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HOUSI NG FOR A HEARI NG Al D, HEARI NG Al D, AND A METHCD

OF PREPARI NG A HEARI NG Al D FI ELD OF THE | NVENTI ON The
w@r@sAamt406 nvention rel ates generally to heari nBCBED&2006/000357

and to nmet hods of manufacturing hearing aids. The

i nvention, nore specifically relates to Behind-The-

H@SN@E@R !’A%EAR@N@'&BD e BRG %ﬁ‘i@ %N]P PERATHED e m

e invention, still nore parti relates to
PREE&W@MHEBRE—NG%\ID ng aids. BACKGR(JJND OF THE
I NVENTI ON Behi nd-t he-ear (BTE) hearing aids is a
FIELDYDPURPIENNVIENTION general group of hearing aids worn
by the ear. Hearing aid supported entirely by the ear

THRReRAl ﬂ%ﬂtﬁbn%l‘éteg %@nérﬂﬂ;otot H¥a8 g 61d8 8@ 8 methods of
Behi nd- The- Ear hearing aids; In-The-Ear (a%

mméaqtlrrg@he@sEaW@IS(ﬂmpnwmoy - mAre; speciisaby refatgscy
E
e B R PR .

padibaPirB rdl &es Mu@@nphﬁd@mﬁafehnﬂg higsabove and partially
behi nd the users outer ear (the pinna). The housing

BRCRGRISEND OFatHpmveRdiencapsul ation for el ectronic
and acoustic conponents such as a battery, a

Beg?n?cf ﬁl@hﬁpp?» afife ARid 4 sitfe rm{gﬂwi%lﬂﬁ@hé Y@l gt of hearing
SO co t he

ousing a ntarns a m niat l'oudspeaker, in
aidseaoinrty the darpHehrimgrad seppired entétely bdieteer 2 ngrmally lelded

N R ORT NN RITI AT T

anﬁltttﬁn}ﬁgt@ﬁy In(th8 /T 8aY (QIIET Bedritatai RO UMBES hvdridy i & thalargest
canal. The earpiece may conprise _a soft standard pl ug

t}’ﬁﬁ? and basmllg mm()g@e%a b@ﬂrtgﬁrw&le}é Ithlﬁg is adapigd oy hpang placed
TR e e

progidks 4 patfose bﬁ@éndabﬁﬂﬁmmﬁbﬁeleaforﬁﬁsﬁd dilg)utthﬁcdmfnlemtg such as
ai d housing. US patent 228 020 shows a hearing aid
a byttery, & TRIGEPHPR, @nd ARy a@pkﬁ@ In squnag RES e Rysimgralsocopiqins a

T
thatnwntebita atubd fdrlconvdyiighthie sedeivei wirighutinko/ theebcdud! ¢fahe user.

t he shape of the auditory canal of a u The net hod
Theoihe padsdn ap gampicsp %Fogiiewv the 3F cqn3 ﬁ%@&@mlew may

cAhHse S sbft QRn@ird P SNRRABY 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 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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of the auditory canal to obtain digital data
representing the shape, b) conversion of the digital

WO eqrasans ati on of the shape into a nulti-di TePST/DR2006/000357

conmput er nodel of the outer shape of the matching

shell, and c) conputer controlled production. of Ehe
USshasent 687969 75hovh a hepting b vaihriciace plave thafds individually

ree-di nensi r \ I
e TR Q3B afATRY L BP0 e M e R o plate
indliiik aipsodeBdthy stehpl Bhdeyt onathefeshn b ADAC AMapededfof theenearing aid
auditory canal of a user. Manufacture of the face
hopting,and yiilizesas 2Bl d FFOBPHISIERE@S- based on data from a
CADY CAM nodel of the hearing aid housing, and utilizes
WQ-9%4713d 9shoven hparing A mgneemanOiDB ey s ¢8f c@hahaddncluding
ring aid. for ng | ' anal and
R L R L L ety
onent d a facepl ate, BTE hearing.aid ffer
BID AR gy g b Eora e DRt arEea AP §1e2or tual
mibRIpBERs! Sush B@bnd Al sARRAGEH, chRME bebkiédnonsioaN thnsbischies
t o change between various functions etc. Such features

Sugh &eatiires are difficelt of impessiblsi te implemept rrsaller typgidl Thehearing
, __BIE hear| ' ' : f
o e o3 SR BEL it o e P £ AREARON, o

spitghd tiat BefeRpérdnitohtrolling Agouwrt o bidbackf fesd bigciecdivamn tiive
receiver. to the mcrophone. Sone fin

_ users d .
MiRERPPRY SAMELIsers ey dyiek BEE hstang 3dsye@ars W@tn?%ﬁfﬁfe}s In WegRne:
. ; i . .
T o e o T B g8 PR R P PRE o
ClarhieaBigatdeari ng ai d conpri ses a standard housi ng t hat
is curved to suit the general contour of the cleft
THe&tae 6Mtha aRiBTRhédridbtaidEoripriyet  sandart heusikg tat Bfcuaved to

user. The top part of the housing normally extends
sujt fheogenepl spriews ¢ighmelsft betivgen iarPéQﬂapQﬁ'f'é?réég%) ek the SR of o
' i ri t he
o I RN SR B FORU gk pged B |
in¢corperates a,sownd dunduit hed povidex ta goip acomuighe toapl paBTHE theeeftng

by Bt 51 T Aot GOEbo RE BTG THE fRePiRg! of
conhMAYBRYBPE nthng NYENTLENiZakioh Dadbn19BE&LExt&Hdel S the

I'nvention to provide a housing for a hearing aid that
prearatonf afithaddrpiets; newar.to the housing.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a housing for a hearing aid that is

comfortable in use.

It is a further object of the invention to provide a hearing aid that is simple in

manufacture.

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 customized structure signifies

structure that has been adapted to an individual.



10

15

20

25

30

It is a further object of the invention to provide a
hearing aid that is sinple in manufacture. It is a
wa@rdohi4f406 t her object to provide a hearing ai dP@I/DE2006/000357
excel l ent and confortable retention on the user. The
invention, in a first as%egt provi des a hearing aid as
Thgdrepriegiaidhonsing accordipg ihihp ipveatienickides apagt Hiag Is customized
i scl osur e Lon . ' - :
o B BRULE of B cRIPAAPRLP R R AT KA oEAT HANIAL As s
partngil Miogimally feseagagat tagespontlingpaisd thedeftdiuswntizatidnerovides
i nvention includes. a_part that js custom egeto fit
for mBovsiE Balis §EPerioE “bflgﬁd %&f%etheah%]isménéﬂ sEECQid et
; haldal : . . _
S el bk iR e il e BRLs i hlcePARIP A otB st n
dirzastammdce afith ale @defvof tesustor a housing that is superior
in fit and confort. The housing includes a second part
THe@o (266 a8 Heyn aeifate mtédisllhouhengmalhbe nidnafactsediad
necessarily adapted to rest in direct contact wth the
sepgrafetitegFs anHdoinakiogethgebY G vERiANe! I§§he nanuf act ur ed
integrally or they may be manufactured as separate
A¢aoeding toreimbastimentsi thg bOvRRE By 6ORDEIR dnontlet arpangsd in the

Accor di t nbedi nen . oSl '
seb et T by SAPR R Rk SEURUOSE SRKRARe BE ofleyed
byedtudp enNamear fplig iakerfdah $ie eBWhpednal, bait manbden dentielad or
by a tube to an ear plug .inserted in the users e

2 GARGFLOT 1oF 2 elepip P hal iafadipa rpﬁﬁrwaggma@&afr&m the
hdu@ine0 S\h %ﬁteﬁtlg‘i: c?%rf?luctl sett{): e ds@rsfe%fjczingl._q{eregﬁlg'tl‘{eeéutlet away
&h g% spac a he

arr rom-t ousing, e.g. In an-earplece,
frandhepasel the holwinginemded ar restagainst the epirs gvdithecampromising

away fromthe part of the housing intended to rest
thﬁ&‘&i nst the users avoids conprom sing the fit.

Accordi ng to an enbodi ment, the housin

b
Agsording &y FBomERl ke haveng FayHssRtend gs_”%é ol and taok
mgz géc%hm(;rc{%ﬁi rrtgg Bgtéé@’l‘h?ﬁoog%?‘%ﬁ %g%g&lﬁ&&%@%gd AL B&er or it

er or i a stan sul tably arranged
maynbé hetahdard ishape, Admbhydirrapgtdomthedwbsidgnent , the
housi ng conprises a third part, that is adapted to fit
AdcRdihk tohn embadifent, i 1fReik @6Prikdsandird phit sthpy i vilaes @ fit
supertor fit of the hearing aid for a user who w shes

a payt Qealy arg{ct wertacle Armnen & Bisiprey g sassuperion it of dhgohqaring 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.
The invention, in a second aspect, provides a hearing aid as defined in claim 10.

This provides a hearing aid that has a very comfortable fit. The housing may be
prepared to a minimal size, just sufficient to accommodate components as selected by

the individual user, thereby less conspicuous.

The invention, in a third aspect, provides a custom BTE hearing aid as defined in

claim 15.
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According to an enbodi nent, the housing defines an
entrance opening for a battery conpartnent. The
weniorasmes opening is preferably arranged i n t heCT/pPERE06/000357
of the housing that is not adapted to contact the user
directly. The invention, in a second aspect, praovides,
Acgotdéng torag eaibodimentethe fig, drratddass aipardol IhHHp serpirdeir @6 sesglient

. hearjng.aid th h a uery co fak ol
in RERE BR85S B bR o Pt fheebsing i on the
exfeuid] bfd FMle dRr. ARVATRER!E 260 BeNthsoah seliected by
t he individual user, thereby |ess conspi cuous. The
custauRAHiPB R the isers e Farreaisipdlad meypyof BesaLaalst om BTE
hearing aid as defined in claim15. According to an
Adenistinj tvemtembodinentbide hoaring: aifl eeroprises gaepr PRE ffer coptacting the

sem -rigid or resilient in_or y
Bt e O Tttt Op B g e it A slEbor the
uséiR@ra8dd, efidakixeae fatholdifg teehr plifené dleontet ¢lsmantapgethkr,

e.g. through resilience or custom zation to the users

thefiKture kevingspeans fohadinging iie wreingdeyen dimplie apd H59nHag!
eléa?%ng.n];hgwgg hfg@%i’pﬁg@?%m%ﬁﬁgtaﬁ% dpa?ﬁﬁemgg%c%gfo? hef@piece and

e neatus of ear canal,
is adapeott ta direal senmdy anfislifieddst the heaygiaid toveunds the uskes edr cauha.

Thg bparb s OmPleEerts bl cOUger FReTt KB S A TR gIof i par
ofﬁeg@ag TRy fiﬁ&leltb%hhﬁg adiD&irPRAE bgh%?&%%@ﬁ th&BluBland tibntact

ontact el'ement. "This type of plug provides a
elgmerftand theteby peamits adaptiop feriteafing aidie ddEarpnteizes aheprs,or to

B E R  = °

cu@@ﬂﬁhﬁ?ﬂﬁteﬁg R ih BRIeE @k aGhayedcesRiodateh wide Vgt of users.
agai ns anotRer part of the ear. The fixture permts

T Yo GintBnRR a5ieRg pRRENMR &éthEa B MepARE: 4 Bk Tha Har
el enment ané1 tHere y pgrmts adapti ng tRe hearing aid
hetadng bififfer anindsiided anflefomdsn cloem 2d. di f f er ent
pref erences regardi ng pretension. The adj ustnent
THiapidvidey apeffeitive andsitarhte inmghddfier pepaphgig hearingraiéthat excels
_that it nmay accommobdate a wi de variety of users. The
inifi\pedhpses §OMEQIt-a fourth aspect, provides a nethod of
preparing a Behi nd-The-Ear hearing aid for an
Fyrghgt vmbmgmea@ willfappeat fram theglepeient oipims. pr ovi des an
effective and accurate nethod for preparing a hearing
Failer bbjatts esodeidsments find adyadtageewilbappearfrom 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 ear;
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clainms. Further objects, enbodi nents and advant ages
wowdor/1appear fromthe detailed part of the PCT/DK2006/000357

speci fication. BRI EF DESCRI PTION OF THE DRAW NGS The

i nvention will now be described in nore, detaj]l L
Fig.f dugiiaes 3 beaing aub woladeyring aarearied highRaseiop;ighing the
ea'.:l lustrates a first step in preparation of a housing;

ig. 2 illustrates a hearlng aid with a housing

Flgﬁ&%e ﬁf’E%e%{%%aog%viiﬁf Lpehind the ear; Fig. 3

ust th a housing arranged in a
m PosgLfion iind.the ea 4 illustrates a
Py aﬁm%ﬁiﬁﬁsa@%adaﬁ ARl o b gh posi L or
behind the ear; Fig. 5 shows a BTE hearln
Figophghovys 38Tl hetringsaid hevﬁévg Wherping Brk G ﬂaﬁ ggcagﬂatea
faceplate; Fig. 7 shows a BTE hearing aid hou5|ng
Fighesheiws aaseglm in 4 BTE diepréng aif hpusing wheigingibe faceplgte 1g

jon in a BTE hearing aid housing wherein
1n%%ﬁﬂ%%@ép é is integrated in the shell; Fig. 9 shows

ct BT. d h
L ﬁgﬁis@ér&g%{?éowﬁé*mh?%l%a ffsRaRdin
th€ Pdceplateaind With a Afkcrs edtrBide; hearing ai d housing;
Fig. 11 shows a BTE hearing aid; Fig. 12 shows a BTE

Flgeﬂj‘gmg,s%l]ﬁr@hgﬁﬂ%%gdﬁgdl @ggnt a pair of spectacles;
3 shows hearing aid according to anot her

}ﬁgnppgkﬁgqﬂgnghggﬂ%ﬁg jadj acent a pair of spectacles;

ows a cl7os€-up of a housing with an

R ”Pfﬂh o Bt AR el ey hat8 éé&%ﬁ%asi ain
t h% é:no%fsta ]?16‘]% Y}Ez?nnngt aqg acsc%lflémg ?o ano%lleg réa’bogmlent arranged adjacent

a pair of spectacles;

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. 1 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 scull 32 and pinna
26, as illustrated in Figure 1. During casting it is important not to strain or deform
pinna in order that 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 spectacle frame can be included

in the cast impression 14.
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Fig. 16 shows a BTE hearing aid housing with a custom
ear pl ug. DETAI LED DESCRI PTI ON Reference is first nade
WO 00Fi1gr40d f or an expl anation of a first step PEI/DK2006/000357
preparing a custom zed housing. The first step
conprises providing a cast inpression 14 of the use
The gast imprebrion wglughs dawrfasd portionedivectly cast by GORIAE V&lﬂbﬁiﬁ user

anc%arbo ezr%ﬁfac%lﬁso%&l thiafed r%%{el%' ﬁ}régml%g%s%@ﬁ ghég tss hisBiR Qedlin

cast not to strarn
du&ﬁc@ﬁﬁ&ﬁﬂmpﬂﬁnﬁmin order that the inpression wll
mat ch the actual space of the cleft behind the ear

Th@'@édoﬁdfsféﬁ i€ 8le (Bshrath iPtEBabAKE a 8Py RS repkéseﬁth&on of the
hearing aid user normally wears spectac] es,

1mpwpmets§lﬂmcamfbeMt: by foptical epgminingh r@ﬂetaﬂ%ﬁwf a%ff wethod of
ane can ast i npression 14. Th
dlgétééatuopllrsp Eeg{x ‘Eng} t25 Jc’;lglg(ﬂrfac:e ggrtl on di rect I ;
by contact with the er, .an t her r
THg St e FRATOBoRBTBPEEr PR PhRaCeoheas! T e fe

thiPERRs. | itk H&% b #RRAAEEhoMd ﬁ‘lafch €hdlscitourd Bﬁthé Q{@él@ Hest Bid
in the preparation is to establish a conp

lepAes@mdataﬁmf tiof sheHeshpuig rge@ffralbmclosmﬁhg a@%lﬁlrb éefaléh@eﬁyst
palBiaS Pl orifiE He Bty ool bine B8 WcoRR BT REE 8 2 o

mitfp h@lnes,]ﬁcﬁp aitattty door Bda caRei®@T foradeinddutlehmustis | .
The sh must have a finite thickness. A first part

acespmppAdatech ANPHigHEIIRPIABIE ISt PRescdesitch (f &0 Biterpely o psRaSss, the
FitlAE Q5 g@y Q@om térerﬁ%@,t ]ﬁ)?élb }fét%t ¥ 1tﬁ’E1§Hf }])oiﬁﬁﬁ'l% &n the

gener Ccl ose e aper rst part SO
pna& troing e pbstion gemen@bhgnts:hmiscﬁtbnhdmm mgide hre shkB, aeldondaw

art, detail h b
a TigOVEh DL TR oM R CSERIgn TS [TBgres for
vaﬁs Y el D{lf‘ﬁ§{hhso[5r08é§§rﬁé’w@l‘1‘b§ afH'é&'bféSm%ﬁie?Qisﬁﬂlzahﬁns

Interactive process, the fitter will play with a
of¢lm1qalnm;dctedrhdmng gdssi bly testing different positions
on the pinna, trying to position the conponents and
Therfoedi step &the Atndfactuniag of dlel housulng byyanehnanf arapid pro¢@yping

on the shell. The pr §I.V,S§ i ncl ude desi gni ng
methee & g MSINE 2P HLESOF &y “®onponents. During this

process he will be aided by conputer visualizations of
Therfefttcsipm%h@monemg efcompenentp instdshe housingyanddhe making of the

congecitﬁoﬁg Bé{weglgth%fcoﬂgngﬁgy ng by nmeans of a rapid
prototyping
The ear plug may be an instant fit plug as described in W02006/026988.

In a variant the earplug may also be manufactured by a rapid prototyping method.
Suitable manufacturing methods are described in U.S. Patent 5 487 012 and in a
patent application DK PA200501017 filed in Denmark on 8 July 2005.

During the third step, the user together with fitter may be offered a range of options
concerning exterior as well 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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met hod, e.g. using an SLA or an SLS equi pnent. The

fifth step is the nounting of conponents inside the
whomsitmyo@and t he maki ng of the connections bet MEBEDKRIVS/000357

conmponents. The ear plug nay be an instant fit plug as

o B i BRI BEEREE, b2t Pl
hiBEhopson RuistPdRE %mrran@g%;s WhdW0da mﬁngaﬁ Wesghbhed

rn U S. Patent 5 487 and 1-n a patent application
. ] . _ .,
RSSO DL PO O, OB 0 o

modrfted mdida. If arpg éhedfeacipg hidris toctngsed fiomgilé xd mbdernte s anvgd |
as interior details of the hearing aid. Sqone_ exanp|es
logips. e

BPTISCOBIPOPEHSE COFTSPORGIPR tr et pile frdeprarictslysin-the-
CHAE T, Mominf NICAR LR AERL Bbr 1ndfe S8 AR EANCATIR s
cogppevérits ceriréspoirdigg t@thiokd nstoaly @sedafon BAMH hegring dideiwtii ba
housi arranged jn_.a | osi.tion behi nd t he ear.
prpRiTR Mo BRR R b o gt o PR g e i e apgtes wibgheas closed.

andlifi pAGedat als@olﬁ&ea,}ﬁm%h%i B ab6RETE: bR 8Hre hBhithg 1fsses.
illustrates a hearing aid with a housing arranged in a

In'Figlhe POSIHE ih%ﬂsif?% N entdi&i €/K a c@‘fﬁ?ecﬁ?@ clemei®UE a RIS the
hearing aid wth a hook. The size of~housing and thus
tubd@ hating b firg beed é8 feainditiidton of ihewitma dffibe edeecdar diveatmg it

. b d inside. If. e. he..h [ idist

o SubEo BB Bt St DSnSCiL S0 e ol

caf OANRADBRME Ss&OTHE bR idhelilichtint RO &s &Y Rdeh M BodsBig in a fixed
Conpl etely-In-the- Canal, CIC, hearing aids can be

pagidien belrgel tharras withothe gaaluge) (Frg 1dpin aiixescpasifion in the ear
Cag@n’ponents corresponding to those normally used for
E hearing aids will be preferred. Open plugs may be

favared for mld h ' defi cienci es ereas cl osed,

Figflg S0 AR CrEaTHPaI R TE RSt 40 NS B e 0t ShFor

holBing ISRYRAEE ah £ AbHIN M hidGaehe thilofihe ChCard fubd'd if'Q4&] Bebugh
is connected with a connecting elenent 8 on a tube 9,

the petlat gpening phthiedgusingi r st bend 18 around the top of
the pinna of the users ear directing it into the
Figam étshowt atshell 23 forandiTa heemgruid baéthch cheresmondingefatepdate 3. The

f the tube into the ear .ca of the user. The .
Shf%_ﬂ s Srsin weriureh ?n%ﬁac’tgﬁﬂé PRUNg g-ab@effacqnﬂaée Adas ﬁberf]ﬂﬁwcated
entrhX@CbpRARIa 4 PP nRRRtAL A biterf 8smPhdbledthsBBE RO 12R 5
C(Fi 11) 'in a fixe f|oos,|t|on|nthe ear canal .
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 pulled through a sound outlet in the housing and
connected 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 5 shows a custom nmade BTE hearing aid wherein
the forward part of the housing is forned as a hook 12
wa@e@andr4vée top of the ear and a tube 9 is fitPEDK2006/000357
t hrough the outlet opening of the housing. Figure 6
shows a shell 25 for a BTE hearing aid with a
feedbaake Apothe deyigroepsion forad3ptimh e hraiing gig forashigh sound output
. aperture 1 and an o e [ : f : .
s RlSeatgrdsbt nafubt LT upRERls e fierd Ik ARE R AL foer vith
a TRALAIRPYCIELIPA threBbupl@feddider itbide thel hbiisieg.5 i ndi cat es
the final contour of the faceplate 3 when nounted onto

i 1Theid ReepiiRiR fAcepiie B tdfinide tHEhbukiagd 1ya
Flég ﬁ?ﬁg&%itgg?g%eplétle 3 and the shell 25 toget her.g

batbérly eooib ini thg facehletef, and fiealastiosiccompapenth put et 3 FFTeRRRC,

t he rts. protrudin eygnd .t . Th
o B U R0 £ St s icd R Fltrvipey Shphen
25ti580rRBLERRSL1PRONiNE cafietfing Elefeht®, e.g. as descri bed
in WO 98/47319. The el ectronic conponents, e.qg.

THESHEIP s ifﬂﬁ?artpﬁocﬁﬂ%ﬁﬁﬁhe@ RGuFRELHMBE usdFadd B8econd part
nount e roug he battery opening. A sound tube mag 1
Cll.

24bdistimguished Eonbthe divet paridyt denzmrgationiline Soyvihipl eommeterthrs
d i Iled th t] ..t '
R U o 6 R

fadePBrtd@ANE ekt gaﬁd. THus! @ie BRstpafds fullly castohzeddo igausenghe
| o0sses, the BTE housing may be connected b

se@@@aﬂi ig Qlllstﬁymifz_ed tomatch dhafissepart ?110% a é@pﬁp@ égnalltglpfe ia%q)g];le
fa%ii??? ]tﬁ’tﬁl?' gga%ta%%%hgfound out put wi t hout

bac “her desi gn option for adapting

.the _h [ id f. hi gh. d ' : '
r B0 AR B i B R A L e ahres o
fob e IRFSINE A1, MILIT tife dTetiblc inBks 3£ @euiited tecwhpd lole in
feedback I'nside the housing. Figure 7 shows the shell .

the BoysinignBidcartesponding fohe phtzanee gpendng 4 i Eigurafe The poenigs is
l17 a gﬁhteﬂyﬁggor 6 in the faceplate, and the
¢ %ﬁeg@?ﬂa YO Snents, such as a micr ophone, a
receiyer 7, a.sigpal. ocessor _and a, tel ' .
Figgsaeboua Aylrine 0 jupd iEa tShndhas BichhES fid afibe o via
bJsﬁiﬁl‘g 1BUPK: Sbnhk&if 4ONBaE Aa84 1 AR tnghginbh &helak groove of -
conprises a first part 23 that nmatches a surface of

the heshirg 3. Attreativelychel cprnectinmelempritd may be rerneried (el to

e

erabHiBehttROBushil RiseRegatedan thet@uting 17acepl ate to the
first part. Thus, the first part is fully custom zed

FilBreldo4S @hothbP@mbodiment 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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second part is custom zed to match the first part

al ong a selected contour, and the faceplate my be a
wa@t@ndards shape. Figure 8 shows a BTE heari ng BETIDK2006/000357

wherein the faceplate is integrated in the shell 25 to

the el ectrani onents
o T SRS T s O B plg S of Gty e BoReEy
congpa Beeme Fd AgtHed déthﬂs BMrERRGRaYOREINIANG WO 98/4i3qyre 6.
The opening is closed by a battery door 6. Figure 8
Figh@Ws sholie ussmméazl %mwc&h%ﬁm%&ﬁ% tah Mokt r%nﬁntat e9
and a tube Vi a a ushi ng e con ectlng
wih pdisstdhend ﬂ;8 and a seponé hgadl hg canneoting elemeyt 8 aué antartgieg 20.
bushing 13. Alternatively the connecting el enent 8 nay
Figered@rshewt e BTH heﬁmimg)aid 30 ¢dveprizingsa heprihg agd @oushtg O, it 9
t.he connec t he housi n I n anot her
D TEREn e SIS Rrtesst Patsi Bob 208ded Ay enidiRsomds o
mﬁ@rﬂfgggga@gn§§9%§m@ﬁgther enbodi ment of the invention
wherein the shell is integrated with the faceplate and

FiBass X

8 ScRscloRIRRG Bk AGEGRRdndf LERINIAL A B g i

thﬁAb:hr g 2henddmemntetodhtacthe otheo Bletis alXongyoae unthethousing 17 by
n th housi ng 17 corresponding to

h
o VG PR 1S D g B hve Meliseieg! o cormprees 2
houbi@Ya 7avitedreiaatltaidsh Bbrah 1ARHE 3R] P%}\%ﬁ g[%ectacles By prranging

communi cating wth a renote contro
theypeceiver inghe efrphugOus bighet drputean be gclae'cbdlmmlmun @eedbdidk
ted arj.ent at.ion, as indicated by arrow 37
emﬁ%%ﬁgﬁ, ﬁﬁ% ?%Blg thﬁP‘dlrection Figure 10 shows a
el.ectroni c conponents are

h 17 f
FifGE T aRoV7 COSRUE AL BATLR L Vb GRS fabimsFiagies. I

 thB b3 Een® RROh &Gk dotn ; et:él itse ﬂ?ft’%ﬁ QstEARA to the inna and

W t hengagerrent struct e openi ng pr
thamttlpz,frthm@sef,@rpaat, batthemdentatipaie, rmstbnuzt%«irtofauhmeaf the

T LTS SRl S5 S 1B

hobgiigi ng 17, a tube 9 with a first bend 18 and a second
bend 19, a connecting element 8 and an ear plug 20.

Fi % erg lrIIS ggﬂtgtlsgrbﬁ%ﬁu%tﬁr{? ﬂl%lﬂﬁ‘% 51'drlgl a%g&d?h% gla ;12 gg Pﬁ]ced in the
clejobetWh@ the a¢ulh392 andipinoa26. rig tll’b?enilzﬁg@ﬂppme@!a Bytteﬂhlme connects
the f fjsg{]%% % stegonb ; 54 o% tthe S elﬁ' the otted hne 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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Fig. 13 shows a BTE hearing aid in an enbodi nent
wherein the receiver is placed in the ear plug 20 and
w@omiae4esdl to the other el ectrical conmponents PET/DE2006/000357
hou5|ng 17 by a wire 29 in the tube 9. The hearing ald
shown in Flgurg¥é3 al so conprises a hou

abaw thegesieraer@SIB2Y BF haghineg patert applicatign DK %1*\580901017 filed

ﬁﬁﬁﬁ rangi ng the receiver in the earplug
1n§j%ﬁ g‘#@ggt@%ut can be achi eved wi t hout feedback,
Wﬁﬁrp & Cskggllll’ll the hegnncétﬁ& ﬁgl];]s%ﬁé Qheuﬁltiezf%w ﬂqg %%gmﬁgﬂeg Etﬁll éﬁ'

1nﬂ=ﬁ1cf1% pIS)BQSSI aﬁhmmng seldchihg vmﬂm@b@bhentﬁ hgodeding iechousing,
onprises a first gart 23 custom zed to the Elnna and
tr}t%dléﬁ@mnlt pefitienson 8@ par. Hypgdifferpntaurapgemenigiehihg sy tube,

el HBLMISARR: B S aREOf palGoRRRGhAL, Ry @ite B
hoosinp) teettﬂg chfferehmglers of the tgpsefds adé phechatesy deteioDuring

a heari aid 17 a cordln o Fi as pl aced
th’ﬁli’éo%ﬁseﬂlge FOLRRERE VL H’éa]@c léaéloa EP %Fﬁlﬁaée syessent Wéﬂ’e

f1t€e£‘ | iﬁ{él%%t?ﬁ'téitrhﬁc%l il ehtehobt %sﬁé’iﬁ&%ﬁ ad Bﬁaﬂfablé %badeo be
e second | obe 34 of the shell, the dotted

In cb%e 6 feladbit & lixglggécrﬁ i§ gﬂ%y fnt Hiag e t§1ﬁla'éclur té\Brientation igr n in the

ntation efi ne es o es an y an
poaitiea abasatee rprmpeellylpammme airgnetigaghal dNomndllyripmestiave af

Ve Sl 8 QYN LORGT TS ARTOTD SHSErro R4y Bt

m&RIONEI0 JphdeR Hom tHRRR R4 &h?ec'h%ﬁ@’? QR Il?l? 2% RcakO8F an antenna
i ndent ati on open downwards. In yet another variant,

foberrhminioatiig3wiing réroble cgutrelrag, insatevefth blewalrfgt P snterna for

bott om art ndent a to contact
cog b gt s bRyttt S5 oot e
coﬁktfﬁ1ﬁt§ﬂv1ﬂ®eﬁ3k’(§%§ﬁﬁﬁleﬂﬁh fheGoftwise. but with the
nDdlflcatlon at it has a custom earplug 22. The

t‘HEnd@s?}% bh’&e RY fiREr YAEMNaQ the 'te@éc%ﬁ andMthSaR&Hal fe8thi S
prepared y taking an inpression of the users ear

remotet apsirol, @\dnherlngvmg ¢hqumtoearof posibning these ppttwgldmfdﬂm ihgm

i d t Furth det
il 2 el Al tetii S Bl i st v aupe Rt bifeine
SuABRGDAdRd f’orfthé @Qacbﬂ‘ aﬁ&ftﬁ‘&ﬁ&ar@éhrﬁ Fdbcté®tan b¥idluded in the

desi gni ng the earlniiy housi ng, the fitter will use
meded @nghearehe manufpctpred dydies rapid ot ENBg POSATF i si ng

sel ecting various conponents, nodeling the housing,

10
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trying different positions on the ear, trying
di fferent arrangenents of the sound tube, testing
WQ 200704RI0QO0Si ti ons and orientations of conmponePCEDK2006/000357
i nside the hearing aid housing, testing different
angl es of the top surface and the battery door etc.
CLedMS$yqg this process, the conmputer will make

isualizatio L]t ate the fitter.
1 BB e A B hd A s ARG R (| (L0
avai | abl e fgpaeet, and case a telecoil is included, it is
inportant that it has an accurate orjentatjon in the £ th
posi ti on 2Nt WhereHhwid Jrshpak isAdepisd t‘hﬁb‘i}?&cf”&mur of the
' i il h @4bid
el Fhen, BRI SE oo VAU B 4 S UL B0 B ot
prowbiiggitbgesnot nore than 20 degrees fromthe vertical
direction 37 (ref. Fig. 9). In case of an antenna for
communi cating with a renote control or, in case of a
2. ﬁ’hﬁ@ﬂr& hbliding Q&o?(ﬁh? A@aibP1 | WIRFEM RhidHouEiglg WbinPritdien
ot her hearing aid, other constraints nmay prevail.
ouflttese constraints will be programred in the software.
During the design phase, the fitter will place the
telecoil and the antenna for the renote control, while
3. raY tigoh M uSiRE h&ddrdihg RO hilnh 2 ¥aftbhdulBgeoppiisihganstofettion
tilting themw thin the range allowed, so as to best
shaped] as zgwphesagbar@tecaolaaqcam@daﬁgg sdd oHdethousi ng.
Suitable fixtures for the telecoil and for the
antenna, if selected, can be included in the nodel and
4. Ta8 chigomivutiag hcvoedingyo atyeofrthpprtcpding claimd, kgmprising a third
process. CLAI M5 1. A,custon%housin for aF§TE heari ng
pagh spid Hardpaadapied te BhpPRE PhEP 3 PY&TPCHAFe Tl a
second part, wherein said first part is adapted to fit
the contour of the cleft between a pinna and the skull
5. @he anstbmdiousidpg atcaadidg its anpaefithaptegeding bipims, mdysredn said second
prot%%yﬁ%ngig#Oﬁess. 2. The custom housi ng accordi ng
PAftEORIPAISHS 4 DARRB AR sai d housi ng conprises an outl et .
3. The custom housi ng according to claim?2, said
housi ng conprising a projection shaped as a hook, said
6. fhejcastbindrusing encrdiagityn gnisef the praceding clpimsyiyeheseis sejehfirst

pahEtoﬁu?ai,sP% s??égrg }i)jalﬁ{] %«a trr?angantu(r)gd itnpe%rﬁfyec eding clai ns,

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

part comprises a microphone port.

8. The custom housing according to any of the preceding claims, wherein the housing
includes a fixture for an interior component, said fixture being manufactured by a

rapid prototyping process.

9. . The custom housing according to claim 8, wherein the fixture is adapted to hold a
telecoil in an orientation selected with consideration to the orientation of the hearing

aid as used.

10. A BTE hearing aid, comprising

11
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part, said third part adapted to fit a part of an arm

of a spectacle franme. 5. The custom housi ng accordi ng
wo eooany7406 t he precedi ng clains, wherein sai d BEDDKA006/000357

part conprises a battery door. 6. The custom housing

according to any of the preceding clains, wherein said

fi rsztneﬁég’lec%nd sai d second part are manufact ured

I nt egrabhdic obtpul Ban&esOmdousi ng according to any of

t he precedi ng cl ai s, erein said second part

con hwemgatheihongipgoedidpeg a bat®ry Trepartisensparhauilst,rag amplifier

accqording tq an f recedi ng clains,, wherein. the
RS A P heRE Engh shelf uRRER Relifle f s Rt T e e
conttjuél of instciiEbddRbdita PN hRCThE se] B ardintRRiAl RiPhahyiRttBed

process. 9. . The custom housi ng according to claim S8,

byiapish protoping REgess- i s adapted to hold a telecoil in
an orientation selected with consideration to the
orientation of the hearing aid as used. 10. A BTE
11ha@ae hedgingi dild acording & ¢1gian 1 G avhepdif 68id havsiAE M¢hides a fixture for
out put transducer, and a housing, the housing
an; 39eYLHG WEPUA BBYAUEFy conpart ment, an outlet, an
anplifier assenbly, a mcrophone and a shell, the
shel |l having a part custom zed to fit the contour of
12 Wbe béarirtg didacweedingtqpdlainal @ wherdie said hbobsing canprises a
i ndividual and panufact ured a rapid prototyping
mlp‘fF‘l?@%%P"rﬂs.soﬁiﬁgg%g‘r% MIOPECEor di ng to clai m 10,
wherei n said housing includes a fixture for an
acoustic output transducer. 12. The hearing aid
13adbehefiring aidaesiording tooclaiwh £, evhereimisald housing defonmspniesieance
a_m cr.ophone port. associated with said mcrophone.. 13.
ordpb PR EarP P 3t Fleel b R e PnE R ARE Brine
adapids fareattfrgnar AafplEN haRe®IPPeNi ng W th engagenent
structure at an edge, said engagenment structure being
adapted for carrying said anplifier assenbly. 14. The

h 0. ai i ' ! 0 g
14F5 I%g% h 4 rn%Cagc}] ?&acg?dlflﬁ%ﬂ?%lgel& fd, %bﬂi‘pgigmg %8 Mﬂ)lﬁé B c%ﬂta%ﬁ‘ﬁg the
meatus of the users ear canal, a contact element for resting against an inside of the
users tragus, and a fixture for holding the ear plug and the contact element together,
the fixture having means for adjusting the spacing between the ear plug and the

contact element.

15. 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,

selecting components including at least one microphone, and an electronic amplifier
assembly for the hearing aid,

arranging the selected components in the computer model to form a computer model

of the hearing aid housing as fitted with components,

12
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meatus of the users ear canal, a contact elenent for
resting against an inside of the users tragus, and a

wo 200va8B06 or hol di ng the ear plug and the contBCI/DK2006/000357
el ement together, the fixture having neans for

adj usting the spaci bet ween e ear plug . and the
iR R GAed Orhe OB FoRoRt G5 Bpufirieg b & rapid
prE@Rigss Hhgokamdhearing aid for an individual, said

met’hod” conprising the steps of establishing a

aspaaphlingshe hedriog agd. t he contour of a part of the cleft
bet ween the scull and a pinna of said user, entering
the representation into a conputer and formng a

16 TP wieBodmReGH i@ to themriepwasRiH @b kP of hREMBIRGHR selected
conput er nodel of a hearing aid housing, selecting

copnepeRe APPILee [dglning pasitipe ard oxensatinncaf dhgheameporgnt. an
el ectronic anplifier assenbly for the hearing aid,
arrangi ng the selected conponents in the conputer
17rate mettodf aecondimgao Bhithers, wheeln Afledshéndsfané Blgctadfic
housing as fitted with conponents, preparing a housi ng
CORPOBENTS i A teGiRIEB A palancegIPening 1M HIgINEBY a rapi d
prototypi ng nmet hod, and assenbling the hearing aid.
16. The method according to claim15, wherein the step

18 Thanretingl aagortling ts elagmtlSdwharpothe step of selpstinge®mponents
definin osition.and orientation of the conmponents.
cotprisihelit o dFIGeU Rt Hgeres & aﬁepqog BTangRg WRITORPOTES
cofiis6f ddchBn£Ing GhibRMli6n 6PTRB 6 Brakifie TRE AL &R N He WBhtalbn of
entrance opening in the housing. 18 The nethod
theybessingiaidjasusedl ai m 15, wherein the step of selecting

conmponents conprises selecting a telecoil, and wherein
the step of arranging the conponents conprises

190The dedddtadeor@iig@d tRih s, Rheteteht Slep ©Pbdledis] ddehpoRdifs
account the orientation of the hearing aid as used.

comprisqnielastng o arfewwy for agemete cpatieh aiBl whireingheistep of sraging
thboREbRE B RANGM 21 PRELASH of e S bR eI

renote contro ere
thaoriemgiongf the hearing aid as used.

20. The method according to claim 15, 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.

21. The method of preparing a housing for a custom BTE hearing aid, 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 the individual,

preparing a housing based on said representation wherein a part of said housing is

adapted to fit into said cleft, using a rapid prototyping method.

22. The method according to claim 21, wherein said establishing step comprises

establishing said representation with a contour of a part of an arm of a spectacle

13



the conponents conprises deciding the orientation of
the antenna taking into account the orientation of the
wheariismyoa@i d as used. 20. The net hod accor di ngp€DDER@I6/10357
15, wherein said step of establishing a representation
conprises establishing a representation of a part of
fragme. andreald pepainSSERH EANPIGICs PFAPATDS 2 AAUSIRHFYIPIIRI MY i s
. Iy ' ' ' adapted to fit a part of
1n§%@§§§g% ué%T@thgggkgké acle franme. 21. The nethod of
preparing a housing for a custom BTE hearing aid, said
nmet hod conprising the steps of establishing a
representation of the contour of a part of the cleft
bet ween the scull and a pinna of the individual,
preparing a housing based on said representation
wherein a part of said housing is adapted to fit into
said cleft, using a rapid prototyping nmethod. 22. The
nmet hod according to claim 21, wherein said
establishing step conprises establishing said
representation with a contour of a part of an armof a
spect acl efrane, and said preparing step conprises
preparing a housing conprising an indentation for a
part of the spectacle arm
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