai
provides aipletfosn ead ercapilatiopdoogrotronioand RRESYE QERERFYS,

for arr.angenent | ' . i no
a bay, AL ERBEARD bt P Bl B o GBOG el Bt Cbiting 2
mindfhere dodRp@RbA R the hearing aid parlance usually referred to as a receiver,

that connects to a tube for conveying the receiver output into the ear canal of the user.

The tube ends in an earpiece that couples with the ear canal. The earpiece may
comprise a soft standard plug or it may comprise a customized plug. In use the
housing is placed behind the external ear, partially concealed. In some BTE’s the

housing extends into a hook that serves the purpose of resting the hearing aid housing.

US 6 228 020 shows a hearing aid with a faceplate and a shell customized to fit in the

user’s ear canal.

WO-98/47319 shows a hearing aid for arrangement in a user’s ear canal and including

a shell customized to the usets ear canal, components and a faceplate.
BTE hearing aids offer space for large batteries, larger amplifiers, telecoils, dual

microphones, push buttons and switches to change ‘between various functions etc.

Such features are difficult or impossible to implement in smaller types. BTE hearing

SUBSTITUTE SHEET
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BTE hearing aids offer space for |arge batteries,

| arger anplifiers, telecoils, dual m crophones, push
whaicboas7and switches to chanyje bet ween vari OUBCT/DK2004/000899

functions etc. Such features are difficult or

I npossible to inplement in smaller types. BTE hearing
aigsBIS [pTIUmiE {ISHERTigenisntaif e onigmphiie aitka receiapiyeite amusial g

m crophgne and a receiver wth t spacing tha
sHstiedna e perfisororih ot el B i BRerutntE e
HiSOBhMRY Shifle b Ma§TRIANPTIE hePHFR ASRbE domfofthlel iBEaring.

hearing aids nore confortable in wearing. Thus, man
Thys meangyjusers Jod oo aersss o@refeeB EF hpqmsads rafepr dhaand 1E or

ther th | TE or CC hearing aids. The state of the

Cgégleﬁ@ﬁggri ng aid conprises a standard housing that

is curved to suit the general contour of the cleft
wsen a pinna (left or right) and the skull of a

bet |

T_hg gate oftke 16 B THahqaripg aidromsise’ hefanbrahprsingibakisgyrved to
SIS oo AEbe0g 08l Lol REALURER AR, oo
usdreThic toptpasted th owingmobrkily ¢xtedsiIddRYprEfectlighook that

JNVENTION It is an object., of the invention to provide

incogaaptes # gpung aqadyif i’@d BIPHdehaErp aTqg s OREFE of FPCLF%,%F

beiwebs ﬁmﬁ%ﬁ&@ﬁdﬂ."bj ect of the invention to provide a
Rg aid tha

earl t is sinple in manufacture. It is a
further object of the invention to provide a hearing

| ured without requiring capital
Sﬁ#&@:@ﬁé’%ﬁﬁfgﬁ%@ﬁ@%@is a still further object to

T3 8N bBRcPofBInvEaicH @ phbiifle £3681 fof Aheditth £8P0 it RRIfBrtable
retention on the user. The invention, in a first

imgypect provides a hearing aid as defined in claiml.
Wthin the context of this disclosure the expression a
custom shell signifies a shell that includes structure

Itib atfufias obpenoftia pivedtiédtoqstovife h hedidd aid that is simple in

manufacture.

It is a further object of the invention to provide a hearing aid that can be manufactured

without requiring capital intensive equipment.

It is a still further object to provide a hearing aid with excellent and comfortable

retention on the user.
The invention, in a first aspect provides a hearing aid as defined in claim 1.

Within the context of this disclosure the expression a custom shell signifies a shell

that includes structure that has been adapted to an individual.

As far as known to the inventor, within the context of BTE hearing aids,
customization has only been extended to the preparation of the earpiece, never to the

housing.



10

15

20

25

30

As far as known to the inventor, within the context of
BTE hearing aids, custom zation has only been extended

WO 000bl0665p0 epar ati on of the e&rpiece, never to POEDK2004/000899
housi ng. This hearing aid shell includes a part that is
custom zed to fit the contour of the cleft between a

This hemingraid shed isklutles opartihal indiistpairst to fihthe qoatour of the cleft

normal |,y rest agai,nst corre i. N ar of .t h .
Ve PRSP RYD B o TUBR0 e GRET Boyety g8t agains
cothRSSHaRlg patts fof khePd1 St CRRI RN ELY Pra@idefRirla shele ki &SsuPerior in fit

second part that generally conpletes the shell bu

ardremmfoss. Tt shal decdedasial speendapsridbatigsneraly complefasdhe shell but
tact with t left of th
R e MR RO fsPy 05 i L SRS

in separate stages and j oi ned together by conventi onal

means. According to enbodi nents, the shell may )
Theotvysr pasts eay heunprifactyred infggially onpy peay-he Bpehiciged &
seggra?ecs%llj%% hifd fo%e%% %}H&Ibf%%vgﬁioﬁgf%g%%.d by a tube to

n earg% ug neerted 1nthe users ear canal, or it may

be an electric lead or a connector for an electric

output, that is fed to a receiver arraggg&@sp ced fgom

Agqpsding (e prrpodimegts, the shell By GPBRESC ameptet- et Jqay be an
I I ' I ¥

o IeTOP B afBRE uphit AR bk coh NFeBYY ki 5 AIcBR IR ihsbrted

intthe ugpay ¢ar chndlher ismel lbe ian ekenttiedeadooreesnnedear fos an tleetric

usergﬁay&“?s conpr om si ng,t he i#ﬁ. ﬁcgording to an .

OWURYo EhisAPd 1O HEECENE] FTARGHY BRACRSHBINBY NPT - 8n BbK! CARIGec:

atd@odra8knd ¥ rsaGs espdat e the outlet. The hook may be
partially custom zed to the user or it may be a

standard shape, suitably arranged on the housing.

Accor.di to an enbodi nent, t hel | conpri,ses
PRSP P AR P E At ot Shelbr KERURE I Bhed away
fromRe pAr26f e kh@BitenhiBi fo REOCIAHRSHS uSaHPav6ias cdrhprogfisihfthe

hearing aid for a user who w shes to wear spectacles

finnd hearing aids at the same time. According to an
enbodi ment, the shell may include a faceplate. The
faceplate may be a standard plate with various

ACESTRREBEH his emPOGisidat, he sHelltnlay it exliicrdled @b @ lbokfantihiee hook

may accommodate the outlet. The hook may be partially customized to the user or it

may be a standard shape, suitably arranged on the housing.

According to an embodiment, the shell comprises a third part, that is adapted to fit a
part of an arm of a spectacle frame. This provides a superior fit of the hearing aid for a

user who wishes to wear spectacles and hearing aids at the same time.

According to an embodiment, the shell may include a faceplate. The faceplate may be
a standard plate with various components, possibly cut to match a contour of the
custom shell, in order that the shell and the faceplate together will produce a coherent
appearance. The faceplate may preferably be arranged in that part of the shell that is

not adapted to contact the user directly.

The invention, in a second aspect, provides a hearing aid as defined in claim 13.



10

15

20

25

30

custom shell, in order that the shell and the
faceplate together will produce a coherent appearance.
wdb@cheesepl at e may preferabl4 be arranged in tpeat/DEas/000899
of the shell that is not adapted to contact the user
directly. The invention, in a second aspect, provides
a hearing aid as defined in claim13. This provides a
hear i aid with a.very confprtabl it.. The e
ThgepvisRa b 4k fihry SO BRPRE The sneli Emr o er B to
a ATERINRLA) Rt SANPEMEDLScABmEE&1€68:80or s &R el by dheal
user, thereby | ess conspicuous. e invention, In a
indimiduel wep durebypesswdonepicepusust om BTE hearing aid as
defined in claim16. According to an enbodi nent, the
tube, or at least a part of it, is sem-rigid or
THe88VdntiBAlinlafthied depect, Eﬁividd@% dusdos BBE helisiy sieny defidee in
pur pose of resting the hearing aid on the external ear
claf kthe user. The earpiece is adapted, e.g. through
resilience or custom zation to the users ear, to rest
in the neatus of the ear canal. According to an
A&FRAAY fEit embdiembgtathie ngbea blatdeasp b ipae ©f &nisgammi-pkidgorfresilient
contacting the nmeatus of the users ear

|, a
in eFder thet thetebemay plsp serae theRpraessiaf4esting tf-feﬁlgq%agg g\‘d e

Gl ikt W1 e 'aga bifieR& orP! UY
oEn lt%ﬁlé&?g%?séeé't e %ﬁ%%%glggg%étﬁ%gg)?ﬂg ilt;(at uFe hogvi ng
cuslatisationrto #ajusstsiear) t¢ est sphe imegtub ef teeamnar cdral.pl ug and

the contact elenent. This type of plug provides a
confortable, partial support for the earpiece and is

A%@h%g) derAbd RfbntS %%%%ﬂhicﬁh@ﬁswantdﬁﬁpﬁl%&bf Shtathidlg the

t owar the users ear canal. The support Is
meaupdiahenteesiedryandlea cotach clemehefasmestingtagainstragdpside of the

agai nst another part .of the ear. T fixture rm
R e T D T A
th€ FRARE hadfsme AT P XAjRGE the spdaipt BebPednthe PREand ghedddhtact
to different sizes of ears, or to different

elpmerfieTlin typs of phgrpipvigepr eersfpsiable, partal wapers fordhe earpiece and
_faciljty,.permt t onj i ]

st BT Db SORRE D DRI 18 Scna
TheW(PPbrt @Jborﬂlﬂlerﬂeﬁt@dlb{r] theaopeet clepenty ivtlith rastegaivesd andther part

1pr eparing a Behi nd-The-Ear hearing aid for an
ofi thelpari Hhexfixtage pramits adjupting thgspacpsg between the plug and the contact

element and thereby permits adapting the hearing aid to different sizes of ears, or to

different preferences regarding pretension. The adjustment facility permits

customizing the ear plug in order that it may accommodate a wide variety of users.

The invention, in a fourth aspect, provides a method of preparing a Behind-The-Ear

hearing aid for an individual as defined in claim 26.

This provides an effective and accurate method for preparing a hearing aid that excels

in fit and user comfort.

The invention, in a fifth aspect, provides a method as defined in claim 28.

Further embodiments will appaer from the dependent claims.
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This provides an effective and accurate nmethod for
preparing a hearing aid that excels in fit and user

W@ 0tbm64570 The invention, in &fifth aspect, prPET/D&E200/000899

nmet hod as defined in claim28. Further enbodi ments
wi || appaer fromthe dependent clains. Further objects,
enbodi nents and advantages wi || appear fromthe

U e RORR 5P en 5 SERETh e e

speeifeaglefai | with reference to the acconpanying
drawi ngs, where Fig. 1 illustrates a first step in
preparation of a shell; Fig. 2 illustrates a hearing

repa _ lustrates a hearing
R R O T G "o i d wiih e

housi ng arranged in a nmedi um position behind the ear;

. 4 |IIustrates a hearing aid with a housin
Ta? F’é’ﬁ@'é%}l FHI BOH PG ReEEPY om0tV ith &olggpce tp.tg 5

Aaid with a hook; Fig. 6 shows a
shg}%n?ogﬁga\@ﬁg hearl ng aid and a facepl ate; Fig. 7
shows a shell joined with a faceplate; Fig. 8 shows a
BT r id wherein the fac ate is integrated in
Fland 10301 ey S iR renatiBoiibont. w th & ahel
Fi@@@ﬂﬁ@ﬁa?e@ a\’ldehﬁn%ﬁlﬁ &1@?@%@?@ AR Il BWHEHRARAR the

entrance; Fig shows a sh before the electronic
egonponent s havi ng been nounted; Fig. 11 shows a

S A LB S REhER Y i AR e eyt By ghind
tHeeasi ng ai d system arranged adj acent a pair of

spectacles; . - .
Fig. 4 illustrates a hearing aid with a housing arranged in a high position behind the

ear;
Fig. 5 shows a BTE hearing aid with a hook;

Fig. 6 shows a shell for a BTE hearing aid and a faceplate;

Fig. 7 shows a shell joined with a faceplate;

Fig. 8 shows a BTE hearing aid wherein the faceplate is integrated in the shell;
Fig. 9 shows an embodiment with a shell integrated with the faceplate and with a
microphone entrance;

Fig. 10 shows a shell before the electronic components having been mounted;
Fig. 11 shows a hearing system comprising a hearing aid, a tube, a connecting
element, and an ear plug;

Fig. 12 shows a hearing aid system arranged adjacent a pair of spectacles;

Fig. 13 shows a hearing aid system according to another embodiment, arranged
adjacent a pair of spectacles;

Fig. 14 shows a close-up of a shell with an indentation for spectacles;

Fig. 15 represents a hearing aid according to Figure 12 but placed in the cleft between
the scull and pinna; and

Fig. 16 shows a hearing aid housing in longitudinal section.

DETAILED DESCRIPTION
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Fig. 13 shows a hearing aid systemaccording to

anot her enbodi nent, arranged adj acent a pair of
wap@sesies; Fig. 14 shows a6cl ose-up of a shePCTMKRED4/000899

an indentation for spectacles; Fig. 15 represents a

hearing aid according to Figure 12 but placed in the
Aﬁda@fctfpb@iavagien dfheheltul | and pinna; and Fig. 16 shows a

earing aid housi in_|ongitudinal. section. DETAI .

THSGEH R RPARAE 1 HPLERGH b ping St AoriRup 1 bphind
the k&R d T MRE SR bdge S the s&ltE3] afeiQiiRid 566.gPisAMé BhéTludrated in

cast 1 npression 14 behind the ear i.e. in the cleft
Fipetevie Brurinp ¢hescagting B2s topbrighiieed t@ girain gr deform ppenngrie order that

iLlustrated. in, Figur . Durij t.h ti it
R VbR G Pelr BRSSP FEL R b g and
the Pﬁm‘a%&f&%h@ﬂf Ve Heaﬂ&%1 6id dsBencrmalif lweﬁﬁasﬁ@ct@cﬁesl, Bf impression

cleft behind the ear ile the ear and the pinna are

ofrpaltanfed armaturehef Hepgetaplg feeime aas be masiedn theycagidmpsession 14.
spectacl es, an inpression of part of an armature of a
spectacle frame can be nade in the cast inpression 14.

TH G@sCidgiredsiipriasiatien dutke fesion dausthyaest ppedrtan with the user
directly cast by contact with the user and anot her

angyAnpHiee SPEICE PORanthRt OB 188 TPPRESSI A FRSWRLRSAREDERAR
dige?c&hgﬁct%ﬁﬂhé'ﬂ?f%' rect contact with the user. The

second step 1n e preparation is to trimthe
" inpression to a desired form During this second step
the inpression is waxed and a. silicone conérol

f | S.
THEFEONHED BOHE PEPASIORIT @ THEUAS PRI [ dvetfee gy Biyiing
thisNeE ORI st%ﬂ&th@ riﬁggi;esgien @%eﬁ%ﬁd bisRbond 86t o istile. The

I npression. A y be used to determ ne where the
cdntrpt &ssi isnseshtoutioh the impiessietfurthbeintdrierdo snakp thenfinal eersion

o DRSS TR ATk Ed ot Rk RGBS vt
b%‘m&{r%llné& ToeShird kP F‘? ﬂhﬁ ?ﬁé}ﬁ}aﬁ%ﬁ ity srctiiat Betril fufr&sion

ul travi ol et so that the acrylic hardens to

argdl thb Eduirth step i t6 Filltthe Srapvithen anyliae.dcbrige pleatgplpss andirradiate
surplus.is renoved, and,t r epmai ni hel | i S
o358 e OB 16 R BR300 e
uk-RErdeesd dceflicSinZarphs f Rem&EA e tsd Renadiifls Wiells dut so as to leave
a shell of a suitable size with a view to the desired size of the BTE housing and with a

planar aperture.

In a further step, a faceplate is adhered to an edge of the aperture and any protruding

parts of the faceplate are cut off.

Further steps may be added in the preparation of the shell, such as a step of drilling a

sound outlet.

Examples of the BTE hearing aids with housings that are positioned various places

behind the ear are shown in the Figures 2-5. The size of housing and thus the shell is
selected with a view to the electronics to be mounted inside. If e.g. the hearing aid is
to be used for mild to moderate hearing losses, electronic components corresponding

to those available for Completely-In-the-Canal, CIC, hearing aids can be used.
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pl anar aperture. In a further step, a faceplate is
adhered to an edge of the aperture and any protruding
WQabo6s70 t he faceplate are dut of f. Further SPEDPKR®M/000899
be added in the preparation of the shell, such as a
step of drilling a sound outlet. Exanples of the BTE
hearing aids with housings that are positioned various
ces behind the ear_are.shown
G ToptE SR S gt gL s G g ey be

m%ﬁt@d ﬁlréﬁh%ﬂhé Bafkd?¢ ofbiiRE I QBOEHT thie Py BB beiRAtedDidhe end to a
hearing aid is to be used for mld to

ren@d@‘r\alnlba the athengnd tsszglélsd tféplégh 3 $ng ovdegn Henghell and

correspondi n 0, £ ho e -
e Rer e RS & <2 HhEnting oid ingo pyosgfor hieh
hda$ifd 1066, eIBTE biin dgﬁﬁy ®B ebtirfcted by-anrdldiiih 04, to a receiver
si gnal processor recei ver, my be nounted through

intameeatTdes, éhqre@pm@mg/a highen aoqndﬁéltmﬁwlﬁl@ubwmt sibpgk.
one end to a receiver while the other end is pulled
through a sound outlet in the shell and connected to
InéWFi g%[aﬂpl t}% }}oﬁlsﬂhg I‘imgirin\iah& withfa @ngectinbeldneat Brog aauble D sthe
to be use or hearjn Iosses t he BTE housj.ng. .
tuhﬁ? hgging gffeidead 1% enddhe Pprqt &hg Pijing %fe the userp g, "{Fang 1t
1n'tcpiih§ o iR ek edr Iﬂﬁ{l Elgé/co;ﬂ@ bgg& & RPdifech b B oS@H @Lﬁ)e into the
out put w thout causing In Figure 2-4 t
edmmsal wofj thesuseio he cateds mstltenaambametstto keepethe heuﬂlngnmﬁmd
tube 9, .t t ube 9 haV| i r.st .bend 18 around t
pesiprgrenind e et ndghe earplog D ib aiiea giiBed T Be Rt Sanet
t he concha of the ear and a second bend 19 to direct
an end of the tube into the ear canal of the user. The
FiguieeS simwsesiustoammade B Tidwiagng aidovheseip tlndq’@rwmglspaﬁg)fi the a

s B R B a0 S AFL AR v
th%l&ﬂ@mﬂgﬁg@oﬁﬂ%ﬁamﬂgng aid wherein the forvvard part

of. the "housing is formed as a hook 12 around the top
of the ear and a tube 9 is fitted through the outl et

f th
Gl K Y B A SPGBt e e
shEe2 551 lah agémhrail aad a8 Petlétspenihg@nThafucoplodedd haspeprefagricated

2. The faceplate 3 has a prefabricated
entrance opening 4 for mounting a battery compartment, and the dotted line 5
indicates the final contour of the faceplate 3 when mounted onto the shell 25. The
faceplate 3 may e.g. be mounted by gluing the faceplate 3 and the shell 25 together.
After gluing, the faceplate is trimmed by cutting away the parts protruding beyond the
shell aperture. The electronic components are mounted in the shell through the
entrance opening after trimming, e.g. as described in WO 98/47319. Figure 7 shows
the shell 25 joined with the faceplate 3, a battery door 6 in the faceplate, and the

electronic components, such as a microphone, a receiver 7, a signal processor and a

telecoil 37. The shell 25 is connected to a tube 9 via a connecting element 8.

The shell comprises a first part 23 that matches a surface of the user and a second part
24, distinguished from the first part by demarcation line 36, that completes the shell.
The second part generally includes a faceplate and a transition area connecting the

faceplate to the first part. Thus, the first part is fully costumized to the user, the
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entrance opening 4 for nounting a battery conpartnent,
and the dotted line 5 indicates the final contour of

wo b@chasepl at e 3 when nountefl onto the shel |l 2BCT/DRe004/000899

faceplate 3 may e.g. be nounted by gluing the
faceplate 3 and the shell 25 together. After gl uing,
setdnel fastde phsatmpized ta matehwle Hist pat eliong 2 aelasted hentpus ard the

r ot r udi b n he shell aperture. The el ectronic
fa%@f?é%ﬂ’éﬁ?’gaé%gﬁ%&h?@d in the shell through the
entrance opening after trinmmng, e.g. as described

i NWO 98/ 47319. Figure 7 shows the shell 25 joined with
Inpheltbmetyd emloddment tharaceivgr Wadiced in Aierepeplug8mndcannected

nd the.electronic c ents, C L Cr
o PSS bR RTRARE B2 TG P 28l 8809 orey
allD@hd a BhbSsoand bepuedifae a3). vartir dedgropiunfee hdapting the
el enent 8. The shell CQHBFISGS a first part 23 that
heping Widgona Bighseend QFPyltia by swatinga lasy shethdd pad arranging the

e R e
the@Reesigd. |y i ncludes a faceplate and a transition area

connecting the faceplate to the first part. Thus, the
first part is fully costum zed to the user, thesecond

FiP@El éh%g% U A&t tagd ?ﬁé&?x fnb ?acfe"Pfaﬁetis RRESraRHGR thelbhell 25.

el ect e contour, d&an aceplate may bé a standard
AR Hmpetectionicarongionents atel meurged thdoughre halha theskdlV2Y i s

placed.in the ear plug.20 agnd cqonnected to the other

COBCERY P%Pt@o%@ﬁ%‘g?%e%ilr}g?%gg‘gﬁ tl 25 by a wire 29 in
the tube 9, thereby allowi ng a higher sound out put
(Figure 13). Another design option for adapting the

Figemrd shgwaiadother erabdwiighntsfihslingentism wheseipyhe sheitis Hgegiated

| Il 25 and. [ th i . t .
B bR BRSO TS BRI B gPh A
mb@REPAFiRe kRS TE Al e RREbAIG compBhes 5 sl asuntedihfough an

hearing aid wherein the faceplate is integrated in the

opshizlg in 2% shell2h sowpspondisgite thesmponcenpsnimnget ndlige -
through a hole in the shell 25 corresponding to the
entrance opening in Figure 8. Figure 9 shows anot her

Fig R0 JiBHt aQhell DB befOWEE elbotrvtie ceinpoiidnes &b elduntesl through the
Integrated wth the facepl ate and has a m crophone
ensraneepReainet. flhe wairanremeninE dreoprsinady to gnsopening for a battery

compartment and for other details, e.g. as shown in WO 98/47319. In Figure 11 a
hearing system 30 comprising a hearing aid 17 a tube 9 and a connecting element 8
and an ear plug 20. A receiver may be arranged in the hearing aid 17 or it may be
arranged in the earplug 20. If the receiver is arranged in the earplug 20, a higher
output can be achieved without feedback, especially if a closed earplug 20 is used, in
this case the receiver may be connected to the electronic components in the hearing

aid 17 by a wire 29 in the tube 9.

Figure 12 shows a hearing aid system 30 comprising a hearing aid 17, a tube 9 and an
open earplug 20. The hearing aid 17 is adapted for a user wearing spectacles by an
indentation 16 in the shell 25. Likewise the hearing aid system 30 showed in Figure

13 also comprises a shell 25 with an indentation 16 for an arm 27 of a pair of
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nmounted to the shell 25. AU he el ectronic conponents

35 are nounted through an opening in the shell 25
waevoeesondi Nng to the entran2e opening 4 in Fi BOT/BKB004/000899

Figure 10 shows a shell 25 before the electronic

conponents are nounted through the entrance openi23ﬁ4_
spébiel@nthedieainDad sysigm0dotheebpamgseiver intheopepling g0 morchais

battery conmpartnment and for other details, e.g. as
CO@ﬁBWﬁtPHWE?@@P2?§Q§71WHe@Sgure 11 a hearing system 30

conprising a hearing aid 17 a tube 9 and a connecting

el ement 8 and an ear plug 20. A receiver may be )
Figure 44 ghkaivi aciobeupeha shedl 25 with an irdentatiga}6 Her speetacigedn this

in.th I 20.. 1 f th [ i '
ek 5o hF b o R o 28 RS L R, R B
of E&Qﬁ@ﬁ%@aﬁ?ﬁ@. ekd Mldbitatidn B6, L1686 Rlshigpe2s thesspastacles, and
in this case the receiver may be connected to the

a pekte gerresr ] yodestomplio s sscongl paveZ dbaticagpletes thershell. o wire
29 in the tube 9. Figure 12 shows a hearing aid system
30 conprising a hearing aid 17, a tube 9 and an open
Fi@at 0b weprédnts Higafig@idy aicerding toFigutapl etheh placad s the cleft
weari ng spectacles by an _indentation 16 in_fhe shel
bemenuhwwﬁs?@ sl PIAAG: Fythgidgtatled pictira @ defiedlige gopnects the
. FiQ I ' : -| '
firg 0 53 L e R B Pty ioar e cbloBof the sl An
inddheativadici lilkg thé dnesfips therhedfing witdsystemashownrie Eeguvet 3 appeatsat

Lok $Eisgemo iy G o vl oy pion. (o ohe el Pbss ety
]B?ﬁg&gﬁéﬁ%jﬁégybﬂ}ﬁmgggaﬁg@gk ' es. In this enbodiment,

conprises a first part 23 custom zed to the
pi nna and the skull of the user, a part, i.e. the

SRR L RTINS Y

bu%ﬁiﬁg Nd. PR tondiftetito M m&R B8 1iftrabiieh SB&sI21 bt finiiag U shell to
represents a hearlng aid 17 according to Figure 12
¢

thevheshing bk edtermativhly th¢ ednnepéngwiementfomsy. be porpcigd directly to

i.n 6. In.the detailed pict 0 [ .
SRR St e bES Bl TR B SR oo ihosher
edlﬂda@miamh@am&lg]t s Gapgated ifthetdhell gsul | . An

i ndentation 16 1ike the one for the hearing aid system
shown in Figure 13 appears if |obe 33 is renoved.

O her fornms of an indentation 16 in the shell 25
appear by e.g.
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renoving | obe 34 or both | obe 33 and | obe 34. Figure
16 shows a shell 25 joined with a connecting el enent 8
wa@raeamscdsabe 9 via a bushing IB. The connecti ngP€l/DRR6L/000899
8 has interaction neans 2 1 for joining the shell to
the bushing 13. Alternatively the connecting el enent 8
ChAaJMBe connected directly to the shell 25 e.g. by
gluing t onn [ ng. el epent o the.shell 25. In
1.ohgeside B Gamerk bttt RrH P S bBiREer e o i ¢ he
shel' | 25. ChAk W&t lmgA custom shel | for a BTE hearing
aid, said shell conprising a first part, and a second
part, whea edcond pint, Wharein spidrfirst partsig aganiefl toditfthe carfieur of the
contour of .the clef et-ween..a pi.;nna and the skull of
‘ﬂgﬁ%@W@FQPd%Eﬂganéﬂ%¥%@ éﬁ@P&%??ﬁgﬂr according to claim
1, wherein said shell conprises an outlet. 3. The
custom shel | according to claim2, wherein said out]et
2. iBheaustanyshgllaccardiagtto plaim ilawhereinsaidshellconprigesar qutlel
The custom shell according to claim2, wherein said
outlet is arranged in said second part. 5. The custom
3.SI1R) dus@eceietli a0gortimgad alatt 2, whateth siebitlet tngrangediat laast
proj ection shaped as a hook, said projection
P%%ﬁ%ﬂﬁtﬁ@tﬁﬁeﬁ@n RAH outlet. 6. The custom shell
according to any of the preceding clains, conprising a
third part, said third part adapted to fit a part of
4 aheadustonf stellspeatiag|te clamRepwhaeinTaed outst omarstnged in said
according to any of the preceding clains, wherein said
se¢@pbBYt-part conprises a faceplate. 8. The custom shel
according to any of the preceding clains, wherein said
first part and said second part are manufactured
5. Ttiesmpstaint shellGccaidimgdastagmls baddl shedcesmantising t o any of

E:ErGrpE rpgxggcdtfgﬂ%ggéeﬁgxﬁng@% Zs{q}edrépjsé% ic()jn gc%%?nrfrgoﬁgrrlé said outlet.

6. The custom shell according to any of the preceding claims, comprising a third part,

said third part adapted to fit a part of an arm of a spectacle frame.

7. The custom shell according to any of the preceding claims, wherein said second

part comprises a faceplate.

8. The custom shell according to any of the preceding claims, wherein said first part

and said second part are manufactured integrally.

9. The custom shell according to any of the preceding claims, wherein said second

part comprises an entrance opening.

10. The custom shell according to any of the preceding claims, wherein said outlet

comprises an acoustic opening.

11. The custom shell according to any of the preceding claims, wherein said outlet

comprises an electric cable.
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10. The custom shell according to any of the preceding
clains, wherein said outlet conprises an acoustic

wop@aiongg70 11. The custom shelll accordi ng t o anpCDDKRé&/000899

precedi ng clains, wherein said outlet conprises an
el ectric cable.12. The custom shell according to any
of the preceding clains, wherein said outlet conprises

1 eersort hslnenes b e PRECATE b HREBh Bk BRad
c@ﬂg?Q?Qggﬁkﬁgcggﬂaﬁ&§ing an aperture, an outlet, an
a

I er assenbly, a m crophone and a shell, said
shell having a part custom sed to fit the contour of
1ﬁhe cleft getmeen.a pi nna and the scull of an

Prie PGSR CPHPIHNE hearing ai d according to claim 13,

wher gbRi§Qlcdmpam@medt ¢ out put transducer is arranged in
sai d housing. 15. The hearing aid according to any of

t he eih agawstid gutpyt tragséycer.@ndai d aperture i s positioned
in sa':hd shel(l). 16. A custom BTE hearing aid,
corrp?" QPWE% %ﬁllg’y conpartnent, an acoustic output
transducegy a@ﬁﬂlr@, housi ng conprising an outlet, an
anplifier assenbly,

an outlet,

an amplifier assembly,

a microphone and

a shell, said shell having a part customised to fit the contour of the cleft

between a pinna and the scull of an individual.

14. The hearing aid according to claim 13, wherein said acoustic output transducer is

arranged in said housing.

15. The hearing aid according to any of the claims 13-14, wherein said aperture is

positioned in said shell.

16. A custom BTE hearing aid, comprising
a battery compartment,
an acoustic output transducer, and
a housing comprising
an outlet,
an amplifier assembly,
a microphone,

a shell according to any of the claims 1-12.

17. The hearing aid according to claim 16, wherein said shell comprises a microphone

entrance wherein said microphone is arranged.
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a m crophone, a shell according to any of the clains
1-12. 17. The hearing aid according to claim 16,
wok@cesas7eai d shel | conprised2a ni crophone ent PETMD&E2004/000899
wherei n said m crophone is arranged. 18. The hearing
aid according to any of the clains 16-17, wherein said
olhs hegrins pish acseusling to any f Hieclaiggil§-fawaprein wid housinphe
] i ' claim 18, wherein said
oY B B IS I Tt ier mssonbly. 20, The
19 eHiid Iegriag dideewcorditigng claamaBy whereiheid fagepiate b8rrie said
wherein said faceplate conprises a battery
appHHeh 35PRLY- arranged in an entrance opening in said
housi ng. 21. The hearing aid according to claim 16,
conprising an ear plug for contacting the neatus of
20 HEheuserisg edlraccandalg toany ofithaclaimk d 6619 whereir @sd fagplate
agai.nst .an inside of the users tragus, and a fixture,
PGP dieHGr IOREHAICR!: AR 1 A CEBHICk OPIRPgibsd housing.
together, the fixture having neans for adjusting the
spaci ng between the ear plug and the contact el enent.
2pTheTttearihg aidi asgording ta chamdibneprhpriin@amed: Glugfonpontséting the
a_odul.e conmprising said electranic anplifier asseml
i LI BERRat SRB s dperer et s S aninsttn SSRET Bt
utchS i G R dardldifi SR EdHoP Holdipths 8irth1EH hiPRE RoRRAMHIdent 4ckether,
The hearing aid according to claim 22, wherein sai

thedinine havimgrnesas faygidipsting thepphatieg beweemthe caeplug agd Hied
r.eli to any of the clainms 16-23, wherein said
C%g%cgieg%&%gnprises at |l east two m crophones. 25. The
hearing aid according to any of the clains 16-23,
wherein said outlet is an opening adapted for nounting

2% Thedeating gidgrcordms taclimHbdcampipingapiofgle gomprising said

el@&ﬁhﬁg ﬁgﬁfi&ad’ssé?ﬁﬁ? :%H@ s%&i galfté}y cBRphRELY U sa¥FhSiule can
met hod conprising the steps o

be inserted and secured into said entrance opening.

23. The hearing aid according to claim 22, wherein said module comprises said

microphone.

24. The hearing aid according to any of the claims 16-23, wherein said housing

comprises at least two microphones.

25. The hearing aid according to any of the claims 16-23, wherein said outlet is an

opening adapted for mounting a tube through.

26. A method of preparing a Behind-The-Ear hearing aid for an individual, said
method comprising the steps of
e establishing a representation of the contour of a part of the cleft between the
scull and a pinna of said user,
* preparing a housing based on said representation wherein a part of said

housing is adapted to fit into said cleft,



establishing a representati on of the contour of a part

of the cleft between the scull and a pinna of said
WQOIS@6/0665p6 epar i ng a housi ng based on said PCT/DK2004/000899

representation wherein a part of said housing is

adapted to fit into said cleft, arranging a group of

eleecirranging caopp neltstironic sanpbrieossh ngd hansing,mndvi di ng

a battery conpartnment, thereby establishing a

B&hi PIEYIFE ERatteReetMPABT Y f or the individual . 27. The

tht@%gpg RSSO Bohih & THE HathBing s Githe Aliivi@pst one of

ectromni ¢ conponents 1Is unted t hrough an
entrance opening in the housing. 28. A nethod of

repari ng_a Behi nd- The- Ear hearin id far. a .
2f n“alfevmaﬁbgﬂ 2CCOaIRE IRy Eg’owaif?@:aﬁ%a%eg? leggronic
c&;@cﬁzﬁgﬂsg{‘mﬁgn@d Hﬁ@ﬁ@?eﬁf‘éﬁfah@é‘oﬁg%ﬁ 8 tRORRMe, Of a part

eft between the scull a pinna of the
i ndi vidual, preparing a housing based on said

epresent ati on wherein t ,of .sai.d housing.iS, _ .
24, BBk P eb e i il P s
mefhed¥bmpARNe AR sték oEl ectronic anplifier assenbly and a

battery conmpartnment in the housing, providing an

a®ousttahlisbing puepreseatation of thecaontne 8 patd of tieglelt between the
el ectroni ¢ anplifigr. ass |y, thereby establishing a
beni FrACHE 2ERaaEf ingh FE0 o the i ndi vidual . 29. The
Rt hodpA%Hod BhRthaltaséd G4 88id@ Bopr&seRitibd Whereth $APoPdaid

arrahging an acoustic output transducer in the
housheging3e adapites] todithoid saidedeftii ng to any of the claimns

28-29, conprising a step of connectin ..sound be to

S OIEST Joogh Sho RGP R R GBI P L e A &

cl ai gRefPeRRparkh&it &t thedRUSngy OVi di ng step conpri ses

provi ding a sound tube that 'is connected to the

a®ouptovilingigpatousticamsputdemsducer connected to said electronic amplifier
assembly,

thereby establishing a behind-the-ear hearing aid for the individual.

29. The method according to claim 28, comprising a step of arranging an acoustic

output transducer in the housing.

30. The method according to any of the claims 28-29, comprising a step of connecting

a sound tube to said housing.

31. The method according to any of the claims 28-30, wherein said providing step
comprises providing a sound tube that is connected to the acoustic output transducer

out through an outlet opening in the housing.

32. The method according to any of the claims 28-31, wherein said step of
establishing a representation comprises establishing a representation of a part of an
armature of a spectacle frame, and said housing is created with a indentation adapted

to fit a part of the armature of the spectacle frame.



10

15

out through an outlet opening in the housing. 32. The

nmet hod according to any of the clains 28-31, wherein
wa@aiod/osdsep of establishing al4epresentati on coPET/DERE4/000899

establishing a representation of a part of an armature

of a spectacle frane, and said housing is created wth

a indentation adapted to fit a part of the armature of

s e SR G005 SR P, SRBN AL B
a ifaéé;lﬁ%% ﬁaetéaﬁ&f%cﬁ—@hﬁggsmﬁwfé inMBe gelaperture in the
shel | . e met ho

34. T of preparing a shell for a
custom BTE hearing aid, said nethod conprising the

s of t abl.i shi represeptation of..the t qur
P8 inedhod G APt B RRT R Hiealn i e R
codbprishfy thodieyd gual ,  preparing a shell based on said

representation wherein a part of said shell is adapted
t @ féstabliniog g a¢gptesehiation ote cohwupef hpart aEdierchifhipptween the
claim 34, wherein said. establishing step conprises

est a%luﬁs?ﬂflﬁé"%iogﬂ?eelﬁalevée%ﬁati on with a contour of a

PRI tpeparfify AdR) Bhsed cHRQfd RpteBerthttdBwh@Bih SpHreof said shell is
preparing step conprises preparing a shell conprising

an | ahptedde fibmtd epid gleffart of the spectacle arm

35. The method according to claim 34, wherein said establishing step comprises
establishing said representation with a contour of a part of an arm of a spectacle
frame, and said preparing step comprises preparing a shell comprising an indentation

for a part of the spectacle arm.



