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WO 2007/147406 PCT/DK2006/000357 HOUSING FOR A HEARING
AID, HEARING AID, AND A METHOD OF PREPARING A HEARING AID

wh b1 B HE INVENTION The present invention relates gg@@;ﬁﬁtﬁ%mmy
hearing aids and to methods of 5 manufacturing hearing aids. The

invention, more specifically relates to Behind-The- Ear (BTE) hearing aids

HOUSelesie ATIPFenRng NemHENGRIRKG ey, SMDOMEIItEIEHY.
p relates to@;:ustom -made BTE hearlng aids. BACKGROUND OF THE

(BTE) hearing aids is a subgroup within the
eneral grou D of hg}arln 10 aids worn by the ear. Hearing aid supported
E I%r[l@é%f mally divided into three classes:

Behind-The- E BTE hearin s In-The-Ear h o |ds and
Tk&(? e nfefilv?n a%ca F&%ﬁ' Srﬂ? gﬁ%s %f %SIJE%)ueaer[?ng Sgl is the
mmqeﬁnﬂygéamdl Qasisa’l]‘tm neerpivaiesse Bpesificaliy actiied| tthBeisnd-The-

for beln la |aI above a artially be the,users
B R RS AR T g, D6
paemdmmlaubmmnel&mw@aﬂ'ﬁﬁ@mn&mﬁmonent& such as a battery,

a microphone, and an amplifier. In some types, the housing also contains
B ACK{ART (IS pEBKEX B ®¥aring aid parlance usually referred to as

a receiver, that connects to a tube for conve)érl g the receiver output into

B?H@%&P%%M%é%‘%ﬁ 2t YNSRI B R AP B T eBD e aite
2 theveal BRaRl AN SIBRRIEER MBYRRCORPESD BRftaaRIAsRING @Filed

may comprise a customized plu% In use the, housing is placed behind the

in 5 S5 RN S QG Y SEPHREE55 ik i B RS g
and oaipibalseMbe- e LD heidagting (e RTEB fiegraid ém&!ssthg latg&t
RE IR TN e M e ahAr 9 L FEABRE PR olaced
paistlpsesa mﬂtb@ﬂxﬁﬂtym&ﬂﬂfﬂhﬂjﬁm @ﬁwehear(lﬂgam;lm)u@mghowmhlgd|ng
prowQes 2 SIERLS Ingividualty matched o he; Shane e audion: Ganal gl
a battery, a microphone, and an amplifier. In some types, the housing also contains a
miniature Joudspeaker, in the hearing aid parlance uéuaﬁy referred to 4s 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' the

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

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

in the user’s ear canal.

U.S. patent 5 487 012 discloses a method for manufacturing of a hearing aid housing,
including a shell, which is individually matched to the shape of the auditory canal of a
user. The method comprises the steps of a) direct or indirect acquisition of the shape |
of the auditory canal to obtain digital data representing the shape, b) conversion of the
digital representation of the shape into a multi-dimensional computer model of the
outer shape of the matching shell, and ¢) computer controlled production of the shell

based on the data obtained from the three-dimensional computer model of the shell.
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user. The method comprises the steps of a) direct or indirect acquisition of
the shape of the auditory canal to obtain digital data representing the
shape, b) conversion of the digital representation of the shape into a
multi-dimensional computer model of the 30 outer shape of the matching

Usshaktn2pd »), 6omnies eonialiediprasiuctienohthe ahells hasstignithe

data obtained from the three-dimensional computer model of the shell. 1

malpies AR 61878 BOPSABNO L Hearly airwith arake yraatihs face plate

| indRdMduativcsomiched ndbe shane shne audiar canalRf 3tSe hearing aid

Manufacture of the face plate includes a processing step based on data

hoypg- SRIABIERM FRBUEP KON MR IHC housing, and utilizes a rapid
r ing technique. 5 W0O-98/47319 shows a hearing aid for ) )

W%?é%gm AL EEA zwa%rmwaamga WehefFesaisipadne tAine
a sheg s aantaRBl: campenanisand ataseplates Bk feaiingaids offer

space for large batteries, larger amplifiers, telecoils, dual microphones,
Bljilistebingiens afid:swiich és larghdngerielieger variilfffunetiansigtéual

.Suc featureﬁll re%tdifficul or ig}t})ostsib e to irgr%lement in smaller types.
TR ReariRG 10 A0S A6 SEMtthe SraIRgement S S SpRTHE Rl a
Suchdeatercwitte diffistlabrdpgeingtihat bettésmparniitseantiolipg ABQUShiearing
al fseaelglgagk frpﬁq the receivertt ).the. mic[o h%rﬁlg. Some user.s[Fm% find BTE

R AT S P S TR Bl T RARGS SPUASeelis el ARt i od
spagagohs tepreferBiiEcheariipaitsvathaktdbackl oot G Cebdaeng aids.
ml(:!-I‘SO -ll_’lrg)%es'[%g?n%f tg] ersarga%-ﬁ%l g%%plgegl!ld gomgrises a St?nr(g [ hOUSigI}? that

IS curved to - suit the general contour of the CISTChetiEer 4 FnWa‘Yf’ S
Thrightlkapddtre Skdlkobd remensThetapridftofdhedpaidingthermhalyi TE or
CI@)ﬁ&{}ds igltg a projecting hook that incorporates a sound conduit and

prowdgg a gSr'ip around the top part of the cleft between puma and skull.
ThESIR! ARG %i%tﬁgaljﬂkg]ﬁﬁé’ Lo .:ﬁ?i%&haes%%'ga%?ét 1%%%9 gommercial BEE
earing aids, customizati as only been extended 10 the preparation of
suittbeeginpitdeonavertdtiisekfusitgeen a pinna (left or right) and the skull of a
user. The top part of the housing normally extends into a projecting hook that
incorporates a sound conduit and provides a grip around the fop part of the cleft
between pinna and skull. As far as known 1o the inventor, within the context of

commerctal BTE hearing aids, customization has only been extended to the

preparation of the earpiece, never to the housing,
SUMMARY OF THE INVENTION

Example embodiments can provide a housing for a hearing aid that is comfortable in

use.
Example embodiments can provide a hearing aid that is simple in manufacture.

Example embodiments can provide a hearing aid with excellent and comfortable

retention on the user,

In accordance with a first aspect of the present invention, there is provided a BTE

hearing aid, comprising - an ear piece, - an acoustic output transducer, and - a custom

[}



SUMMARY OF THE INVENTION Example embodiments can provide a
housing for a hearing aid that is comfortable in use. 25 Example
embodiments can provide a hearing aid that is simple in manufacture.
Example embodiments can provide a hearing aid with excellent and

hotgaomakliasatention Smiemser: Eﬁt%‘%?%@ﬁﬁmm, ARk REPECHAb IR,

present invention, there is rovided a E hearing aid, comprising - an
assERt e ddnicrPhcR ane dikslt tharballdwwinag fisstnatomitnsmeg fedd the

cofBIORR RBURIAG IGIGING # RAHE RO RAIMEN I & AHYE, AR GRaRIfierand

assembly, a microphone and a shell, the shell having a first part

a PESE AT s fad BaBtit enthvid sncpraresrEe piRA aRYSE Bagrably

by andpdivieialy useprid Rath AtefRY cigetirmowhsreinsaiddfistnaisand
said second part are manufactured integrally 5 by a rapid prototyping

aceppEdateh#f\DHEFLIN said projection is shaped as a hook and

ccommodates an outlet. Within the context of this disclosure the = .

W@%&&?Sﬂ*&‘é&f%‘ﬁﬁié@&lgﬁﬁ&m‘%eﬁ%@‘ﬁﬁ%&“ SRUSOPUARA P HUL W agnifies

straclapieshtharingividiiabdda Thenbrading. aid housing in example
embodiments includes a part that is customized to fit the contour of the
cleft between a pinna and the skull of an individual. As this part will
normally rest against corresponding parts of the cleft, customization
provides for a housing that is superior in fit and comfort. The housing
includes a second part that 5 generally completes the housing but that is
not necessarily adapted to rest in direct contact with the cleft of the user.
The two parts may be manufactured integrally or they may be
manufactured as separate items and joined together by conventional
means. According to embodiments, the housing may comprise an outlet
arranged in the 10 second part. The outlet may be an opening for an
acoustic output that can be conveyed
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by a tube to an ear plug inserted in the users ear canal, or it may be an
electric lead or a connector for an. electric output, that is fed to a receiver
arranged spaced from the housing, e.g. in an earpiece, and close to the
users ear canal. Keeping the outlet away from the part of the housing

Thi@;?éaﬁ‘ﬁ_g 5?@@5&&9@5%%%5&%&%%&5@0%‘?{9@&9 {Hglr@c[gési%%&%}yf %sfgushomikzed to

According to an embodiment, the housing may be extended into a hoo

fit ShriceEHE oK thajedicedimipnndanéntieroditier. skhl pbakimbyibenaktiatis part
wilUSIRmIAEdLQ 5@5&&%&%&%&9&%@%&%@@&9%@zoﬁmmyn?ﬂf&qasyfm

on the housing. According to an embodiment, the housmg comprises a
2 hprdngdhalthatigeaioapndd eaficaoiarparbohansiraminfadspectensiodmamidhat

geﬂ_é}icﬁl@r&ﬁﬂ‘%ﬂ@t% %Hepﬁgﬁgiﬂé aLingeanng,ad sf&&i@ H&%Stm ‘Pé§ﬂ%5d¥9ecz
pecta

wear s cles and hearing aids at the same time. According to an
CoRfgf e Bt clpié polisiHertefines an entrance opening for a battery
compartment. The entrance opening is preferably arranged in that part of

ThiRaihg anhe e st aciare dys Sahtaet theyusay Bresnpizeyred as

seRBaRIABRcaNIt AceeRRthaspechal thaasgatigvention, there is
%govided a mejt%lod of prepari??g a Behind-The-Ear hearing aid for an

Adpsivislal, coaidanatined icompESIRhIHe Sieps &f aestaRlisRiALAd in the

ti f th t f a part of the cleft between the scull and a
SeaSTNGH S VL5 D AN BBASSERCHA AP ) G2 i cved

by forntiogacempuigrimeadel of the wegsesentaiony - ioHNNG acompHieka0 or
model of heartn aid housing, the housing having a first part customized

& CRIRPTHRS LD GHoFthE SR darkEe i et S er a8 ShashdrEnvidiial,
hoasigde @gpﬁ@@a@ie@@tﬁﬁia@mﬁ}?m mlut%&@fg ﬁ%}?@f@ ﬂ{_zeeouﬁ%t away
microphoneg, and an. electronjc amplifier assembly for the hearing aid, -
frogh G th bt BHBAALET (R OB e ALl G TBRIE e
thecfimputer model of the hearing aid housing as fitted with 5 components, -
preparing a housing based on the computer model of the housing by a

Acrapiingrotaty pmgodiethod {lenithu dagemblingcthediedring aiﬁo@hpahlﬂ_ii g dbok
g B0 L1162 OSBRI B RtaN AL N SReing .
may be a standard shape, suitably arranged on the housing.

According to an embodiment, the housing 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 housing defines an entrance opening for a battery
compartment. The entrance opening is preferably arranged in that part of the housing

that is not adapted to contact the user directly.

In accordance with a second aspect of the present invention, there is provided a
method of preparing a Behind-The-Ear hearing aid for an individual, said method
comprising the steps of - establishing a representation of the contour of a part of the
cleft between the scull and a pinna of said user, - entering the representation into a
computer and forming a computer model of the representation, - forming a computer

model of a hearing aid housing, the housing having a first part customized to fit the

tad
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In example embodiments, a hearing aid that has a very comfortable fit can
be provided. The housing may be prepared to a minimal size, just
sufficient to 10 accommodate components as selected by the individual
user, thereby less conspicuous. A custom BTE hearing aid can be

oMM IAeEhiNERRPIE-SMPRLIM SRS 133 ARATHNS 4R AR EMARdImeRL dhg ¢ -

tube, or at least a part of it, iIs semi-rigid or resilient in order that the tube

selgeaip @ RGN th B pHIBE &l deReistirfy e drt g aid nclelrexie rat ézgr
as@hBR USEId R BALRIRCE [5:30ARIE S0 LI RRLRRGE B computer

customization to the users ear, to rest in the meatus of the ear canal. 5

moslgbErding! e meriBotidehe! the heuimpeiddespinptises et editplug for
cokPiasHng H}’é‘?mﬁgt%ﬁs‘iﬁt%b@b%@ SRR R EPHAGRIEME ML Ring by 2

resting against an inside of the users tragus, and a fixture for holding the
rapia PHNR) et Bodidede penbiieth RearBgisadrm PG Aideass 9og of
thAAILSHIEIRESPAIRG BRINERRINS PINg.ANR NG GANRGElRpent. This

type of plug provides a comfortable, partial support for the earpiece and

In &isAdaptiedsendirect sewnss amplified oy the, healing A tovards.the

users ear canal. The support is complemented. by the contact element,
PrOVHIER: rEREN ST RN Oth BFSPAFE OOt ERM iz xilive SHEHRIRE Rljusting
acdbmsRAcBG hapysendhe Riderandsthe: ooatact. gleteentaag theyeby
permits adapting the hearing aid to different sizes of ears, or to different
0 fices regarding pretension. The adjustment facility permits 15
customjzing, the ear pJug in order that it may accommocdate a wide variety
A IS TR A 15 G B eHh T HB E SRS 4 for an
individualcan be provided in the example embodiments. This provides an
effective and accurate method for preparing a hearing aid that excels in fit

and user comfort. 20 Further advantages will appear from the detailed part
of the specification. BRIEF DESCRIPTION OF THE DRAWINGS

C
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The invention will now be described in more detail with reference to the
accompanying drawings, where Fig. | illustrates a first step in preparation
of a housing; 25 Fig. 2 illustrates a hearing aid with a housing arranged in
a low position behind the ear; Fig. 3 illustrates a hearing aid with a

Ac@@fdﬁﬂ?@%@ﬂ%dﬂ&ﬂ%%@?@tﬁ n-behing,{he #a5 MW Pieid or resilient
2007/147406 PCT/DK2006/000357 Fig. 4 illustrates a hearing aid with a

n psigEiRg tdhaRisaaaisRepistio R BeRmsPtTessas tudiesrinbeid anpire
extagadl @grajfitﬂétﬁs@rh?ﬁgégﬂﬁe@eﬁg%ﬁﬁgﬁfz&h@dgg%&@ﬂ%Bﬁ@ﬂwo‘?id and a

faceplate; 5 Fig. 7 shows a BTE hearing aid housing wherein a shell is
CUSHIBEERMh 1 The apaTEATFIg IessibNG BYERESH B TEARaring aid
housing wherein the faceplate is, integrated in the shell; Fig. 9 shows a

Acgaidigs 1h AETIRKEEGAG Lt TSR 40 AR e SR Fah RIPEE AIACHRE the

mekRaeplade: aRerih samicrophane: entianegol R fide 105haws a8d&of the
hearing aid housing; Fig. 11 shows a BTE hearing aid; Fig, 12 shows a

useESTEARES ARG Ait A GeaCliRE dH Srpair o Fap dht LB ECER eSS foRe e
theB M hensing Qiseasc ard inguiti anetbepamposiment &k anged adiacem Rt

pair of spectacles; 15 Fig. 14 shows a close-up of a housing with an

Sl aRNRRST ShBLIAORS #4t  PETRERTARI: RUUOAURPSThENT R sagpiece and
is aceerdirgdiectigutediZappiaceshihte-clall Hetweendheseud ans RIHAR,

and Fig. 16 shows a BTCtheﬁlring aid housing with a custom _earplug[.
The support is complemented by the contact element, which rests against another part
of the ear. The fixture permits adjusting the spacing 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.

A method of preparing a Behind-The-Ear hearing aid for an individualcan be provided

in the example embodiments,

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

in fit and user comfort.
Further advantages will appear from the detailed part of the specification.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in more detail with reference to the

accompanying drawings, where
Fig. 1 illustrates a first step in preparation of a housing;

Fig. 2 illustrates a hearing aid with a housing arranged in a low position behind the

ear;

Fig. 3 illustrates a hearing aid with a housing arranged in a medium position behind

the car;
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DETAILED DESCRIPTION 20 Reference is first made to Fig. 1 for an

explanation of a first step in preparing a customized housing. The first
Wﬁtgﬁ)ﬁgm‘mses providing a cast impression 14 of the users g g,rr 1000357

region behind the ear, i.e. in the cleft between the scull 32 and pinny 58

as illustrated in Figure 1. During casting it is important not to strain or
Figefothsphtgscn incarier idaw e ihauséss srangtidnachighepasitieg Bpiod o
edhe cleft behind the 25 ear while the ear and the pinna are relaxed. If the

hearlng aid user normally wears spectacles, an impression of part of a

FienRrie ke eshRasiac!g dameqan ke included in the cast impression
14.5 WO 2007/147406 PCT/DK2006/000357 The cast impression

Fipofudiesya ssificRoHIDD liseiedathstdy seatagkyith the user and
another surface portion that completes the impression and that has not

Fige@shnwdisdgTEdrtanty\vitth ibesirgewhEhamse cheld istepninl thalpadpansition is
to establish a computer representation of the 5 impression. This can be
Fizoﬁémm@m@atigca?n rifd Bbersitipead Seusing vheravethodaotpligitivation is
lained {Helgl%ﬂatent 5487 012. The third step is to form a computer
model of the shell The shell must have a finite thickness. A first part of

Fibe shsi-shaedd spach e centou s OhiRiHs RSt 3R RIRRRA with

second part of the shell should generally close the aperture left by the first

thféaﬁﬁ?f%‘?) g 1¥ith S RicEohARG &I @I68=d housing. In the second part,
such micy ort, a battery door and a connection for a
Fls%m 6’&%?%1%[‘% lég %%Hlﬁed Interior components must be
t ractive process, the fitter will play with a computer
F\% f}f%ﬁ%ﬁ% eﬁstlng %ﬁ%@’rent positions on the pinna, trying to position

Fibe §Q WW Hahemd algﬁm@p é Q.au 15 a nice

cover on the shell. The process lude designing interior fixtures for

F@@@tfﬁ&ﬁ@@pﬁ@%ﬁgwa%s@@?&%w%ﬂscﬁ&%m&a@wﬁgmm
a }f'asuu gfl ggelc(ggcsles;

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

Fig. 15 depicts a section in a hearing aid according to Figure 12 as placed in the cleft

between the scull and pinna; and
Fig. 16 shows a BTE hearing aid housing with a custom earplug.

DETAILED DESCRIPTION

Reference is first made to Fig. I for an explanation of a first step in preparing a
customized housing, The first step comprises providing a cast impression 14 of the
users ear in the region behind the ear, i.e. in the cleft between the scul.l 32 and pinna
26, as illustrated in Figure 1. During casting it is important not to strain or deform
pinna in order thét the impression will match the actual space of the cleft behind the
ear while the ear and the pinna are relaxed. If the hearing aid user normally wears
spectacles, an impression of part of a temple bar of a spectacie frame can be included

in the cast impression 14.
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of the completed hearing aid. The fourth step is the manufacturing of the
housing by means of a rapid prototyping method, e.g. using an SLA or an

Wilz sauipment. 20 The fifth step is the mounting of componﬂ)]ﬁ];%%(ag/ 00357
the housing and the making of the connections between the componen({s.

The ear plug may be an instant fit plug as described in W02006/026988.
Thincastamarestienéachlides may-fatsopoeimadinéaidiucest by condgsithitbtbtypiag
thod. Suitable cturing. methods are desc '}p&%jﬂ U.R¢ Baleat 5
S S S G
digrmerdaktoni® dudyn®@05. During the third step, the user together with fitter
may be offered a range of options concerning exterior as well as interior

Theearndpiercindee PR RACIIOR il docsaitnlia S GPTERIHTEBISEEHEOM Hppear
iR RE BEes 350 AR A4 obBicWResBaR S Ame: O hthe 1 omiians:RORERIING

_interior details will appearfrom the figures 6-10. 30 Specifically Fig. 2
digitiestineds s Hianag BiYwrierhod8ihg!drranged in a low position behind

the ear. Fig. 3 illustrates a hearing, aid with a housing ajranged ina _, .
THe BB 0 SR AR R RS E OD 5 %sﬁi i atne
thieRhebdgA 4itkustiatest i kRl sgoald witkiathousineuad e dstrahdudand
_positjon behind the ear; and Fi shows a BTE hearing aid with a haok.
il RN B G S L SR L AR LB B
paelectzonicsdade gemaraite dinsitleoutiag) Ithbdearing pad igdailesusedsfor
mild to moderate hearing 5 losses, electronic components corresponding
A B e R T R e s S e
acosethd@eterhdneepimfounddnentingudeicietwied. foapotanats Goprospontlicg
, nall hear] ids: will lugs
AR e DR e S
pipraticying &B@Qmmememwymywm@wmmﬁmﬁdﬂﬁw@%@ﬁg draw
2 1056l Sl IGNE. TA RS QUG i ARNeSieHNe R A RGN or
element 8 on a tube 9, the
various components. During this process he will be aided by computer visualizations -

of the completed hearing aid.

The fourth step is the manufacturing of the housing by means of a rapid prototyping

method, e.g. using an SLA or an SLS equipment.

The fifth step is the mounting of components inside the housing and the making of the

connections between the components.
The ear plug may be an instant fit plug as described in WO2006/026988.

In a variant the earplug may also be manufactured by a rapid prototyping method.
Suitable manufacturing methods are described in U.S. Patent 5487 012 andina
patent application DK PA200501017 filed in Denmark on 8 July 2003.

During the third step, the user together with fitter may be offered a range of options
concerning exterior as weli as interior details of the hearing aid. Some examples of
exterior options will appear from the figures 2-5 and 11-16, whereas some of the

options concerning interior details will appear from the figures 6-10.

Specifically Fig. 2 illustrates a hearing aid with a housing arranged in a low position

behind the ear. Fig. 3 illustrates a hearing aid with a housing arranged in a medium
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tube 9 having a first bend 18 around the top of the pinna of the users ear
directing it into the concha of the ear and a second bend 19 to direct an

wBW9f,Agfube into the ear canal of the user. The tube is regjli n
assists to keep the housing in a fixed position behind the eagf%lv?i{%t(%ﬂe&m%s”

earplu 2_(F)?gig. 11) in a fixed position in the ear 15 canal. Figure 5 shows
PosKiom By e et ity SHRIaw A i ei omithrel saing tenigedsing
highQENgEhaRRROIE d4r24al %E%RWI‘ Herarand alReD nded

through the outlet opening of the housing. Figure 6 Shows a shell 25 for a

TEeISEzbealiog: aig sMdhiacaisesppidisg facepiala 3ielhe &0 shelldrlas an
a ertar.e 1.and an ogtl t opening 2. The fac%plate 3 has a prefabricated

RSB e i 45 g 18 BdterPeSHpatiartosRthbcatrad
ldiess ledicaiesdhe dnalcooinspaiding facrpiatesaimheldnoynisd eRILg: -

shell he . faceplate 3 ma . be mounted by gluing the faceplate 3
Can%’t e shan 2% oge Eﬁ?e %éf 2;9 iﬂbo,rﬁ\%“fg% RAEiTRREPEF butting

an
cawEythe partsprotingingtheyangiiat 2 el $EFHearit b ai gtasiroRc
are mounted.in the, shell through th ntrance gpening.afte
D B B B e e BT LIaRRS.
aral ¢n midiophonsiegrad prheessay bantiveceier, may faecrabunied thsasgh

the battery opening. A sound tube may be connected by one end to a
In Emitret Wi pies o é comadeipdingd eheonute ingotlementthetrira thbe 9, the

me@ga&aa@gﬁ@t%aaq@%ﬁomﬂls@apwmggﬁméﬂm%%&%&%J&@&ﬁg&

aid is to be used for profound hearing losses, the BTE housing may

infe s by idhear arca srrendbenfelbioadisach ancand Righeahsipto the

e QHAHIHTGNR B ersouBE QUIRHHMItHRULCRUSING £ VWR RO0LMALAN ed
PCT/DK2006/000357 feedback. Another design option for adapting the

PR RRe e # JH IR QeI A9 B ok &g fixrdt gepisndngavaand

caglanging the microphone and the receiver with a mutual spacing so as to
decouple feedback inside the housing.

Figure 5 shows a custom made BTE hearing aid wherein the forward part of the

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

the outlet opening of the housing.

Figure 6 shows a shell 25 for a BTE hearing aid with a corresponding faceplate 3. The
shell 25 has an aperture 1 and an outlet opening 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.

The electronic components, e.g. microphone, signal processor and receiver, may be
mounted through the battery opening. A sound tube may be connected by one end to a
receiver while the other end is pulied through a sound outlet in the housing and
comected to an earplug. Alternatively, if e.g. the hearing aid is to be used for
profound hearing losses, the BTE housing may be connected by an electrical wire to a

receiver in an earplug, thereby permitting a higher sound output without causing
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Figure 7 shows the shell 25 joined with the faceplate 3 to finish the
housing 17, a 5 battery door 6 in the faceplate, and the electronic

Wﬁ%}ﬂﬁg?@? such as a microphone, a receiver 7, a signal plr)o%(/assorﬁ%lr(llgl0357
a telecoil 37 connected by interior wires. The shell 25 is connect2 Y

tube 9 via a connecting element S. The shell comprises a first part 23 that
fedapichesmberiaetsafdheonder adehtrsabehdvarg 24 fdistinghisthedi foatut

. the first part by demarcatign ling 36, that completes the shell. 10 The .
o T O AP T e P B S L ek & wite
a wanneéspadnihsofeceplamoplthfeditsigartsiih ts Hoading part is fully
customized to the user, the second part is customized to match the first
Fipart Zkhoy sitbe kel d Timrsdryvahdihéackpdalp| dtto maipibBialsiesinadd, a

bamggggée%?%%ﬁg ?s%% @ BlEhearng.aid whersidhe J@&?Qg%%ﬁmphgme,

int in the 25'to 15 form the housing 17. All of the electronic

a eephyRo e At ProtAstod anfouipirecHs!é sANTsEtRb DS HYCTPCBiFes pdsdibR)L
249 NG GUERANGS ARG £ drightien b clhgAPgning is closed by a battery

door 6. Figure 8 shows a housing 17 joined with a connecting element 8

TR heh ehepBisda ARy phinasldal Recpaneating-clenaent&hama Necdddghrt
engaging an annular groove of 20 the bushing 13, Alternativ%géthe

24, Srvagtrg e SoRnite HshPee BYSREGSRaRSttR A6 tha romaiegd e ety

Tig giReid pLonnReiNg ialenmen adabhachoidsingdd i arathefnecting the
empodiment the bushing 13 is_integrated in-the housing 17. Figure,9

oG ST Do N S P I SreRE L ST B rateo

sewdthl et isceplaie auddasamicr ipheas sotigncelporidlithieantinmicaihe

f mi r%!)hon% 25tllawgi h is mounted inside the housing 17. All of the

g gcatrolr%??’cc?n%ﬁoaﬁlen S 38%8Fe mounted through an opening in the housing

Fiéﬁr&%@ﬁé@?%ﬁ%é‘i’%%g DHADGRE- ARG HIREIQ ﬂ{f‘eﬁm 39D eR 25 1o

ows a teleco n antenna 31 for communicating with a remote

fosorthohonsirnlin pdkitfoheoriagieonisr comnenasts amh anveikd dhaci o birlg in
thWHbﬂﬁﬁ%mﬁc%ﬁé@g%%‘aiﬁg‘?E'Eﬁg%ﬂtrgﬁc@%%ﬂiﬁg Ry AW Hhstatingdhe

vertical 30 directi
closed by a battery door 6.

Figure 8 shows a housing 17 joined with a connecting element 8 and a tube 9 viaa
bushing 13. The connecting element 8 has a lip 21 for engaging an annular groove of -
the bushing 13. Alternatively the connecting element § may be connected directly to
the housing 17 e.g. by gluing the connecting element 8 to the housing 17. In another

embodiment the bushing 13 is integrated in the housing 17.

Figure 9 shows another embodiment of the invention wherein the shell is integrated
with the faceplate and has a microphone entrance port 10 leading to the microphone
11, which is mounted inside the housing 17. All of the electronic components 35 are
mounted through an opening in the housing 17 corresponding to the entrance opening
4 in Figure 6. Fig. 9 further shows a telecoil 28 and an antenna 31 for communicating
with a remote control. When in position on the ear of the user, the hearing aid housing
will assume a slanted orientation, as indicated by arrow 37 illustrating the vertical

direction.

Figure 10 shows a housing 17 before the electronic components are mounted through

the entrance opening 4. The housing entrance opening 4 is delimited by an edge with
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Figure 10 shows a housing 17 before the electronic components are _
mounted through the entrance opening 4. The housing entrance oggggg
' imited by an edge with 8 WO 2007/147406 PCT/DK OLQI%
Wér%ﬁ?é%éﬁt structure 15, and the opening provides an oper%?ng O A 000357
battery compartment. For further details reference may be had to WO
CREETITY SERITE 1o ARG e P B IRRAN e ATB0ReDinp et iatissrring aid
chapsingehi Ftwhentr withis firerBeRIkS BOH-A 88¢pRbReAY (19, a
connecting element 8 and an ear plug 20. 5 Figure 12 shows a BTE

Flguaeing ﬁim&m?&iﬁgﬁmm@@ﬂﬁ@fin@ﬁg @ialp@lc?h@gt] g{@rg t(%ggt B
r 0. hearing aid, housing 17 is adapted by an indentation 0
RSt el A RSO Remsa b
' i receiver is placed in, the ear. 0 an
e e AR IR e 0y a9
anfipd opein ARl 00 Tirhbaatinginid dich S0 Shd iraitwftiglivy 4Biatkmtation 16 to

[ ' ' [ [ 27 of a pair of
bARIPRIIZESA DOURING LLifh,an indentation 16 for an arm 27
spectaclese. By arra%ngﬂi%g thg receiver in the earplug 20, a higher output

i [ } Ially i lug 20 is . .
F@m??g“"“ T Shoe & o A e ot anc A

"o ERAal e Fors SHid e plecieH Gasmgnesin pridshatrisgpArby
a REc0stanfizedodTEnRiRAAARAINe Sk {eMSN PR ohE: 08 4

ind ion 16, customized to a shape of the spectacles, and a part,
S RE i HOA AAERHES L SPR P PSR Ak R pstesiosiesBumepsing
thEiguesrdSdapietshgenionii-neapngaichs AageosdingierigIe L2 as

aced in the 2Q cleft befween the scull 32 and pinna 26. In the enlarged
"’SE%’E lﬁelr%é\% 33? ég%ﬁ%’%%ﬁﬁg@&u?ﬁ% first lobe 33 and the second lobe 34 of
: line indicating the contour of the scull, An indentation
Fl%%?%%%iﬁr%%éugygsg%ggw}#tﬂt 0 léssmgnit?t‘)‘)’/l ana%gggeggmgﬁ {hEPResiagles. In

_ hiqemebpdisatt bt dousimebapote pdirsobayosassesspuaartelpigna and

the skull of the user, a part, i.e. the indentation 16, customized to a shape of the
spectacles, and a part, generally designated the second part 24, that completes the

housing.

Figure 15 depicts a section in a hearing aid 17 according to Figure 12 as placed in the
cleft between the scull 32 and pinna 26. In the enlarged picture a dotted line connects
the first Iobe 33 and the second lobe 34 of the shell, the dotted line indicating the
contour of the scull. An indentation 16 defined by sides of the lobes and by an area
between them and matching part of a temple bar of a pair of eyeglasses appears. In a
modification, lobe 33 is removed leaving the indentation open upwards. In another
variant, lobe 34 is removed, leaving the indentation open downwards. In yet another
variant, both lobe 33 and lobe 34 are removed leaving just a bottom part of the

indentation to contact the spectacle temple bar.

Figure 16 depicts a hearing aid similar to the one in Fig. 11, but with the modification
that it has a custom earplug 22. The custom earplug may be open or closed. This
earplug is prepared by taking an impression of the users ear meatus, forming a

computer model of the plug and using a rapid prototyping method. Further details
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modification, lobe 33 is removed leaving the indentation open upwards. In
another 25 variant, lobe 34 is removed, leaving the indentation open
WQ%M%Q&; In yet another variapt, both !obe 33 and lobe 3%@E§Dremoved
leaving just a bottom part of the indentation to contact the spectacié
temple bar. Figure 16 depicts a hearing aid similar to the one in Fig. 11,
Al Wiereastom odiplsgtiony techdd ms patustapplizatpo PE2PAREOS0SIM filed
in@éﬁ}ﬂ%mﬂysbﬁlﬂpﬁj@?r closed. This 30 earplug is prepared by taking an
impression of the users ear meatus, forming a computer model of the
Wilbig @ %'g%@ﬁ@z&iﬁ ww%mﬁth&@r Gthss debalsue Man
. 2007/147406 PCT/DK2006/000357 about the custom earplug may be
IRIACHVE PRS- SOPIRITBR BRB A VUL ECLImeReIHsDBAASHAE e S owipe,
trEROiMERaR SRFBANGHINR Bﬁ?%ﬂaé‘ﬁiﬂ%ﬁﬁ%ﬁﬂ%& (& H M8 nd tube,
computer in an_ interactive process, comprising selecting various
e R GHSHEE Y AR RE TR 9@?@9@1%%%8%@@%%% ear,
hdnging, défergniiseengeaisients eldhepsevnd-tuhe (e HingrvaryY s osilions
thand orientations of components inside the hearing aid housing, testing
GiFEPSRY 2 hI CQBRIE Y CEBHIFHESARATYEET BtEeSHTrHtPR g
fipencHsscohepormputier will makebisiabzstionsstoutaciitalainssessampent by
the fitter. The computer model will warn about constraints such as
Ingspsitatidespilde indudedas és amplatail thanitlbekesk Hdsuimtp ouiantatiat ih tias
p&ﬁi@ﬁ%rﬂgdqg?)?é%g%? ncH]S 91%5#1'9 a's af. é’gﬁ%lﬂ ri {%ﬁ ﬁ%z;[\r/]ee a
magnetic signal. Nor fy it Thust have a verical ofientation within a
VEIEGRA 0OATGRIT Wit thégyRU et sesmorefdratbBOrlopraserprtiieratslp not
mBRAEES HRILIDS YRINGAL VERGHAURLAG] 37%eD)F8. 9356, A LA AIE M Gna
for communicating with a remote control or, in case of a binaural fit, an
fox RRapmA TSR BBl iPIeRIGFG AR PR bRes pRabimgurl fiisercstmerdmts

con@nRrexall WResse 8%%%@&?&9??%&'&,%}&&%@&%%9 NG SAVRRse
During the design phase, the fitter will place the telecoil and the antenna
copitats will be programmed in the software.

During the design phase, the fitter will place the telecoil and the antenna for the
remote control, while having the option of positioning these parts and of tilting them
within the range allowed, so as to best utilize the space available inside the housing.
Suitable fixtures for the telecoil and for the antenna, if selected, can be included in the

model and can be manufactured by the rapid prototyping process.

10

06/000357



10

15

20

remote control, while having the option of positioning these parts and of
tilting them within the range allowed, so as to best utilize the space
available inside the housing. 20 Suitable fixtures for the telecoil and for the
antenna, if selected, can be included in the. model and can be

~ manufactured by the rapid prototypﬂg process. 10 11 CLAIMS I. ABTE
hearing aid, comprising an ear piece, an acoustic output transducer and
5 - a custom housing, the custom housing including a battery

CledBvffartment, an outlet, an amplifier assembly, a microphone and a shell,

L mgmgwig iR customized to fit the cont= of the cleft between

a pinny and the scull of an |nd|V|duaI a second part, and a projection,
~ WePEIFSSSe fast part and said second part are manufactured mtegrally by

: ~ AskoRihiRER: BRpacRaRsdAid; Wagrein said 10 projection is shaped as a -

hook and accommodates an outlet 2 _ The hearlng aid according to claim

~ 1% SR SO RGP PEIPRAR
an amplifier mmmwwww wsaewwﬁ%@ﬁlﬁ%&
wQ%QEEElﬁﬁﬁg ggg%g anfttggragﬁ e5.a:D8 baftery door. 4. Th h anng aid
. according to ﬁalm wherein sal second& (ﬁﬁgp @ophone
mdmé%semm mmmfpmnwhzmas defingiapancpaitkaicorating iart

areCi ARG S BRI By SiRgHH %&@L@@yﬁ:ﬂ ; 304 Qiesior component,
sald flxtur be| EP &cmred by a rapi prototyplng process . The
(ﬁ‘r%’ MG rRAE S MR oRkEire is adapted to hold a

25 telecon in an orientation selected with consideration to the orlentatlon

2. ?ﬁéhﬁaﬁﬁé%mrdmgm claim 1, comprising a third part, smdﬂnrdpartbemg
adapﬁedmﬁtapartofanarmofaspmleﬁ'ame

3. The haaﬁng aid acconding to claim 1, wherein sé.id second part comprises 2 Battery

4, The hearing 2id according to claim 1, wherein said second part comprises &
microphone port associated with ssid microphone.

5. The hearing aid according o claim 1, wherein fhe housing includes & fxture for an

interior component, said fixture being meamufactured by a rapid prototyping process,

6.‘Thehea.r§;1g aid according to claim 5, wherein the fixture is adapted to hold 2
telecoil in an orientation selected with consideration to the orientation of the hearing
aid as used. |

’7 The hearing aid accordmg to claim 1, wherein ssid housing includes a ﬁxture fcaz- am

acoustic oulput &amduccr
8. The heariﬁg aid according to claim 1, wherein said housing 2 defines an entrance

opening with engagement structure at an edge, said cngagemcnt structure being
adapted for carrying said amplifier assembly.

AMENDED SHEET
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aid as used. 7. The hearing aid according to claim 1, wherein said housing
includes a fixture for an acoustic output transducer. 30 8. The hearing aid
according to claim 1, wherein said housing defines an entrance opening
with engagement structure at an edge, said engagement structure being
adapted for carrying said amplifier assembly AMENDED SHEET 12 9.

- The hearing aid according to claim i2 comprising an ear plug for

contacting the meatus of the users ear canal, a contact element for
testing against an inside of the was tragus, and a fixture for holding the

r plug.and,the contact el ment together, 5 the fixture having means for
e@‘%%‘ﬁ#&% %1 %‘i’F%% B OIS B R TR IBS fercrBtariag theo.
mestsetlits uﬁgmmm M&emﬁl@sﬁﬂdﬁm@m oS8id

&8 est b|IS re%r ntatlon ofthe

contour of a part oft ' DE Wee

comadelqghthe =Presentation, a computer model of -a hearlng ald housing,
the housing having a first part 15 customized to fit the contour of the cleft
between a pinna and the scull of an individual, and a second patrt, -

* 10s Almethpd off propening B eiidsEhoferhisng eitefona RfielesilDRiF
mﬁﬁ&@mmlé/sf%g%? hearing aid, arranging - the selected

com onents in the computer model to form a computer 20 modal of the

- Ling R SERTRRF RS TRICeF e ceBioRPmPert off SR etvaesittg scull
m&a@ﬁ&;@@ilﬁﬁ&wuter model of the housing by a rapid

- entenng the represmtancn into & computer and forming a compuxermodei of the

represm’tatun,

~ forming & computer mode] ufaheanngmdhousmg, thehousmghawngaﬁrszpm-t
customized to fit the contour of the cleft between a pinne and the seull of 2n

-individuel, and 2 second part,

- sclwﬁng componerits including at least one microphone, and an electropic
mph.ﬁer assmbly for the hearing sid,

-  SITEnging the selected components in the computer modei to form a computer
model of the hearing aid housing as fitted with components,

— preparing a housing based on the computer model of the housmg by a rapid

prototyping method, and
~ assembling the hearing aid, mounfing at least one of the electronic components
through an entrance opening in the housing,

11, The method according to claim 10, wherein the step of arranging the seleated:
components comprises defining position and orientation of the compcnenté,

12. The msthod according to claim 10, wherein the step of selecting components
comprises selecting a telecoi], and wherein the step of arranging the components
commprises deciding the orientation of the teleccil taking into account the orientstion of
the hearing aid as used.

AMENDED SHEST



protot3 ping method, and - assembling the hearing aid, mounting at least
one of the electronic components through an entrance opening in the
housing. 25 it. The method according to claim 10, wherein the step of
arranging the selected components comprises defining position and
orientation of the components. 12. The method according to claim 10,
wherein the step of selecting components 30 comprises selecting a
telecoil, and wherein the step of arranging the components - comprises

13 ddeimeting eporiinkie claine 16l aduirtakihg ma’mm:mmmmmn of

coRigriestiecaithas uard- AMENDERSHEES 134 1iih8 fe fazranging

according to claim 10, wherein the step. of selecting compo

o SRR RESE S SREEHRIGS I (2P OR SPRIANB BE o parrmRdaking
thstajenksoatifithe htasgpaidanerid. comprises deciding the orientation of
the arratma taking into account the orientation of the hearing aid as used.

5 14. The method according to claim 10, wherein said step of establishing
1%%&%@%@@3&%%%@% Raidpte efistawigfiugzart of an
refiEaiu RS RchRaithRieIBg IS aeSEeH Mlire of o

nde tlon ad Emﬂt a é)art of the armature of the spectacle frame.

mél %ﬁ@ﬁa@ a indentation adapted tofite > part of

the armstors of the spwtacle Trame.

AMENDED SHEZT



