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BE 1010200-A discloses a system for making a soundproof plug. This system comprises a
measuring system with a scanning device for measuring the contours of the outer ear passage.
20  The data from the scanner are fed via a data memory circuit to the mammfaciuring machine. The
manufacturing machine fortns the flexible plug directly. The finished plug may be provided
with channels for electrical cables and sound tubes for incorporating a vibration sensor, used

for commmnnication.,

WO99/27755-A] discloses a hearing aid including a faceplate and a matching adaptor plate

25  below it. These plates are held in together by fasteners such as clips or screws. The faceplate
and adaptor plate are custom cut and {rimmed to seamless match a custom shell. Only the
adaptor plate is glued to the shell. This publication is silent regarding the manufacturing of the
shell.

30 'WO98/47319-Al discloses a compact modular hearing aid comprising a hollow plug with an
exterior opening which is covered by a faceplate. The faceplate has a recess with engaging

means for a socket part of an electronic modnle.




V8 y8 46 y9 51 (a) O (b) (57) Abstract: The present inveerOiMQyQ@gat es to
manuf acturing of a hearing aid housing conprising a face plate and a shell
that is individually matched to the shape of the auditory canal of a user.
Manuf acture of the face plate includes 2at | east one automatic processing
step based on data froma CAD/ CAM nodel of the hearing aid housing. For
exanple, data relating to the circunference O of the face plate nay be

provided to_a nunerically controlled machine that automatically cuts a
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hearing aid housing is manufactured with an integrated face plate. The
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the "@Guid- without international search report and to be republished ance

Not es on CoBesuctiprpiiinsivadypllymatshed haysisesal ivibe-eof heerng alfegi n- upon recei pt of
that report ping of each regular issue of the PCT Gazette. 20 May 2005 WO

02/ 078233 P& &ai8/082& @B anlembbih ok e pfdend BRI AN pednuh ubiEARIING Al D
HOUSI NG AND A HEARI N%,AI D The present |nvention %ener,a_l ly relates to
hearing ai d° &% 1781absimbgavdieny cambanfip e o 63 ithegrPy ruminzine fhe sizs fdbeai d
housi ng. Thgealing#mti on nore specifically relates to the conputer aided
design and nmanufacturing of a hearing aid housing. The invention still

nore specifical rel.ates to .manufacturing of a hearing ai ousing that is
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5,487,012, sndiehiacuring oflh BalifSathvitor cobidti haabtive bppgar@ice.a hearing ai d housi ng
conprising 10 a hearing aid shell with an opening, and a face plate for

covering the opgning. The Piel | is. indiyiduall tched to the shape of
he - audrt or 5SS g aeei el e rrsch e iau b iy Lied RS ot BT oy i r ect
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including a shell junction contour encircling the shell for positioning of a junction between the

hearing aid shell and the face plate, and shell positioning means, forming a face plate model

including a face plate junction contour adapted for matching the shell junction contour and

face plate positioning means adapted for engaging the shell positioning means, producing the

shell based on the shell model, and producing the face plate based on the face plate model.

. According to another aspect of the present invention, there is provided a hearing aid for
insertion in the auditory canal, comprising a hearing aid housing with a shell and a face plate,

- the shell having been produced according to a three-dimensional model of the shell including a
junction contour encircling the shell for positioning of a junction between the hearing aid shell
and the face plate and shell positioning means, utilising a rapid prototyping technique, the face
plate having been produced according to a face plate model including a face plate junction
contour adapted for matching the shell junction contour and face plate positioning means for
engaging with the positioning means of the shell so that the face plate circumference matches
the shell junction contour when the face plate positioning means engage with the shell

positioning means.




conputer nodel of the shell. US 5,487,012 does not address jghay 2005

manuf acturing of the face plate. BE 1010200-A di scl oses a systen1for
maki ng a soundproof plug. This system conprises a neasuring systemwith a
scanni ng device for neasuring the cont@ars of the outer. ear passage. 20
The data fromthe scanner are fed via a data nenory circuit to the

manuf acturi ng machi ne. The nmanufacturing nmachine forns the flexible plug

directly. The finished plug maybe provided w th channels for electrical
cabl es and dBitscerdipe's ap grbadiesat fdicdnicnipnedesibind miapyfaciaing of the fgawarite f or
communi cat i %Iudéé@%gsggnz5@[01‘%&0%%0%&'519? 85 RsALFbAd ﬂmﬁ-'thg nloB lo'f'ﬂé ﬁlﬁrﬂ% fi@acepl ate
and a natchlng adaptor pl ate owit. These plates are

t oget her by hpusine @herply taq fags phite ig nitqmatienlly supehgiuredyp t tfl%ﬂéf’émgaitl@helaﬁﬁr adapt or
plate are Cushm fakkioRfohf da bte 051@&“1) Qﬁ&néﬁi]ﬁrQoﬁroﬁ%&%@ hel!l. Only the
adaptor plate is qlued to the s his publication is silent regarding
t he manuf acdPmatigelyious peepargighy Ima““fwlr%@/w% Alconus haigagsechegthe onpact
modul ar  heapinfigndbloeONPri sing a hollow plug with an exterior opening
which is covered by a faceplate. The faceplate has a recess w th engagi ng
means for a_socket part of an el ectronic nodule. 20 May 2005 2 It is an
obj ect of aN@pBEhaERt detsainge sscatiripgheepch 2 belyprehsde oo yrRrpreipn,

i mpr ovenent gre Q- M&%uﬂ%&%ﬁﬂ&é@ﬂ%ﬁﬁn%@ﬂpoﬁ@&%@@&h%&?ﬂaﬁe a hearing
aid housing,e.qg. inprovenents related to automati on of the manufacture of

the face pi a@meﬁﬁuglmgta meghagial deyjis info cgtach Wittsthenodt #dmradingie prsideneit

i nvention t e fddcHahied déVite QTR tuingl £&d- &&nﬁ@ﬁeas%@%@&h&ﬁwﬁ% scafdflbivheld |y

mat ched housi ngs of in-the-ear hearing aids i s anot her object of an
enbodi nent PHE present invention to facilitate optinmumutilization of the
space available in the auditory canal and in the outer ear thereby
mnimzing the size of the hearing aid. It is a further object an

enbodi ment of the present invention to provide a systemfor the design and
manuf acturing of a hearing aid with a cosnetic attractive appearance.
According to one aspect of the present invention, there is provided a

met hod for conputer controlled production of a hearing aid housing with a
face pl ate havi ng engagi ng neans for receiving and holding a hearing aid
conponent, and a shell that is matched to the auditory canal of a user,
conprising the steps of. acquiring data representing the shape of the
auditory <canal, formng, in a conputer and based on the data, a

t hr ee- di nensi onal nodel of the shel




~plate positionin

including a shell junction contour encircling the shell fonopagidgeni ng of
a junction between the hearing aid shell and the face plate, &and shell
positioning neans, formng a face plate nodel including a face plate
junction contour adapted for matching the shell junction contour and face
pl ate posi YO HG* reans adapted for engaging the shel | BEYFERE3 g neans,
produci ng the shell based on the shell 3nodel, and producing the face plate
based on the face plate nodel. According to another aspect of the present
~invention, there is provided a hearing aid for insertion in the auditory
canal , conpr Insioprgontachimeastireropntsi resitns of peipiswn the serfastheflah olertimay Yeace pl ate, the
shel | havi ngahesn.PrAHNGHAAGH OF fbid Seab ofradidlififi g}mﬁa A0@ecsRge!l of the

shel | including . a |Junction contour encircling tRe shel | for positioning of
a junction bettrEeTaqiaed Heray hipfdasipteradporith artbifrpgy Rapieofiheckioth at e and shel |
positioning neans, utilising a rapid prototyping technique, the face plate
havi ng been ficaatigsicnagrmaydiceady dorm, fudCe ulilasual A@ddh, sbund kadidtierg a face pl ate
junction .co pt ed. tchin he el | _j-unction contour and face
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shel | so t hawtrevidet fight evisgiicdisht, oifrredihgh fa mfrercdrtliotires UHF tvdiatidsetF radiatinst | on

cont our menet&,*ﬁ%’ti@l@fzhgia@cln,aéu@h ﬂgﬂaﬁbxpﬁ'eﬂ&m%ﬂ&ﬁorgprme%af%ﬁsbe& be. shell

posi tioni ng neans. May 200 2a Thus, according to an embodi ment of the
i nvention, design and. nmanyfacturing of the face pl at i_ncludes _at | east
one aut omat i iﬁcﬁ’gﬁf‘,‘etgﬁhﬂ‘ﬁ“’ F@ﬁh‘ﬁé?sbggldﬁ‘ﬁl‘”&%t"é?yf’}‘%%? l"’%bt%ﬁﬁa‘étl:d By Be heari ng
ai d housi ngrefilveing pfratiing, ditbratingdr abserbing ederty@n by ing abrhbynafioiefeatt ured to fit
the hearing aid shell. For exanple, junction contour data may be provided

to a nunmggi CagleyanpRng fa&l:}n%denﬁpaq{ﬁw?ﬁ%ﬁtb@tﬁnto@éﬂ&m.e&%&aﬁmgﬂﬁém&téﬁ@@r ately
pl our th e

manuf actured face plate along a contag at _matches t {Eunctl on contour.
Vari ous met e cgiperg Biet G Fiymey bedititingd fodatget sl défysehrefcted ipp3 8y, such as an
ear i npr essi Qiface oBfhe objet. IThéNEIsNIodsdF bdi@s ditle sulblod 66t dBREtreRctRE tRGgkt | on of a

poi nt on a surface of .an.object .may b rfornmed b vi ng a .echani cal
vt ce i nt o Pmesa i of RSl Hermtte rBSr Rl e SioR R rofleS B o
-mechani cal deéhicteg bea mgvablggiimg. a co- or di nat e neasuring machi ne havi ng
scales on noving parts. 20 May 2005 WD 02/078233 PCT/ EP02/ 03306 3 In

non-cont agt TRARPE SIERRbSst nRP&bd He@BSrmitea RAh ApiSrafy of diRrsrid &aR6Rs. @he aN Obj ect

may be deter ed by transmtting one or nore beans_ of radi ated ener
t0\>ll\ar ds t he ‘BJE] cigi& elhi%larmrnatef by a set of glcoherent?ight sources, such as light bulbs, emaitting 9y

substantially white light in all directions. A plurality of cameras with known positions in

relation to each other are used to determine positions of peints of the surfaces of the object by

triangulation methods.

20  When the shape of the auditory canal is acquired by scanning of the canal itself, dynamic
recording of the auditory canal may be performed. Since the shape of the anditory canal
changes as a result of speaking, eating, drinking ete, this method of acquiring the shape of the
auditory canal provides data which vary in time whereby such shape changes can also be taken

into consideration during manufacture of the corresponding hearing aid housing.

25  Alternatively, a plurality of impressions may be made of the auditory canal with the jaw in
various tespective positions in order o accommodate shape changes of the anditory canal. For
example, two impressions may be made namely one with closed mouth and one with open

mouth,

Having acquired digital data representing the shape of the auditory canal and a part of the outer
30  ear, these data may be further manipulated according to well-known mefhods of CAD/CAM
(i.e. Computer Aided Design/Computer Aided Manufacturing) systems to design and produce a



detecting radi ated energy that has interacted with arbi trarzm\g%; @SOf t he
obj ect. The radi ated energy may be of any form such as ultrasdun

radi ati on, sound radiation, 5 electromagnetic radiation of any frequency,
such as radi ation of X-rays, gamma rays4 ultraviolet light, visible light,
infrared light, far infrared radiation, UHF radiation, HF radiation, etc,
particle radiation, such as radiation of el ectrons, neutrons,

al pha-particles, etc, etc. The object, the shape of which is to be

determ nedleawwd hopeing ete. wehing ﬁ@nmadltfaeee@m@rs@ngynoldyl of thefshape o thy,

refracti nglealqlg aﬁcf &g, 'F%eprtheqpcﬁigf&ém dﬁﬂﬁ{r&%ng 019 ut&@%’e&qm d‘B thf%@ her eof .

10 For exanple, a laser may emt a linear |ight beam towar e obj ect
under neasiipensiensl views andtwo-dirsRagionsh revscectionsh ang m@séhﬁﬂmamdbﬁermn lized to
detect |i alhedlich métfdny 1ﬂcﬁfdln§%e%cfn&%rﬁe§chﬁed hetdlnl ¢ i %ftménlf'gftﬁpﬁlﬁ&i ayl nen,
positions of points of the surface of the object retlecti ng the |ght beam
are deter rﬁeri’éﬁ’l%%!%ﬂéﬁfﬁﬁl\éﬁsm met hods. The beamis swept across the
surface of the object e.g. by a novable mirror. 15 The shape of an object
may al so b atraianesh ibbdiment Bf HE fkdehdinRhtic! ACAHRAN @B RSvided R ObJ ect
is then il]um nat eg a set of incoherent |ight sources, such as | i ght

bul bs, enidetighigd ﬂ@ﬂ#&%ﬂgﬁpf whgayingiifl heusing gri ajfppe glate st . shall thtds machsil i al i ty

of caner asa¥udiors RMMNoAASLL EdpSisinD a pFoelsBdrioR st a@aﬁ@qg’ r&&b@ﬁnd"ﬂr&e&ﬁﬁfé to
determ ne positions of paoints of the surfaces of the object

- triangul atrFl?S?Feﬁ‘E’ch]éf‘cFémPeZ’é thpgagitor eanaly fopaing ﬂtl‘?f‘edlﬂe%ﬁﬁtﬂé]rf?odﬁh@fdﬁ/ e shell acqui r ed

by scanni nﬁse@fonttﬁ}Qiaﬁafﬁﬁlouiphﬁlﬁ%Eata Q‘.}Sfé@éﬁhﬁg thé 6841 PR bidnl¥e 1RURITLRAEY canal
may be perforned. Since the shape of the auditory canal changes as a

resul t of Wyaeidlaigbasedien heymodet nk| ng etc, this nethod of acquiring the
shape of the auditory canal provides data which vary in tinme whereby such

shape cham@saéaamﬁb&gnn@baﬁiﬁﬁéaﬁdun&@ada@i&ald@am%qrb sl%wgftﬂ@ﬁuﬁ&fture of
the correspondi ng heari n% ai d housi ng Iternatlve_]‘{ a plurality of
&

i npr essi orférahRGRENGARIE obfhe P eamndtadwd@éﬁahew& Hd thelt Thaworldh of harr i ous

respecti veu@ies) Jahél’ Fb'inain@ u&hﬂ@éd WR1eARGRIIRA ﬁea%?ﬁ@slﬂ:ﬁ MPESsubcttdre audi tory
canal . For exanple i ressi ons nay_be m nanel one wth cl osed

nmout h and “Eﬂﬁ‘éﬁc%}o%a"é ﬁ@"dt“m Hous fegtires gs ‘ﬁ'@dfﬁ PesergbediPew-dite tradels ma¥®eesent i ng

the shape &Emyaﬁnaudh QhbIS @G, aameahdn%aty b@fixsf;l@f‘ed%’s%ﬁéd in3 Ladifory t Nese data
may be fur mani pul at ed accordlgeg known et hods of 0T’IE)/CAM

(i.e. CompsatabFoniyard qtess Pyposeip e Ofeﬁlﬁ@dlt%?ﬁwlmbﬁ figR)aved rasraratly-o desi gn
and produce a 20 May 2005 4 hearing aid housing, e. g. including formng a

t hr ee- di- mansh Qﬁﬁbtldm @le tRke-HibRnSHRPRo R oittﬁ'@heah@ga{ﬁd ﬂﬂsllad Shnfoledcircingr t her,
t he nodel ¥1 dj spl ayed on_a_conputer screen _in various three-

the shell may be selected for definition of a junction between the hearing aid shell and the face
plate, and data representing the selected junction contour may be determined. Preferably, the

Junction contour is a plane contour.

According to an embodiment of the invention, the shell is produced based on the model and

inay be terminated with an outward opening defined by the junction contour.

In one embodiment of the invention the junction contour data are transferred to a numerically
controlled machine that automatically cuts a separately manufactured face plate along a contour
- that matches the junction contour. As mentioned above, the junction contour may be a plane

contour compatible with a plane face plate.

The face plate may comprise positioning means for engaging with corresponding positioning
means of the shell so that the circumference of the face plate matches the junction contour of

the shell when the face plate positioning means engage with the shell positioning means.




di mensi onal views and two-di nensional cross-sections, and e NIAUR3Ut onat i ¢
and operator controlled functions, including the functlons descri bed
herein, for adjustnent of the nodel may be provided by a CAD/ CAM system
Thus, accordin to an enbodi rent of the present invention, a CAD CAM system
is prOV|déW7988 2Jesi gn and manufacture of a hearing ai BCHERIZOFES with a

. face plate and a shell that is matched fo the audi tory canal of a user,
conprising a processor that is adapted to receive and process data
representing the shape of the auditory canal, form ng a three-di nensional
nodel of thelﬂgweqfqrred prelepdneptn the free Rlait pesitionint: mnmnmmsn@atbmtanerf@pple@entu ng the
model for ﬁ%ﬁh%@hﬁ;@a&mﬁ faé@ﬁate taxa%maﬁpo@ihéﬁfg RAR&ImAR.d he nodel .

Two identica delsna be formed fromthe acquired digital data, i. e. a
model of t he™dpiEfems t”%%ﬂ%%ffd?%?lfﬁﬁ“ﬁ@a@tb%ﬁﬁa ong fs PIHRAERIUESH Theand a nodel
of the hearifag paatcds sl eﬂohg thd ] jﬁﬁ:uﬂi)dﬂﬂouﬁfa tHad imatéhdihé jaﬁdwﬁ&iﬂa{n WHRA Bk BXS

unchanged, ct to

nodi fi cat \(I)wr;lfgasgo ac?jgotfpr (5’““5105‘1‘&6\;%{’? ’ivg{}’g r&%ﬂiﬂﬁ]&@mﬁg"%"fl esg‘gfﬁje%%?l bed bel ow.
The nodel s nepyreds assemitilys ofl tapyfemd platy aod ¢ shelbsfsilimpde col ors, and the shel |l may

be displayed inserted in the auditory canal. For this and other purposes,

the nodel  of maffneRbd daRMeX:, ﬁ@ﬂ@épla@yosﬁwﬁe%&xﬁgmwﬁﬁ%aﬁ&m k.mal | Upon

formati on of the three-di nensi gnal npdel” of the hearing aid

 contour enci FEfYiRR2t therrcgEpee ohl Pprplaicirraunatieg ot G cirpferies B fedice o | unctl on

bet ween t he ;haamataigtamf:droﬁhm dircuiitebeich thad i0BstanpiBicGual DG teekhas ﬁﬁﬁHsﬁaE nting
the selegte u i on nt.ou be determ ned.  Pre bl junction
cont our :‘Ei athﬂ q’%&mco '?(ilﬂtr'l(])'l *ﬂﬁm&égwmﬁg?%macnmg’i’ﬁ%ﬁf%ﬁ eﬂ“‘%‘ﬁ’@“"%}‘énu on,
the shell i sTf}Qrf@dEieteds chiopled thoprottivs contriedo thah d matvhey tHedunttamrpntoer whendket h an
out war d openinaohf@Rfi 8RR Yack ﬁl@cebﬂdﬁf‘s}oh%t ﬁgwondlﬂ aRBPm«%HRPQJrﬂFe% of the

i'nvention the s%]il?nc'[l on contour data are transferre nuneri cal | Yy
control | ed nBtRrhdhehelt Poawﬁwwvm@m&%@ﬁgﬁ%@éwhm%ﬁn&e@wed face
pl at e al 0Ng dtefidiiy igwdrdly tdva@ids BB ingdfie:Sof the Shefl Wit Gdcbition SRAINLIAKE corspon®i} | Oned

above, #%CE# on.cantour may be a plane contour conpatible with a plane
face pl a ace plate may conprise positioning neans for engaging with

correspondl ng positioning  neans of the shell so that the circunference of
the face pl enditoelsioss. pwipopitinmef p baiter oprnina fn thf facepinge fadilithting igbetipnand f ace

pl ate posi t et aBARSy %’ectéﬂBﬂ?lxﬁcﬂﬂecﬁﬂ&lelfac@ﬁl@t‘aiﬂo@i“ﬁﬁ&dﬂ@ﬁ@ﬁmdeio May
2005 WD 02/078233 P /EPO 03306 n a preferred enbodl nent, the face

pl at e posi t i CHPAY EERITS PE *’l“?g’émﬁ]ﬂy”ué‘%?s‘ff it nygrcallyy ot rusion at
t he i nner swﬁtwﬁaiw:kmbmadmee pl ate, and the shell positioning nmeans
conpri ses

20  Ina simflar way, at least one microphone opening may be provided in the face plate.

In another embodiment of the present invention, the hearing aid housing is manufactured with

an integrated face plate.

The integrated face plate is defined as a part of the surface of the hearing aid housing that does
not match the shape of the anditory canal of the user; rather, it defines a termination of the

*25  hearing aid housing facing the surroundings of the user when the hearing aid honsing is
inserted in the auditory canal.

Obviousty, the face plate is integrated when at least a part of the face plate and the shell are
produced together as one unit. For example, the face plate is said to be integrated. when the
joining of the face plate to the shell along the junction cantour is produced together with the

30 shell, i.e. during production of the shell the joining of the face plate to the shell is inherently
performed.




indentations that are adapted to receive and match the at |gagl, 9hs face
plate protrusion. The face plate is cut along the junction contour so that
it matches the junction contour when the at 5 | east one face plate
protrusion are received by the mating indentations of the shell whereby
correct asWeBPB2Hf the face plate and the shell is facPCTERREEI6 | n anot her
enbodi nent, the face plate positioning freans conprises at |east one face
plate protrusion at the inner surface of the face plate termnating at the
circunference of the face plate at a distance fromthe circunference that
I s subst ant i Atdoydingtuiapreftmedichibodithintéfiiedtvemtfon] bresdiekisiobdl natel bithe facenct i on
contour. The I t S unction
cont our . gﬁt?les flxrmgi? ﬁi enlm?csﬂésg%[s ci% r“un%t?‘%%{)ﬁtunca{l& &gfaégﬁ%t!: mg&els%nﬁt@# it

mat ches the m&wﬂ%weemmmmtmﬁrqeﬁ@mnmwlthﬁlehwnt e@ahqﬂSI%§aﬁB§ce pl at e

protrusion abﬁ'ﬁmEdﬁﬁm‘é@fn&ﬁﬁHﬁﬁ%é‘fﬂdm&ﬁg\ﬁthztnlﬁﬁegrﬂé&%ce 1k fapmah, oo he shel .
The shell positioni ntgc means may further nprise protrusions at the

junction &ontdigjse typipe;t i"ﬁtWchtaé%e?}gh%éhy’ﬁieéwﬁﬂngtﬁ“e@ he shell for
reception angeph@ficindgebg I pRdbr g (feaa®iep inklie® pliaf)r #si ons. Shape,
di nensi ons, and position of a battery opening in the face plate

facilitating,|nser XEBF t and

i ncluded in ﬁle ?13%58%?‘%@ Jneh %ﬂﬁ%&g&@ aplal?ea%]itgg onpgmﬁ)gglg%eoﬁlg%g may be
provi ded aut eirening eetltdﬂgtemmﬂ fong rlatederilatipgmserficn apd-iemeyabof @ pptsry w2 [op y

control | ed VWQikioh ghdPREREINE the Be pilte Fodel MhtliPfnrtMRMctudtld id BSEHsif HBoadl Cr ophone
openi ng maybe pI’OVI ded |n the face plate. In another enbodi ment of the
“present invenptio r|n.a|d housi n uf act ur ed

oo at df T e Henvs: e opiiegpicp s pat B F aPERiL A Bty o
the surface of the hearing aid housing that does not match the shape of
‘the audi t or yDiestienal dragtiristias 9Biwo nyicrerfenes pdsitionpdfat a1iérst apd 2 sspomfl migrapBIRCof t he 25

hearing ai d Bous dGpdcasl Jnmtetteh%ys]fc%@s{ﬂha@%%gt ﬂ)@y'&lﬁ:ﬁlﬁtﬂ%&ﬁﬂ:&tfm af@ear i ng
aid housing i's .Ins erte in the audifory canal. Qbvj ousl)i ce plate

a
i's integrat ST aPPES gty flttmestWﬁ%meéPe@ﬂﬁP% Pﬁi”"?ﬂ@lﬂ are
- produced togaﬁﬂa@bm&s aﬁﬁ&edﬂﬁb&tmnfdfarammlme cattdnnmf]:amy jatlateahdsBapsaftte t 0 be
~integrat he .f t g the
juncti oneigon ué?fre o O elegc)T.lceﬁgl ol dtechremrmavm't?tf 58&%143??%&%&%&@&3&& ng
producti on ofantlhe sheII t he 10| ning of the face plate to the shell is
inherently perfornmed. 20 May 2005 WD 02/078233 PCT/ EP02/ 03306 6
Accordi ng t OTE: fide§fa®riug dave ehRghsmeihs ©f retddng AY Bk heardy hidlc@@paimrensi onal

r_md el of th ea:Id%gn%del of the engaging means may be included in the face plate model that in turn is

inchuded in the hearing aid housing model so that the integrated face plate may be
20  manufaciured with the engaging means, e.g. using a rapid prototyping technigue.

In one embodiment of the invention, a face plate is separately manufactured including a batiery
opening. The separately manufactured plate may also comprise the engaging means. Then, the
shell of the hearing 2id housing is produced attached to or abuiting the plate, e.g. vsing a rapid
prototyping techuique, layer by layer, the first layer or cross-section of the shell surrounding

25  the battery opening along the previously selected junction contour of the hearing aid housing.

In another embodiment of the invention, only a part of the face plate including the battery

opening is separately manufactured. The circumference of the part is inchuded in the hearing

aid housing model, and the hearing aid housing is produced with an integrated face plate

attached to or abutiing the separately manufaciured part layer by layer, the first layer abutting
30  the circumference of the part. Alternatively, the shell may be formed starting with the end

opposing the face plate and when the integrated face plate has been formed terminating with an



plate is formed that matches the selected junction contour 2oaqgy ddts face

pl ate nodel and the shell nodel are conbined into one three-dinensional
nodel of the hearing aid housing. Based on the conbi ned nodel, a hearing
aid housing with an integrated face plate is produced, e.g. 5 utilizing a
rapi d prot SOPHPRESt echni que, such as stereolithography,P¢§§%Pm§?ﬁtering,
fused deposition nodeling, drop deposition printing (resenbles ink jet
printing), etc. As nmentioned above for the non-integrated face plate,

shape, dinmensions, and position of an opening in the integrated face plate
facilitati ngopkiisgHatih®iciBgifere@iEanatthing the dirdaitckeRte/of MR yephatelypRidaed gt cind

included in the face . plate nmodel..that i.s fuyr r.i.ncl in.the housing
nodel . 10 | n&%ggﬁp%%’g‘?p%fi?gg‘?nﬁdé’é t OISHes ?’r‘ﬁ?ﬁ‘%ﬁ %ﬁ%aggg’ﬁﬁenoﬁe% be provi ded
in the integrated face plate. Directional characteristics of two

m cr ophones Pafbirt e pravbretheapingfaid hopsings ganbegepufaciured i puplsbine batgyailizing

respecti vel Yuy@holhpinglechfRst PR BRNHCL AR BRR nP BS PRSP RYmBemeal cul at ed,
and first andP Second positions of the respective first. and_ second

" ni cr ophont  opdwing Py of batier) openingg cqrtsspendingdp p R gt hepring A depsiugy
~directional mRaraches ns 14 .codfiRe Gihgny s Se BAYing AChausiepst Then, ahage of t he
15 outer ear, e.q, as detern.n dyr.J eterm nation of .the shape of the
cor r espondi n‘gﬂ’a?& POy R AL ‘ﬁ’?ghl’fdgc st gapgtmémnu’é@n%aev%s P %“ﬁ‘ﬁ‘g“gaﬁ?]‘g means for
recei ving anpeking aing the gunbiarcomigr af ths reprperienatys aiddhousing. Imaddier eeroplha engagi ng
means may b%ﬂr%mﬁbb@ﬁggﬁn&g%ﬁ?ﬁgfﬂl%ﬁm% gm%mé Blod MR drSposhibish uded i n

the hearing ald housing no e integrated face plate may be 20
manuf act U ed®aiapid PraveyREReGERATHRY foreamils! wanufpcogesf fpfurglity ghfiepring Aibetsgt ng
t echni que. |id 06 AFRALH FBBE poliddient PueRbingihpaan waepoptielig nanstapar at el y

manuf actured including a er openi ng. .The separate nuf act ur ed
plate may al G LIRSS ?RE&%WQ%%?WS%@&%%?kﬂfﬁgﬁ?smoﬁéﬁaclfslﬁ%'ﬁ?p%f m?‘%]'e heari ng
ai d housi ng teprqvidetiuitteehrradpbmsioly @okittooing mezmb thtttrbatn) thelpesitivinmg eneans offhe usi ng a
rapid prot oig%ﬂ%_ng techni que, layer by layer, the first |ayer or
cross-section of the shell surrounding 25 the battery opening along the

- previ ousgbsel ected, junction contour of the heariﬁg {?i d housing. _.In

anot her &hboleseratatelmappactieed fAgtelagor Pt {he Sopplftf ogiicR Rale e &t

i ncl udi ng t het nlpAl, @A Ys sporRHiaxipallysesiepdi Rl acyicaremmihas tir ed. The
circunference of the part is included in the hearing aid housing nodel,
and t he hear4 o bW nd i ks : e plate
attached to rtgjl}gga%h??l?%gf it) he gg%%%ﬁ%?ﬁ%% gg?ﬁ?ﬁ%&ggorﬂ% agg@% by | ayer,
the first | agstonyneddentitbhagocksient kpst enspfiavrbarces Bgnakmieessefr 14 2 CE¥F nat i vel vy,
‘the shell _ MebBseh QrtddarslpAldthbidehe Wie hcaﬁﬁ?ai&ﬂlﬁsinﬁbﬁﬁﬁécﬂgfaﬁd}ﬂhté 1a0iag pl ate and
when the | ntedraled, ace Pl ate s Dosn ol TR ul ShTbiRtbdlt. Mkl AR 20 Mo

hearing aid housing comprises engaging means for receiving and removably holding the socket.

Itis an important advantage of the modular hearing aid that the eleetronic module may be

removed from the hearing aid without damaging the hearing aid housing.

The engaging means may comprise grooves, tracks and/or notches for engagement with co-

25  operating socket engaging means formed on the socket.
The socket engaging means may coraprise elastically resilient lugs.
The lugs may be integrated with battery terminals projecting from the socket.

Shape, dimension, and position of an acoustic output opening in the hearing aid sheil for
transmission of sound from the hearing aid towards the tympanic membrane may be selected

30  and included in the shell model.




openi-ng having a circunference matching the circunference. Jﬁh
separately produced part of the face plate, the part is p05| |one3 in the
opening and fitted and attached to the opening. Further, one or nore
hearing aid housi ngs may be nmanufactured in parallel in a batch utilizing
rapi d prot WOPBPHE3 echni ques. For exanple, a batch pl at BCHERPR2BBIG epar at el y
manuf actured 5 including a plurality ofgbattery openings corresponding to a
plurality of hearing aid housings. The batch plate may al so conprise
engagi ng neans of the hearing aid housings. Then, at each of the battery
openi ngs a sbhpidyidgithelrdomA ihe hébgind Mﬁcﬁ;s&gam&fmﬁﬂm&mn&y Bghal AReIRFPEct i ve

battery ope t.he punct]on contour respective hearing aid
housi ng. In %ﬂﬂ%ﬁéﬁa‘w@gﬁ 'éﬁjitw }tb‘f (B ?"9’“5?”‘?’?%”%85@%8 THREh R e’@)‘ﬂ%dm{sgepar ately
manuf act ur edsopairih the dﬁecmbreofﬁ dmgimpinsitagis aff the 40diBiry ¢agsh s, Tridnitnizing the aipgh of
prototyping . I earing

ai d housi ngsﬁgﬁﬁ[‘l?l%%fl%%mﬁg Q?‘% tﬁ#@%@%%@f@éaﬁd I% eg{’%}rl%% o%ﬂ pi ng

appar at us3 wi erteatisdg paciudesi hiygo askiters cinpiwallaccur at el y recei VI ng and hol di ng the

parts in precisely known positions. Each of the parts may be provided with
correSpondi n%ﬁ@ﬁﬂlie@ﬁ&di@maﬁﬁlgtshﬁdudmwbaﬂﬂe ﬂ&ﬁ@ehﬁlﬁ&hﬁ]&nﬁ&&lﬂ&n of the

bl at e of bat BHUPa ity VORER AL rohe nbapns i pa e apehns,

elastically me]sa’hhg mmacdplzgsapﬂhm@basdadtedtabngmmdim veamlmontkaandmsmtmdgl aid may
be a modul ar gﬁ?ng' fvl\}gt ﬁdu%uﬁ%@ﬁﬂﬂ@%@uﬂ%@%@%ﬂ MH}E&JHBQM%QHQ‘QSS-

el ect roni ¢ no east one m crophone

processor? afsefion alprechs lprgth of &5 chayad e PFO%Sﬁ@ﬂhre%fﬁhen’gntéﬁhen vhowns] my bevhe hearing
ai d housi ng &QwRki S&Ssa cifro%ﬁ.@ s@Ja@t @ctsh@;mrnﬂctﬁlga& \mtr&ﬂa YorRRL B, Ime defd ned

therein for zE)gssa%e of he el ectr uI e. E her, the
hearing aid er'fc’é’t&mé ﬁ&ssﬁ%?ﬁa"% WPﬁ]@nﬁe emovabl y
~hol'di ng the m@ﬂ:leeﬁieclfieditnanuﬂlyaﬂg iagnie O#1- mm&dmmnn@m@stemanmwa@r heari ng
aid that the, gl GehonifolBANLe BaPEa feThNE0. L aMAdSAGARL ng ai d wi thout
damagi ng t he Bar | ngﬂﬂ ou5| ng e eng

agl ng neans r conprlse grooves,
tracks andl/ oreniiigion H@@ﬂeﬂ @ataéﬁg@q@n@fm opspipgofdhy-vegténtiopehernel infresereretid engagi ng

neans for madshﬁmop?a&ﬁc ﬁ@?ﬂ'&@ﬁlate J;@ @dl&ﬁ@:ﬁ%d @@gﬁm kAP RARSEARYpréREaaNith e
elastlcally resilient ntegratedq with hattery

termnals prjEegrege ?%%P?Wé‘g %B@thme?%%‘éf‘ﬁén‘{ R Do 3mYaBBsi ti on of an
acoustic out@hﬁuei@pﬂﬁﬂgﬁgthbfhciﬁlaeﬂne;awaaﬁtgmaicdly&hlethlhte&f@d’mtaﬁngmsmauss| on of sound

fromthe hearldﬁgLl ﬁ]‘;{% ds %%ﬁwzex E% e may be selected 30 and
1
i nol uded i n PRATRe} e AL E@%éﬁ R 975235 PCT/ EPO2/ 03306 8
20 As for the acoustic output opening, displaying the model of the hearing aid housing inserted in
the auditory canal model may facilitate selection of a position of the shell ventilation channel
opeuning so that it points in the direction of a longitudinal axis of the auditory canal thwus,

minimizing the risk of the ventilation channel output opening being partially or entitely

occluded by an auditory canal wall.

25  Fither or both of the acoustic output opening and the ventilation channel opening may be
adapted to receive and hold an ear wax guard. The openings and the ear wax gnard may be of
the types discloseﬁ in WO 00/03561. A pipe stub may be formed in the produced sheil
extending inwardly in the shell and forming a bushing for insertion of the ear wax gnard. A
recess may be formed in the shell covering an area around the opening and matching a collar of

3¢ the ear wax guard or, matching a collar of a bushing to be inserted in the opening for receiving
and holding the ear wax guard. Preferably, wall thickness is maintained at the recess to avoid

formation of a weak area of the shell.




Di spl ayi ng the nodel of the hearing aid housing inserted i potNig, 2oedi tory
canal nodel may facilitate selection of a position of the acoustic out put
opening so that the output opening emts sound in the direction of a
-longitudinal axis of the auditory canal thus, mnimzing the risk of the
out put opelPY &Pt ting sound towards a wall of the audg?wlipz@%?ﬂ%ll or even
being partially 5 or entirely occluded by an auditory canal wall.
Preferably, the hearing aid housing is produced with an integrated
ventilation channel. Upon formation of a three-dinensional nodel of the
heari ng ai d Thesisllmgy b¢ predupmiceth ainmards tietivibeption absebiog sachengipntofibe fegder. Frat e, a
path may be I | I I A aded to
extend. The e\%@h‘?ﬁhgglfegr?% 2%%@%@8%2@?%@%9%ht%@g]gpﬁﬁ‘?dﬁ?‘?bﬁ?%r m or
non- uni f or mtam&eld oriptdidha rpasiyerpreyifing viteatipn sigerhing fuspep@on i A Fretiver e

Cross- sect i QRoifdr edibRAnERH trk kil cotiprisd A b e B YroR Sxidd for RNVl ALMolEMCh as a

circular, square, rect angul ar, . rect an‘?ul ar with r_ou%g coners, ,et%. The
shape a HEFTSTO MY 2D 8 THURY P SRS PRGRA EF o YEde eI YRS of t he
venti |l ati on seffening kndwedpbisling MR yeckieer &pedhhiiedl manual |y, e.g. as is well-known
from CAD/ CAM systens, and may vary along the length of the channel. The

shel | val | TRY of07%aldlitth Gt o Rafids A snbifodtfibdy 18 bkl Rrkt L4 bifieon_channel

Dat a representing the opening e ven tion channel 1n the hearing aid
shel | opposioewespeyding hrgngigihell erews agagsein onleequdigpripapdh dssugidien the gl e

auto [nat i cal gﬂsteiﬁd’d(i’ﬁm5ﬁﬂitwy E:aﬂl?l. *{ﬂﬁaueaem%@nllsiaﬁs!rﬁh@bs&ﬁmﬂ& ?n@:mai @&mﬂﬁ%ﬂer% t he
- position an e geo ry. of e ventjlation chanpe eni.ng i.n the face
Pat e lp baviE SRR TaPT G e T CRtIOY Seiord b eakt GRS Betuct | on of
t he face pl ahesheli sblthat Yeey lidndrinb pribdsonischeinded tisopeniding dey ivdbe dnditory he acousti c
out put openi ' [ 1. i ' i ipserted in
t he auditor yc%%@%%ﬁf%&%%@?ﬁ%ﬁm%g ]gglt% ?%hﬁgﬁ? %g&j%%%?%?%%sg t he
shel | vent i |thashelsudisarieeformigpest preflyonfullp ercirgling B hearias ighshelh &eaibr ect i on of a
| ongi t udi nalprPNding Akt aAlstifleQhditoSARRAL whilWEn the FhdiidThshdign hbdibsk of the
ventilation channel output opening being partially or entirely occluded by
an audi tgry_c(‘} al wall. 25 Either or both of the acoustic output opening
and the ventilation channel opening nay be adapted to receive and hold an
‘ear wax guarkirthefhdizgpans confouramy be delectedtthat weisadg)elemzdhamsfach of tagfshelkané t ypes

di scl osed i 0, 0,008 38es afd sRIIPE pobRxBBNRG1 L ORI B iy 1 ikh@ducad shel |
extending inwardly Tn the shell and formng a bushing for insertion of the
ear wax guar®pdelRaVipeaaessseciap Wl askiprind dimpogipps thatyaatrh adsvied YRR Y4 ea ar ound

the openi ng @fingRl-C ithcrainea kieaf or Atermd@vely @atGaidapedodiuBinitickpositied &hi ng a
Pol di ng- Phe ARGk SEPRPT st e PReot el PR A 2 ned at the
recess to avightehingpoetrgivs. dhe tightepingwretision ecthaightehieg Sipgirdvide® afrgpria®05
and secure tightening of the shell to the auditory canal when the shell is mounted in the
auditory canal. If the hearing aid shell does not provide a good seal when inserted in the
auditory canal, the amplified acoustic signal may leak to the surroundings, potentially reaching
25  the microphone and giving rise to feedback generating oscillations, to be countered only by
decreasing the hearing aid gain, and thus, the full capabilities of the hearing aid can not be
utilized. Further, the shape of the anditory canal typically changes in response to user activity, -
such as chewing, vawning, efc. A rigid hearing aid shell may not be capable of adjusting to
changes in auditory canal shape due to movements of the jaw and thus, a shell that is perfectly
30 fitted initially may produce unsatisfactory resnlts in normal use. A flexible tightening ring

solves this problem.

In an embodirent wherein the shape of the anditory canal has been determined dynamically,

the tightening contour is preferably selected at positions corresponding to positions in the




WO 02/ 078233 PCT/ EP02/ 03306 9 The shell may be produced whhh 4, sRans for

vi bration absorbi ng suspension of the receiver. For exanple, tthe shell may
conprise strap holders for receiving and holding resilient straps that in
turn hold or clutch the receiver providing vibration absorbi ng suspension

- of the recWPW&P7’8233n anot her enbodi nent, the shell conpPCEER2A338hanber or
protrusions for receiving and hol di ng S¢the receiver, and at | east one
~resilient band fixed around the receiver and having protrusions for
supporting and suspending the receiver in the chanber. The outer dinensions

of the heari g dod hebici Mol MBidics FELACWELY of HEERARBE Fet hat the

correspond| ng ear| ng exerts - a pressure on t audi tO canal
ti ssue when ORErEHE3l |ethﬂ§t smpafh gqaiationg| wheseby | accpig and gt mquating of thy phet! {

di mensi ons rrﬁgﬂdgpcagmg‘@gﬁdeymu@gﬁdeﬁse@eguﬁrtyt he entire 10 surface of t he
shell, or the si ze i ncrease may be reduced gradual l'y along a | ongitudinal

axi s of S ittle or sure_.i.s_exer on tissue

resi di ng de(ea'let 1‘a’“flﬁnea!-l glﬂé tD?ShX B‘“mdr‘gacfm igvraﬁ% g v‘mfl%/all ngaﬂcﬁu{‘isgr]tlal ly, the

out er di nensisaisopenes.bignil poressedipt tr@eiumad,myeasoz@dmatdm@asmeﬁl surface,
form “?m%bre séiec&ﬁ%r'tﬁé bratiold e/ tnERMGIS %'td Dtz %vett%&dd@mftﬂms hell, the

r| b provid sea e%al nst the cauditory canal wall when the shel |

is inserted qﬂ?ﬁh"tdh@"gﬂﬁ?fﬁ]@rsﬁle“t sorEReRets may be pesitioncdqnd dispheVikir Bont our may be
sel ect ed thateareegtaamdﬁs]@n@iaeatmywh&m&@ﬁaﬁmle&mlotr@eﬁveﬁmhy or fully

encircl es the shell roove extendi ng al on e _cont ouyr .be included
Th the - mod PSS PSSP S AT B LIPS 8 TN AF OIS t hat mmt ch
a desired t idbkemiyig preiferged, ol fogtiom o theefehtires df e hprioglud gl shyetht yenor
alternativel a material
different fﬁ%#??ﬁ%%ﬁgﬁggﬁgﬁkggM&ﬁéﬁ@ﬁ ?ﬁg&ﬁﬁgggep s?Fg eslh %?lal

const it uti ngreapereitght eni ng protrusi on. The tightening protruS|on or the
tightening ring provides an appropriate and secure tightening of the shel
to the audi t,qmyu@attbaé o2 Buttitient Sbalfds aispemﬁewmtpedantnatcﬁampaudintmmm gpanal . | f
t he hearing shel | .does..not provide a eal. whe n the
auditory cangf’ lttn:ﬁ%mt s Fosgblep %@o@sf(’m@ ogen&ﬁtaoﬁhg osmfm el%qtecaq Gﬁ% lgtgrrnél oundi ngs,
potentialliy VObmhfﬂth@B fqrhﬁea‘mtbrﬂaqlshdhtemamepegmsﬂfﬁgs ficie design pEibelkratie

generating %&t&tﬁ&dcﬁ&imﬂtasm e%tﬁlﬁﬁtﬂ%ueﬁxfm%%eﬁﬁm el hearing
aid gain, and thus, the ful| capabilities earing ald can not be

Cutilized. Fd@?ﬁ@ﬁm”ﬁm%°§%%%€mﬁpSFﬂékE&HF?ﬁ?vm@éﬁﬁwkﬂ§ﬁ?%%ﬂF@m@ﬁ%nges in
response to pesién. activity, such as chewing, yawning, etc. A rigid hearing
aid shell may not be capabl e of adjusting to changes in auditory canal
shape due t 5=tk Sfogctly 30
fitted |n|t?H1 ;gnayf%%odm§%§a atl g%%%?mﬂgggﬂﬁk&c&gﬂ%%?ﬁg use A

f1 exi bl e2q | dﬁhq shef} ﬁqurpwﬁgt of g\@jﬁqy@gspgqug argpe@éip epfpponent. Preferably, the outer cross-

section of the shell is expanded at areas correspondmg to ear canal locations that are relatively

non-sensitive to pressure.

The selection of the path of the junction contour may be performed while the shell model is
displayed as inserted in the auditory canal. In this way, the position of the face plate covering
35  the shell outward opening may be selected for optitrmim cosmetic appearance when the hearing
aid is inserted in the auditory canal. It should be noted that a model of a part of the outer ear
should be included in the model of auditory canal facilitating evalnation of the cosmetic
appearance of the hearing aid. Typically, an impression of an auditory canal also contains an

impression of a part of the outer ear.

30  The surface of the shell model may be smoothed to eliminate sharp edges and corners and {o

obtain a smooth surface. The entire shell may be smoothed or specific areas of the shell may be




I n an enbodi nment wherein the shape of the auditory canal hags NIgEr005
determ ned dynamcally, the tightening contour is preferably selected at
positions corresponding to positions in the 20 May 2005 WD 02/078233

PCT/ EPO2/ O 98;123 audi tory canal at which the above-nentioned d¥nanic
vari ati ons PH&3%i mensi ons of the auditory canal exhPbFEPR{EI0
~variations whereby a secure and tight nBunting of the shell in the
~auditory canal is provided i ndependent of user activity. Three-di nensional
nodel s of shapes and geonetries of various hearing aid conponents, such 5

as m cr ophonsskcted egrizging p conrates mpuse wishit proror. fior amenthingdiy svell Enown CARYCAM st or ed

~ .1 n a dat abasgu, AR tec sel ected for incorporation into the hearing aid.

‘Utilizing well-known D CAM net hods, nodel s of the sel ected conponents
may be positjoned and displayed within the _heatin i d housi ng.nodel and
Ty be Moved GPGHRE. Foraear GHarLt ot e iF PR e BOCRRRIRe and

or i ent at i onsef tie. agditolyodangd isanadsingyraafe uadekied mitifgtsan e bl Modyl. An neifaciahaye.
Col I'i si ong 10, ch .ner. d itd 0 s of the
noari ng. o d Zapres o e dfBEL) RhEEEBy SRR dORERlob Rl RS P
further opt ifemeée poddl pideaicneing f nevheunimeavbshigtingite delclohgyoinesiassd ondhe hough t here

may be suffighfnd mRMRdldindnsShGgdfi C conponent at a certain position
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housings. The models may be stored in the database in a reduced form requiring a reduced

20  amount of data, since the very high mechanical tolerances required for production of hearing
aid housings are not required for comparisons of shape with the purpose of reusing positions,
orientations, selections, features, or components rclating to the stored hearing aid housing

models.

A patient database may be forroed comprising records with a patient identifier, e.g. name and

- 25  mmmber, holding the hearing aid housing model of the patient in question. The records may
further hold respective models of the original impression of the auditory canal of the patient,
and identifiers and models of the hearing aid components used in the patient’s hearing aid, etc.
A new hearing aid for a specific user may then be produced without having to acquire the shape
of the anditory canal again, 6.g. by making a new impression of the auditory canal, since the

© 30 previously acquired shapes may be easily retrieved from the patient database.




impression of a part of the outer ear. 30 The surface of th %ﬁidosrmdel
may be snoothed to elimnate sharp edges and corners and to taln a
snooth surface. The entire shell may be snoothed or specific areas of the
shell may be 20 May 2005 WD 02/0782331PCTI EPO2/ 03306 11 selected, e.g.
using a conmputer nmouse with a cursor, for snoothing by well known CAD/ CAM
snoot hi ng techni ques. For exanple, presence of cerunen or fall off tissue
in the auditory canal when the inpression of the auditory canal is nade
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fuses the powder particles to form a thin layer of solid mass. The laser sintering process allows

for the use of a variety of powdered materials.

A further possibility is to produce the cross-sections with a printing method similar to that nsed
in an ink-jet printer, i.e. a drop deposition printing, for example, by consecutively producing
successive cross-sections using the drop depositioning printing and, after at least partial
polymerization which should already take place at the printing operation, by then stacking

~ them on top of cach other and joining them to form a shell.

It is an important advantage of an embodiment the present invention that a hearing aid housing that
is matched to a specific auditory canal and that includes various features, e.g. an integrated face
plate, a ventilation channel, a tightening protrusion, a battery opening with engaging means, an ear

wax guard holder, etc, can be produced automatically with a minimum of manual operations.

Preferably, the shell is produced from a flexible, sweat resistant material. The material should

not cause allergic reactions. The shells are preferably polished in a polishing cylinder.




A new hearing aid for a specific user may then be produced jyiNiiypsioshavi ng
to . acquire the shape of the auditory canal again, e.g. by nmaki'ng a new

i npression of the auditory canal, since the 30 previously acquired shapes
may be easily retrieved fromthe patient database. 20 May 2005 12 It is
wel | - knownWOo#2PHE3art to produce a housing based on a t REEERBO3AS| ona
conputer nodel of the housing utilizing so-called rapid prototyping

t echni ques, such as stereolithography, |aser sintering, fused deposition
~nodel i ng, drop deposition printing, etc. For exanple, in stereolithography,
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successi vel ycobunidg substect@p of each ot her, underneath each other or next to
each other and joining themtogether. A container with activated liquid
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. surface of the liquid synthetic resin can be produced in the sanme way.
~This continugg 3uUntiiuktraed SchelRcMiyRNel prseks ROMSE REEnGBAMBR of RIRMEH idve@ioa t he
container. Laser sintering is, another |ayered fabrication process producing
a t hree- di nensi on3i TEBjReBYnS ¢ hgip ered materials in a layered fashion
utilizing heat generated by a CO2 laser. As in stereolithography, the
-conput er nodék. 4i s illwgreiee sdheratically thegpravenyiieps o fn apbodiment elbhd myrsent inyertioessi vel y
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deposi ti on phig.ot i Hypws f recalivaaypbml copputemasielodit shel With preadiselcwlyed wallccessi ve
Cross-sections USRnd1r ERRAGRRIhtd P BlvigaRiikl Af.RNd, after at |east
partial polynerization which should already take place at the printing
operation, by then stacking . themon_ top, of each other and jaoining themto
forma shel It 7 Wﬁﬁ“?ﬁﬁ%??%§%a9§ﬁW§HF m&ﬁggﬁﬂgﬂﬁﬁ@ﬁFOWﬁg present
inventiomsthat a hgamgng aid housing that is matched to a specific
auditory canal and that includes various features, e.g. an integrated face

plate, a vengikat 4Rfs ¢ panRels 7 A fabghh&hi Ng protrusion, a battery opening
with engagi ng nmeans, an ear

Fig. 9  is a perspective view of an ear wax guard,
Fig. 10 is another perspective view of the ear wax guard,

Fig. 11 shows a cross-section of a part of a hearing aid housing with the acoustic output

20 opening designed for positioning of an car wax guard,
Fig. 12 is a modification of the erbodiment in Fig. 11,

Figs. 13-17 illustrate a method for use in production of the hearing aid according to the

invention,

Fig. 18 is a perspective view of an embodiment of a hearing aid housing according to the

25 invention,




wax guard hol der, etc, can be produced automatically w th agfiN say% of
manual operations. Preferably, the shell is produced froma flexible,
sweat resistant nmaterial. The material should not cause allergic

reacti og®ozdfsessshel | s are preferably polished in a ppéi/ghhiagesy! i nder. 20
May 2005 WO 02/078233 PCT/ EP02/03305 13 The material may be col orless or
maybe of a color that is close to a desired color. Then, the shell may be
colored in a coloring substance of a desired color, e.g. by dipping the
shell in the «coloring substance. The invention will now be explained in
greater d&Bal it PEPRETCHENE ficp Pletsor gredniba Bearing aidefdie 18 Wthapg. 1 shows a
CAD/ CAM syst em;geRalftbtictoddilb SadRIas Md doeaBd willthe fadeQlate? ShOWs a

cross-sectional view of an in-the-ear hearing aid, Fig. 3 illustrates
'schematically the process Stfi’?g of an odi ment of the present invention
for manuf &8t 30 ihYPAPRELT YR dedece el 4 | | ustrates schematical ly the

process steps of an enbodi nent of the present invention 10 for acquiring
t he shapeFipf21t hrovesudsliaifisin the desipalof thédagp. pldle, shows a conput er representation of
t he acquired shape of an ear inpression, Fig. 6 shows a three-dinensional

conmput gr gnd ltsﬁéwsm’edej‘aﬂ%%-d%ﬁﬁg’?ﬂ{yf-‘]‘g@ﬁhg‘gl ated wall thickness for

definifion~o e interior cavit nier surface, Fig. 7 shows a
cross-section of a part of a hearing aid housing with the acoustic output
15 openi n§ig- 3i ghovg 28 plgtirenis madine foryse mithp heqring pidehFari§enent, Fig. 9 is a
perspective view of an ear wax guard, Fig. 10 is another perspective view

of the eakjVEX sgotalikh sofkbiChart AhSMWbniAMSIRSS- section of a part of a hearing
aid housing with the acoustic output 20 opening designed for positioning

of an ear _wa rd.. Fig. 12 is nodi fication of the enbodinment in Fig.
11, Fi gs.F’fﬁéi%}Jsra“PWH’ftdF%“é’}%bWﬁgd for use in production of the hearing

aid accor?i to the .invention, Fig. 18.i ers ‘%ﬁ;i vi ew of an
enbodi nmen 1"’r'(r)l‘g & Eﬁle'%?”flprllegor}ﬁl ﬁlnﬁ%ﬂ%?aﬁteg’gg%g%erlﬁlﬁlﬁge ‘?‘E 1l-!’Zgg(?i nvention, 20 May
2005 WD 02/078233 PCT/ EP02/ 03306
10 Fig.29a shows receiver holders in the shell with the receiver installed,

Fig. 29b shows receiver holders in the shell without the receiver,

Fig. 30a shows the receiver charmber in the shell,

Fig. 30b shows the suspension of the receiver in the receiver chamber,

Fig. 31 shows exaroples of cross-sections of the ventilation channe] in the shell,

15  Fig. 32 shows a shell with and without a tightening ring,

Fig. 33 shows a cross-section of a shell produced according to a preferred embodiment of the

invention,

Fig. 34 shows a cross-section of a shell produced according to another preferred exbodiment

of the invention,

20 Fig. 35 shows a cross-section of a shell produced according to still another preferred
embodiment of the invention, and

Fig. 36  shows various embodiments of a face plate.

Fig. 1 iliustrates a CAD/CAM system 60 according to the present invention, comprising a
processor 64 and a computer display 62. The CAD/CAM system 60 is adapted for design and




14 Fig. 19 is a perspective view of a face plate for use i (Pﬁarlng
aid of Fig. 18 with an inserted electronic nodule and a batte

connected with the face plate, Fig. 20 is a perspective view of the face

pl ate i{9ahhs133F 9. 21 shows details in the design oj-thRha86e Pl ate, 5
Fig. 22 shows further details in the design of the face plate, Fig. 23
shows an el ectronic nodul e for use il the heari ng aid of Fig. 18, Fig. 24
shows the socket part of the electronic nodule, Figs. 25-27 show the design
of a battery lid, Fig. 28 is an exanple of a hearing aid battery for use in
t he heari nvgﬂltiacalretfffamagng dighousingromprsingrdace shatapd 7 helethy damakebeddefs i n t he '

shel | vi t Budhyg ol k. DaSicblafith el lsshe of B oY Rui1GRShusE 8l ders in he

shell w thout "the recel ver recel ver chanber in the

shel |, Fi geredbpthefysing. Ynea reg%ﬁéfggﬁf% tbeproeqq@r ﬁﬂeﬁe@vs\?éhreq-qﬂnqnﬁena} ecei ver
chanber , Eiog ofie &Wcaﬁﬂ@m pﬂﬁ oﬁﬁe &E@@@uﬁ@%ﬁ&%g&ﬁ ohfi€aemhd | ation
I

channel in the shell shows and w thout a

ti ght efii ngofs! igpanipylgted @@r@ﬁévg&dam@ﬁwé mg@l:?f.ﬂemie%ﬁed %Faglwéﬂh%%duced

accor di N hdvéhgd sﬁHﬂQﬁa@ﬁ:ﬁiﬂﬂs ﬁghﬁﬂbrﬁeml e hEJ}ﬁg mﬂﬁr&{ﬁ’lﬁg B is fitfler 34 shows a
oduced according.to anotger preferred enbodi nent

cross-sectign_of a@ei)
of the i nyeRPyaded ac “Fﬁt@““" 791°§’H8W§‘°d<§ of ¢ RE-AIEFHFBYO ?Slgaa%dt?é‘{di'meﬁr oduced
accor di ngdésRedHehrioly afMOisHR In e afsirh pRbess, @immélﬁmpbedﬁp}amemmavent ion, and Fig.

36 shows variou nbodi nentg of . a f.ac | | ustrates a CAD/ CAM
Syt om coUSREH Gt o 5 RO Drediosiint ube oot PRSP oceasor 64
and a 100nmpidtvariovd bisepdtad Yorfialied TiveticuMof Minsyisif ehennfole] ks paeiaqat ed for design and
20 May 2005 WD 02/078233 PCT/ EP02/ 03306 15 manufacture of a hearing aid
housi ng ¢ ri t { he

audi tory %gﬁu tﬁe 5“%&%5%%%@3?0; %@g%%g Qg"J'a m?aﬁ%unhh%%%@ﬂ@ﬂ%ﬁe 1£(§[ﬁld| tory canal
are recei vﬁhblabmhg a@t%bdmwtmd@sﬁoamnd@mpmdwmws fewhires. Hee dat a, the
processor f IR k anal and a
part of t gé&ésoﬂr?;%dgﬁﬁmﬁ gut er 215;8& saggmgﬁieltlﬁéy%gw%%xn&odel S

mani pul at ﬁ‘lda‘!deimvmnﬁ Eﬂrtﬂh$ wd ofierpaipeses thelmode) @bthe ayflitarneand@ny beed hearing ai d

housi N9 displayed transparently.

Upon completion of the hearing aid housing model, the corresponding hearing aid housing is
produced, e.g. with an integrated face plate, based on the model and utilizing a rapid
prototyping apparatus 66. In the shown embodiment, the rapid prototyping apparatus 66 is a
comumercially available stereolithography apparatus 66.

20 Fig. 2 schematically shows an in-the-ear hearing 2id 10 with a shell 1 that is covered by a face
plate 2 with a battery opening 78 and a microphone opening 76. The hearing aid confains a
microphone 3, an electronic amplifier 4, a battery 5, a receiver 6, an acoustic output opening 7,

and a ventilation channel 8.

The general principle of a method according to the invention is shown in Fig. 3. A
25 schematically shown ear 11 possesses an auditory canal 12, the shape of which it is desired to

acquire and represent with digital data.

In Fig. 3, the shape of the auditory canal is determined at A and digitally stored in a memory
13. The digital data are converted into a three-dimensional computer model of the shell at B
_ and saved in a data memory 14. Models of components for or features of in-the-ear hearing aids
30  are stored in a data base 15. Thus, the data base 15 contains dimensions and performance data
of available components and features, such as various sizes and shapes of receivers,

microphones, amplifier sections, batteries, etc.




having a shell that matches the auditory canal. The hearing qw%& Si ng
nodel is further manipul ated according to well-known nethog D CAM
systens to design and produce a desired hearing aid housing. In the design
processwotohgrsamdel may be di splayed on the conput erpgl sibased2 i n various
t hr ee- di nensi onal views and tmo-dinegsional cross-sections, 10 and vari ous
operator controlled functions for adﬁustnent of the nodel are provided.
During the design process, the nodel of the auditory canal renains
unchanged while the nodel of the hearing aid shell is subject to
modi f i cat Thervstaaterdd bl defzarvmonyfl4 wad databesefl 2 at themembifibdbat Cripdedrppratay  be
di spl ayed ] | ayed
i nserted Ph&m%ﬁgﬁgu tor%g%gﬁgﬁﬁs em %%ghgggﬁﬁﬁtﬁmﬂPX Qﬁgggﬁgthe nodel of
t he audi t earheagdegvid. Imyptb@lrm_w:fdﬁ%@teal}tewmlaﬁqg}sénl efrﬂhegrmg @ﬂbﬁls@éﬁ?pl etion of
the hear | piiitth BObShRA1CTRAS may i o 5&5&9@%%@3@&%@9 housing is
produced, e.qg. th an |ntegrag | ate, based on the nodel and
utlllzﬁngﬂndSaﬁhﬂHMﬁW%fﬁﬁwﬁﬁh@mﬁﬁﬂéﬁ&ﬂﬁgm@@ﬂCwﬂmﬁﬁgmgﬁ%ﬁﬁm@Wﬁﬁﬁlnent t he
rapid pr 0% ReYAAS | Qﬂmmaasﬁﬁeb@od@ﬁ)fth%hamg%ﬁ@fn%%hehﬁrya\sal | abl e
stereol i thography apparatus 66. 20 Fig. 2 schematically shows an in-the-ear
hearing aid 10 with a shell 1 that is covered by a face plate 2 with a
battery oE@H?ﬂﬁﬂ?Qf%ﬁﬁm§”WP%P6$ﬁBW@HEﬂ@ﬁ?ﬁbﬂ?Bmﬁ*ﬁ@ et i ng ai d contains a
m cr Ophon&h@nan@dllyﬁio@ﬁiﬂﬁ@ﬂ%r@dﬁ?ghlpfds@dn 141,15 @dbattﬁe&amlfmthggs 51%@? ver 6, Ian
acoustic out ni,ng an ven enera
pri nci pl ecaB? 'ﬁ '%,s{f’Bsr?fF?fdm?’SSS{“ﬂié S%@‘ﬁ%labﬁ? P‘éde ig. 3. A25
schenaolcahhmmshmmnmﬂﬁwlBHmaQS&@ms&@caﬂm&ﬂdmnamm:ﬁﬁﬂahmﬂzmmmhe shape of
which it is to. . ac a repr ent with digital data. In Fig. 3,
t he shape™ *Sﬁﬁﬁmggﬁth m@ﬁ%gﬁm“gg ﬁ?ned at A and digitally stored in
a menory 13. The dlgltal data are converted into a three-di nensional
conput er Netiels fafscatiieg awh digtiziog thBouternenteiavishe iinpreggiod #iltbemadily y 14. Model s of
conponent I; red in a
np %@ﬁfqﬁ%@ @1&1{11&& ugl:gt %I gas eét§l‘ sGiherd 158 1Jo o A aﬁlEP

dat a base contaln |nen i ons an performance
data of arp@MiDaM‘éV&W@mmlsfranblM@amﬁéé in Gealeh Japan, ipgpioitpion Wiles and
shapegs of lufinGhARNORES RaiRdBY Gohftic, BRC No\CarolaR ths@l hgS, €etc. 20
vay 2005 » S ARIEED o fnGLABDIRARABI) lohffic 36C Mo ara iR sl 185, ) ©
menory 14b%ﬁﬂmﬁﬁﬁ§iﬁﬁse 15 are then conbined at C to incorporate the
necessary functions or features in the three-dinensional conputer nodel,

e.g. of apg im&m-coﬁﬂ.&er R AEdnAGoradf the abqiirelh PP bil AP ivG¥sioAWiRn BESUI T, A
conplete nodel ,of a rln aid housing is

representing the shape of the a d1tory capal are available in the memory 13, it is possible to
convert the data using algorithms well-known in the field of CAD/CAM technology to produce

20  a three-dimensional computer model of the matching shell of the hearing aid housing to be

produced. Fig. 6 shows a three-dimensional computer model of a shell wherein wall thickness
has already been selected for definition of the interior cavity defined by the shell.

The conversion of data into a computer medel may be performed interactively under user

control or fully computer confrolled. Suitable CAD/CAM programs will be readily available to
25  those skilled in the art. A variety of programs may be used. A CAD/CAM program

Pro/ENGINEER available from PFC in Needbam, Massachusetts, USA, has been found

effective.

Fig. 7 shows a part of the shell 1 facing the inner ear. The receiver 6 is illustrated with an

output port 20 that communicates with the acoustic output opening 7 through an acoustic outlet
30 canal 21 formed by a hose member 34 made of plastics. In order to avoid contamination of the

interior of the housing 1 with cerumen or ear wax entering the acoustic output opening 7, an ear

wax guard 22 is placed therein.




obtained in the menory 16 which may forma' part of a datajpagg, jqs storage
of conplete 5 nodels of hearing aids. Then, the housing 17 is produced in a
conput er controlled production process D on the basis of the nodel of the
housi ngwstaamedssi n the nmenory 16. The principl es of ap@gigtorgssoet hod for
determ ning the shape of an auditory,canal is schematically shown in Fig.
4. An ear inpression 18 is made of the ear 11 with its auditory canal 12
‘at Al, the dinensions of ear inpression 18 is digitized at A2, and the
resultlng data 10 are stored in the nmenory 13. Then, the data are converted
into a t hAeROER Hdkesi Hialhe 64 Higt usrd 22 soramsisesarchas, eppratially sireplsggilingrisals t or ed i n
the data gBaRmembd-23Mahhedsh blan SRaUkveGr ﬁﬁﬂeﬂ%ﬂﬁs%ﬂhgﬂi’ﬂﬁtﬁﬁ@ou%ter cont our
of the inpression will be readily available to those skilled in the art. A
vari ety oftsteamphel wibfHenomldy, ams” may be used. A scanner type Mnolta VIVID
900 available fromMnolta Co., Ltd: in Osaka, Japan, in conbination with
15 a 3D ph\ﬁt«,@gmmmﬁ@lcﬂmwmmmhﬂb&ﬁblﬂir@ﬂmﬁﬁimarpﬁma]ﬁmm%@nea& nc., North
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r epr esent Rhwgat dosstimbrazeref withhepaand irddial Hireadd Addhowd @ Figy80. | abl e in t he nenory
13, it is possible to convert the data using algorithns wel | -known in the

field of e l nput er
nodel of gﬁ%%\%\éhl ng @h&ﬁ?ﬁaﬁu F'r;.lq%eaﬁ‘axlzﬁad;ggsxgli ousf(;r@ﬁo cﬁm péf)oduced
Fig. 6 shmwwﬁmpmﬂm@mmwmmw@mqmmmom@wuﬂ omhgr ein wall
i cknessy. s adlh b RRCBo S8LA1EE diles L] SlcbhAkoBlind Bty o1 o7 cavity
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Sui t abl e SHARLEMYE BEOGHIHI® 30Mrils, mghra@gfgedfxec@rwis oﬁ’t a%/ﬁnstg'&rz&lg@a‘e skilled in
the art. A variety of prograns be used prodram Pr o/ ENG NEER
avai | abl et Marioper dheiparinters afagef e aredhilie e prax gl@swll indeserrd gpsitiosund

effectiv efo]lb'_\'v fhe contoB NS sBelIPDRKiS is Oer ﬁ:ﬁ@rta’inbﬁ ldtatidn Io%&HBH &ﬂaam}rmmcear The
receiver is illustrated with an out port 20 t hat conmuni cates with

t he acous@O@lPlSWé&@ﬂ@ﬁ@HPﬁgﬂ&?ﬂ@wh&a@ﬁ Pﬁ?ﬁ%@ﬁ@ﬂ%ﬂ%ﬁ?ﬁﬂ@@ pargef theanal 21
f or meds by adtitdrpsaimenber 34 nmade of plastics. In order to avoid
contam nation of the interior of the housing 1 wth cerunmen or ear wax

entering e acoust out 0 ing. 7, an, ear uard 22 is placed
t her ei n. 3%‘??"%?5%52 [8% ﬁ’f’g g%“‘%@?‘/%?l/ ﬁ’ﬁ%ﬁmﬁé"fg"ﬁé&ré’ﬁ%m in Figs.
7-10, t hetheawplusax elgptoaried typialiyovithrah e danBaOdTR.25-¢ Sodindridah inyer dlareted ar

cyl i ndri C(?tjthebore% of about 1 mm,

For an improved securing of the ear wax guard 22 in the acoustic outlet canal 21, the tubular
20  member 23 can on the oufside be provided with means for frictional engagement, e.g. in the

form of at least one circumferential bead 29.

An ear wax guard as shown and described may aiso be placed in the ventilation channel

opening in the shell.

In the embodiment shown in Fig. 11, the ear wax guard 22 is mounted in a bushing 32 with an
25  annular collar 33 in abutment against the outside of the end wall part 30 of the shell 1. The
bushing 32 is preferably made of a material that is more rigid, e.g. plastics or metal, than both
the elastic hose member 34 serving as acoustic outlet canal 21 and the ear wax guard 22. The
bushing 32 is mounted inside the hose meinber 34 and may be fixed to the end of the hose
memiber 34 by gluing or welding of the collar 33 to the end wall part 30 and/or it may be
30  inserfed with an interference fit in the hose member 34.




tubular member 23 with a length and an outer dianeter adaptgdipsogdsnsertion
into the acoustic outlet canal 21 with frictional fit. An esséentially
circular cylindrical bore 24 in the tubular nmenber 23 is partially closed
by an e@igozlee,x retaining barrier 25 at the end thapcigeozigsested into the
acoustic outlet canal 21. The barrief, 25 may constitute a screen with

| oops and radial threads as shown in Fig. 10. At the opposite end of the

t ubul ar nenber 23, the ear wax guard 22 has a collar 27 which in the
inserted p05|t|on sealin gﬁesabuts the end wall part 30 surrounding the

acoust i ¢ ST Bpespkg Mﬂvﬁ@h&mweémwpﬂ%ﬁﬂsmowhgavém ar 27 has a

convex Upp&ivessitdeolnds adaereawm W0r slightly 10 conical | ower side, the
peri pheral edge of the collar formng a relatively thin and soft sealing
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i nner nost esbrditeni shewpiafig. UF, ﬂlbh&cmﬂ:ﬁbeaﬂdistrmumedoﬁmhlthebiﬁhmgéhr wax guard 22 is
manuf actured of a resilient material, such as silicone rubber or a
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frictional eng ageman ormo | east one circunferenti al
bead 29. hyshiagg3 W@W%@ﬂ%ﬁ@m4mbdé@ﬁfﬁ‘@é@5hﬁv i thg gpmsavalp| aced in the

ventilation channel opening in the shell. In the enbodi mrent shown in Fig.
11, the ek spoX idaal o- 22t lsg)rea@ﬂwmdhdcanaah@lﬁfemrﬁg)faammm fAfsurfde annul ar

collar 33 _in abut nent aga t he outside of th part 30 of the
hel | 1. AREmCHEL R 1530 SalapipE Pl S GO R AP IAELY 5 ror e
‘rigid, e.gfmpdhast ls‘faﬁavﬂédl wﬁ&iaaflat abutdft st@dch58 foiveceplicASFE he cdias s memmﬁr 3;1 "
serving as .ac ut t The ushi ng
32 is m)uiLPtlé'i ?ﬁ? geéﬂt ﬁg&gﬂ M@?%gghiﬁ%ﬁg%ﬁ ﬁﬂg@(ﬁ“dtp%ge?% end of the
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30 and/or it may be 30 inserted with an interference fit in the hose nenber
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a surplus length which is guided through the acousl:lc output opening 7 in the end wall part 30

of the shell 1 and fastened thereto by gluing or welding whereupon the projecting part of the
hose member 34 is cut flush with the surface 58. Then the shell 1 may be provided with a collar

20 53 without a mounting bushing as shown in Fig. 14. The collar 53 is fixed to the surface 58 by
ghiing or welding, or, the shell 1 may be provided with a mounting bushing 32 as shown in Fig.
11 with a collar 33 that is inserted into the end of the hose member 34,

The assemibled shell T with the collar 33 or 53 mounted on the end wall part 30 of the shell 11s
shown in Fig. 17.

25  Fig. 18 shows in more detail the mounting of an electronic module 74 in a hearing aid housing
10 according to the present invention. The housing 10 comprises a shell 1 adapted to the
auditory canal and having a generally irregular conical shape, a face plate 2 covering the
outward opening of the shell 1, a battery 1id 73 pivotally connected with the face plate 2, and an
electronic module 74 having a microphone 3, a signal processor 9 and a sound reproducer or

30  receiver in the form of a telephone 6.




between the collar 33 and the end wall 30. In the enmbodi menj howsd n Fi g.
12, a mounting bushing 42 with a collar 43 is adapted to be nounted
directly in the acoustic output opening 7. The hose nmenber 34 form ng an
acoust i woz@uskiset canal 21 may be nounted on the outpigepdfsshde bushing 42
as shown in Fig. 11 but in the enbogl ment shown in Fig. 12, the hose
menber 34 is mounted inside the bushi ng 42. Fig. 13 |IIustrates fitting of
a collar 53 to the end wall part 30 of a shell 1 by cutting to a suitable
di aneter as indicated by 57 and then by grinding to obtain a snpoth

t ransi t i ofbelfecelate may e atigiesratpd 8 platecihavieeer v sheivd empadipensghe fdeso in t he
embodi Menige & RAWEenl infth@fted stga a@égﬂfr&@ﬂl o B 1 %Qatms&m@%%eﬁ%e%@ 42 with the

collars 33 and 43 may be adapt to the shell In the sane way. As shown

in Figs. @w&mmqr@tdﬂia@lfpl?léﬁ b"r%ﬂé&‘) ﬂ’ﬁ%tmﬁﬁq@t%ﬁa?@&latﬂr?dgthﬁﬁéﬂfldlﬂ% of a disc with

a flat suthGof il b R Yool 6y cubS o iy Rdobrai g oltheThc@én the shel | 1.
Corresgondl ngly, et ﬁgﬂgﬁd vvaIT artﬁ"é}c(‘)1 %? thgg\@dcrﬁgl é&gr(;lw ded with a

f1at ut%ﬁ#%‘ﬂfﬁﬂlﬂw@ﬁwf%vﬁm@@émﬁﬁw aidhgispg padglso dofwingfiswn  in Fig. 15,

the shel | odtwd?@%peﬁﬁg b Ehart. ‘Flieﬁldnt&i? chrPadondifiEro $Hé fiinotivd cOfdout & ifaeed er sunk in
t he hearing shell 1, preferably wt hout changi e}ghshel | wal |

t hi ckness?s aﬂé“ﬁ‘ﬂ&%ﬁﬁ mgige; 1§ a0d 20, Hayme fasigned diedons Pptedtio pshel h&ig ®%1 t he hose
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t he acoust c _out put openin e en t. of .t she an
fastened % @'ttaé? dfj‘fl ‘5‘? 5‘%6&‘ Pﬁeﬂﬁlﬁvﬁnwg’rﬂ@ﬂﬁﬁgﬂH’éh'g?%‘f"é’&“i G part of the
hose nenbescleddediaBerahetfinfshingdo vk thbothdi @ompehiniee: foBexpdshEta péilndorstughd | may be
provi ded %lnth a.collar 20 53 without a nounting bushing as shown in Fig.

14. The cBFTBPOEE < fixed to the surface 58 by gluing or welding, or, the
shell | may be provided with a nmounting bushing 32 as shown in Fig. 11

Wi th a cohsSwwBd Figsald-22sa Gatwseeperiv 781t formedén aficagfiate hier deweablrenber 34. The

assemmbl ey iblonlor b ﬁﬁﬂ}%@hﬁr g%g&@&mga&gm%@aééﬂw% val | part 30

of the she own I n oWs i hor e “detai |t he
mount i ng F¥foripsegion oxthedifi 18 %&m@dmabm@hﬁéﬁrﬂm@mmmdh@aﬁw 10 according

to thes presf 78&3 %rggﬂﬁ'?bw%swmﬁgoﬁﬁym&é & a@ac&f&ﬁ!:én iongoadapted to the

auditory cana and haV| ng. a general I'Tregular’” coni ca ape, a face plate
2 cover i negherprs thegswrith i @segineR cliﬁ?Slteﬁ@eslh«éqomcwodt&ﬂdesmgghel id 73 pivotally
connect edyiMobkbnt Ber hdesmR! ate 2, and an el ectronic nodule 74 having a

m crophone 3, a si gnal processor 9 and a sound reproducer or 30 receiver in
t he formof atele e_6. 20 May 2005 WD 02/078233 PCJ/ EP02/ 03306 19 The
face pl at 1’2'3&%]}?3 "8‘ %fﬁ of fhe @W&?‘é‘&"*’%g igpeatl aneagipgumRARs arp frpadat B own

enmbodi menddge éftie bafkePopening 78 as shown in Figs. 19-22. In the shown embodiment, the

20  engaging means comprises a pair of grooves 82 and 83 which are arranged opposite to each

other at opposite edges of the battery opening 78 in the first region 79 for positioning of the

battery. These grooves 82 and 83 serve to retain the socket 81 against displacement in the plane

of the face plate 2. The engaging means further comprise a pair of tracks 84 and 85 facing each

other for retention of the socket 81 against displacement at right angles to the face plate 2 into
25  the shell 1 and a notch 86 for retention of the socket 81 against displacement in the opposite

direction.

For engagement with the engaging means formed in the face plate 2, the socket 81 of the
electronic module 74, as seen more clearly in Figs. 23 and 24, is formed with laterally
projecting ribs 87 for arrangement in the tracks 84 and 85, and with a cam-like, backward

30  projection 88 for engagement with the notch 86, and with protruding resilient lugs 89 for
location in the grooves 82 and 83.

When the electronic module 74 is arranged in the face plate 2 with the battery lid 73 pivoted
out to the position shown in Figs. 18 and 19, the parts of the electronic module intended for




pl ate 2 has been manufactured separately fromthe shell 1. E api of the
face plate 2 are shown in nore detail in Figs. 19 and 20. Pri to fixing
the face plate 2 to the shell 1, the contour of the face plate 2 has been

formed Wy osskisng or nmilling according to the junctigiymeihour previously
specified 1n the nodel of the heari gg aid housing and al so defining the -
0

outward opening of the shell 1. The ntour corresponding to the junction
contour .is indicated as a dashed line 2' in Figs. 19 and 20. Having
fastened the face plate 2 to the shell 1, e.g. by gluing, the other

conponent grapgesentinthe Sl 1 vndexnike facealatedgl cathelsibrgligpoaggor 9 and the tefephanppor t ant

advant age,, tdag shell 1 with
t he face p as&@%&u%@%@iﬁ%ﬁﬂ%en%ggéegﬁa tgﬁgg{ﬁghm%ﬁ%k?ﬁ%i?zﬁ 1hat t he ot her
Pt

conponent Eithetheribs 87 indbqieeie 4 awl 856nd is displasedin o1 Frptediqyerds offs. As shown in
Figs. 18-gZ . i)s%ttﬁa%ypreﬁ&iah Bis 31%u%h§1nfo@ﬁé§§&£1@hﬁ1§hhfe o6 86 Phedp@ e f OF

r enovabl e arran enent” of the el ectronic nodul e , and a battery which may
be f orhedeglont! dlspengag with th grogyes Bhaddti on in the lid 73 that is formed
as a battery holder. For this purpose, the battery 15 opening 78 conprises

a 1;] irst rﬂﬁie@@gﬁ@méﬁﬁ at@R%hdek %ma?foﬁeﬁlﬂg%&&ﬁmaﬁmf ﬁkh@gzgl&@mﬁhsr egi ondSP 4
coherent there inserti a.s of . the e ni ¢ nodul e

" housi ng t fdPe 55 Vi%‘rggﬁ%ug‘ﬁ@e‘émﬁfmf’ 7%&&&?’% gftéﬁ‘eﬁlefm@‘cﬁgﬁléﬁg’él of the

el ectroniﬁassmdxust@nmatamegrgnlmt@mgaganﬂgegtﬁaamfmuérpapmdgwanﬂhe edge of

the batte ni.ng, 7 i.n, Fi n th enbodi nment ,

the 20 entéégqosﬁlgccﬁélgthgﬁ ﬁ{)‘?‘? ’ggesphéc 9L 15(5?“ g@f&?ﬂﬁ&e ‘gcﬁc&‘}ggﬂﬁv%l ch are

arranged Erm‘ﬂy,thew&ver thaodeket 81 ha@assedtat anpplime atglcemlgmsbn&rytopmdgaﬁt ery opening

78 in the f| ??a?te a| ng?%tﬂ;%gt w%i%nflm O‘deg“"itmﬁtg [ aan&l’hese grooves 82

and 83 sef\ e soc al NSt ace I'n the plane of
the face @tm@b@ngagmmmmmﬁ%ﬁ%WMQMWet&mpﬁ$mdeftpa|r of tracks 84

and 85 fﬁé, LiDof iE]hht?etJEEESE%ﬂ){s%%ﬁyﬂ,tt*l@&dgift}:é%@ks%%%dtgé agai nst

di spl ace @gl es to ace e 21into the shell 1 and a
notch 86 cfoupspm@menndseﬁh bStSFﬁélaEbfcfnmcdngdlahgmenam@ra@@mﬂhen t he

opposnlf ot 5‘&%{ ﬁ%%&&@msﬂfﬁémﬁpﬂg%‘iﬂﬁﬁftﬁ@'f&cg 28 aﬁé}%ﬁ’ﬁu‘ﬂgoﬂﬁﬁﬁ&eﬂ‘ i@rmed in the

face p e socket el ec ronic nodul € 74, as seen nore
clearly |fheﬁﬂg§0P32@g&$1d 24, is formed with laterally projecting ribs 87
for arrangenent in the tracks 84 and 85, and with a camlike, backward 30

proj ecti ofn&nd RletrGROAMETT N5 rofbolvEl fFoABhEKRE S af¥Othe AAGenVIngsBOREDEr Ui N
resilient Iugs 89 for location in the grooves 82 and 83. \Wen the

el ect r oni EleprefAmatheinensagenent %ifh g atopves Foand 30y Pemsoda utghls 904 he battery Iid

73 pivot e-dhemapttn heQodkBER 1 RQiVoldd QPwB QMM tHeBadkief at thSnoa@6 1She gitve parts of the
el ecty (()) n 1?0111 or release o? &16? ]_I;]I'do_]eegtlofﬂ gg froznq ltsl\(/’;%ga gement5w1th the notch 86 so that the socket
81 can be removed from the face plate 2, and the other components 76 and 77 of the electronic

module 74 can be lifted out from the interior of the shell 1 through the battery opening 78.

This design, where the socket 81 can be pivoted in and out of its position is especially
advantageous since the engaging means 82-86 in this design, apart from being formed

25  compactly, do not require space for displacement of the socket 81 into the region 79 at insertion
and removal. The design at the same time still provides good retention of the socket 81, since
the resilient Ings 89 project into the region 79 for positioning of the battery and act as levers
that provide a strong fastening of the socket and prevent its unintended pivoting out after the
mounting, The relatively large length of the resilient lugs 89 projecting into the region 79

30  simmltancously facilitates removal of the socket 81 since the lngs 89 are pushed out of

engagement easily by a relatively small use of force at the outer ends of the lugs 89.

Fig. 21 shows an alternative design of the engaging means at the edge of the battery opening
78, the grooves 82 and 83 being replaced by upwardly closed recesses 90. In avother




WO 02/ 078233 PCT/ EP02/ 03306 20 arrangenment in the shell 12gndgragoRe face
plate 2, i.e. the signal processor 9 and the tel ephone 6, are ‘passed

t hrough the battery opening 78 down into the shell 1. The socket 81 is then
pl aced woigbdrstdze ribs 87 in the tracks 84 and 85 andpdgpmbendaced in or

pi voted towards the plane of the face plate 2 so that the projection 88 is
brought into engagenent with the notch 86 whereby the 5 resilient |ugs 89
al so engage with the grooves 82 and 83. The engagi ng neans at the edges of
the battery opening 78 and the matchi ng engagi ng neans on the socket 81 of

t he el ect fEHiEeRplEseovesB2aE Sdnwer o davavwargs eRroovhigacky Bewiighe nodule 74 is

passed Sum%ﬁﬁtﬁg;it(b )éxp%ﬁd i?oniﬂh&iﬁcrhﬁ@%@dés&h@mbiﬁé& R6CQpGenagbrae 80 of the
battery opening 78 and t hen di splaced in the plane of the face plate

for provi &kt P §9W?V@q@%‘ﬂ’é’ﬁ@ﬁ?d§’wa‘é‘§&“ﬂ§é’é5&%% 10 Preferably, however,

t he socket 81 is passed at an oblique angle into the battery opening 78
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nount i ng grﬁovbheﬂsennketsllmteadtolﬁémhbst&?ery opening 78. Wen the electronic
nodule 74 is renmoved fromthe hearing aid, the resilient lugs 89 can be
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fromits Hj%m&ﬁrst%él& oﬁ*&@bﬂ@ﬁ%ﬁmﬁ:@ 78 Qadrd@by doR@etBRG Binals &knecan be renoved

fromthe Tace g ate 2, nponents /6 and 77 of the electronic
modul e 74badem @OWPPt%Z%W¥BﬂF1?C(PﬁP@H@7ﬁm1éﬁ‘6‘?534)?"5’!-‘% shell 1 through the
battery opening 78. This design, where the socket 81 can be pivoted in and

out of i tﬁshsn@ﬁ% fniFERS. 1ismmms¥1%my%ue@maakmab@d nécked GEthd dalaceengagi ng means
82-86 in .S des art eln 25, C 0 not reqU|re
space f or™gf ?HP%‘E:@&‘Q‘?‘&F&E’? @ﬁ@kﬁg@\géj{’ “%‘i tﬁg‘égctbﬁ%‘mﬁ%gp% IO E nser ti on
and r esrovath 95 Which e qigage vith hinhetrBIae fdrintat Siel end ofiicbeaitaetd Yood ret ention of

t he socket 81, since the resilient lugs 89 project into the region 79 for

t f t t
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since th are relatively
smal | usel8fes fhowim Figt 28, presd tha aylandrieah viall Sl?fat tﬂh@ldb uﬁ}bc 1&9817 lld 73 may be

- 20 formed with an upright annular edge 101 which, at correct arrangement of the battery, encloses

the pole button 100, but which, if the battery is turned the wrong way, prevents closing of the

battery lid 73. This prevents insertion of the battery with an incorrect polarization. In the

embodiment shown, where the battery 1id 73 is formed with edge flanges 98 at both sides, the

side of the edge flange 98 where the pole button 100 is placed is formed with a depression 102
25  providing room for the pole button.

When the battery lid 73 is closed, the circular-section-shaped edge flanges 98 abut the exterior
of the face plate 2 around the battery opening 78, ensuring correct positioning of the battery 93
at 1is insertion into the first region 79 of the battery opening 78. Advantageously, the face plate
2 forms a plane disc without protrusions for the battery lid whereby the manufacturing of the
30  hearing aid is simple cheap, and insestion and removal of the components of the hearing aid are

easily performed.




"Fig. 21 shows an alternative design of the engagi ng neans %3‘1%?2@@96 of
the battery opening 78, the grooves 82 and 83 bei ng repl ace y upwardl y
~cl osed recesses 90. In another 20 May 2005 WO 02/078233 PCT/ EP02/ 03306 21

enbodi ngRteseisks 9rooves 82 and 83 open out domnmardsp'ﬁﬁﬂa ve tracks 83a
whi ch, as stomn in Fig. 20, expand fromthe aperturé# hwg&ggsign provi des

good engagenent of the resilient Iu’&s 89 preventing unintended pivoting
out of engagenent. Another enbodi ment of the engaging neans is shown in
Fig. 22 wherein the second region 80a 5 of the battery opening 78 has a
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cl osed position. shown in Figs. 18 an , pivotal battery lid 73 is

hi nge- confhetaees the Batteryds wobenelesed By anyrsocketfhat wpd fektpiseacrpdisitetnofhy ™ t he socket

bei ng f or e cheii tihe Wl S8BT 1 dAH Be 196hiadivirl BRI 1SIRE Batle@so Mat tHeIhdlicAn 95 whi ch can
engage Wt h_ hi ng,?tyts cks 96 forned at one end of the battery Iid 73. To

ra
retai n t hee g rgdl dpgsionsat t ery |id 73 has a partially cylindrical wall
97 extending over at |east 180 and defining a battery space 99 together
W t h qor ciiladditigac tdusity ®hapegbsiaoge: dnl frgim of B8 elediogic ioduld in sllajiontsual | y t he

negative termnal,qn the hatter 3, 1s fornmed.as .a . pole button 100 as
Shown 1 n RS DR 3R rbriRf i Pl gh ot gfebS: Bl The Dartery
lid 73 nagirdoity, 24 if comibntioni with tieerhinggpitiatiny lidunpravides 2edtgre gdididg eftiech, at correct
arrangerreg&tegfdmﬁﬂg%hg%g%ﬂ%ﬁegﬂﬁoses the pole button 100, but which, if
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73. This prevents insertion of the battery with an incorrect polarization.
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flanges 9% alBokb corablfdwith BR sockit 48 aRlcotMEnGAd fich e ARuRB YRR the pol e
button 100 1s placed is f d

ormed with a depression 102 25 providing room for

t he pol e Mistarbene pordf3 endd0bfarmed i the soeket78l and the piewdid 73 fgspectively, so
ci r cul ar - 8QGHIKARISABRGEY 1KA8S fiRP8eRvRe walkidintdBuRitk@Eiohe Of the face

plate 2 around the battery openl ng 78, ensuring correct positioning of the
batt ery gwicrophone fin fhsembdimpert shpjyr, the pricrerbpneport 4% i fe bteylid fhis pattery

openi Ng 7RrmddY aNépa0 e Whikl can bd\@eahMGQatkIg bRAily by opening the battery Iid 73.

20 As shown in Fig. 23, the signal processor 9 with the amplifier circuit of the hearing aid is
connected via flexible wires 105 to terminals 106 on the socket 81, and correspondingly, the
telephone 6 is connected with the signal processor 9 via flexible wires 107. This allows the
most suitable arrangement of the signal processor 9 and the telephone 6 in the individnally
adapted shell 1.

25 Figs. 29a and 290 illustrate an embodiment wherein the receiver is inserted in receiver holders
~ 81 in the form of shell protrusions 81 extending inwardly into the interior of the shell 1.
Preferably, at least three protrusions, such as four protrusions, are provided for receiving and
holding the receiver 6 in such a way that mechanical vibrations generated by the receiver 6 do
not propagate to the hearing aid shell T or other parts of the hearing aid 10 causing e.g.
3¢  unwanted feed-back or other disturbing effects, Flexible suspension of the receiver 6 between
the receiver bolders 81 is provided by one or more flexible bands 32, e.g. made of silicone,

surrounding and clutching the receiver 6 and having at least one bead or protrusion 83




2 forms a plane disc w thout protrusions for the battery |idnesgRy the
manuf acturing of the 30 hearing aid is sinple cheap, and insertion and
renoval of the conponents of the hearing aid are easily perfornmed. 20 My
2005 WPoQ241713233 PCT/ EP02/ 03306 22 As shown in FigsSyephSessdd and 25, the
design of the battery lid results ingretention of the battery 93 with
uncovered battery termnals forned by the pole button 100 and the end
surface of the battery opposite thereto so that at closure of the battery
lid, the terminals are directly brought into contact with _the_ integral
battery t BIHFaS rgpiver faroyidiag p sadiand vigioysashing prvntingok e regefver 6inat t he

cl osure ofpehbd@ndad kg | i d, the main part of the partially cylindrical wall
97 will furthernore be placed up agai nst the socket 81, while the

remai ni ng t.of the circynfer ial . surface of _the battery. i s not
enclosed BY 9h Bl e T L g Fubpdadd o facw b e Rt o Sof  t he
shel | 1. ddekaway that@fectiahieal sihelidns jeneard betht petieeidoer ypro@base tieo t he battery
so that the.shell n .be for W th | I. di mensions... 10 In_.addition to
causi ng abarpepLtghEohomaipe bGPt a0 Bins £ Pl ik &8l ¢ (n

rel ati on tisrbin effdcacss folitat Husbrated indvigs Babkéé fl&iblesuppsion of thdveccbatdmry term nal s
92 of thegel ectrani le.. di rectl] nd. i.n I nation.with the hinged
pat ery | TR Py Ber R Mt oRE binfer G BB 9T 3 B S HbSY  IF LT e o
t he bat t eswyrolndibg akdrhitdhing diceetiveatiaod g petrusidneddpreferaihpsitdor®d atde it appears
particul a fr L. Tt ; | LI ect ected with
the soc ke%gr%eis Ogﬁ‘g] r%%)lgﬁ?rgm cateesng\/fng‘%aﬁ&[& ﬁréesé%(rhr%gﬁoﬁﬂcﬁsnogge?ﬁ%%%a %%1 crophone
por t s 1003 8Gihefebyapoviding aedfe ind vibkrtiosthedrbing Bquntingpf theeeckizr 6 éxte hepting7 3,
respectivg;hgousﬁg_ that with a closed battery lid they register to provide
wel | -defi ned sound access to the mcrophone 3. In the enbodi nent shown,

the m crophone Eort 104 in the battery lid 73 is_ forned as an open slit
whi ch can%&fec /e AMessteteis adaptydiognclide p modehof hegesiverdiolpesi S RELGYVENi d 73. 20 As

shown in Haffber28ell frétfisiShsgia in 1 BORSSHRI PREWbE N BeivailddaRr circuit of the
hearing aid is conne%%%g via flexible wires 105 to term nals 106 on the

socket  812utoppptjcaliy pdapte P HGPGI PRS- t el ephone 6 is connected with the
signal processor 9 via flexible wires 107. This allows the nopst suitable

ar r ange meRig. 3f(a)t(@ehsisgoad-seifoacd saivns Qubatichedthef theakfildtioncamel 8) t he
I ndi vi duall y. adapted shel | 25 .Fi.gs, 2 and 29b illustrate an
enbod menfoiePRR AR Pt ol Pubtdiurd] R0 Erded ep b fers 81 1n the
form of sGADICAM ddsipu sysiomsTHS trospckaind magreimmmacmsiayt along the pakbenfiiet eri or of t he
shell 1. _Preferabl | east. three protrusions.. S s f.0 rotrusions,
are provi \éfélalg;loo r°ﬁ$“é% 8{ t@% cﬁ%sggeﬁ: oIl Imay Vary'in steps, preferab?y’ in m.lul%{ﬂe s%eps, i Bder”

to achieve a low-pass filter effect of sound. A three-dimensional computer model of the

20  selected ventilation channel is formed and included in the model of the shell. The components
of the hearing aid, such as a receiver, a microphone, an amplifier, a telephone coil, etc, may be
~ selected from the data base 15 with three-dimensional models of the respective components.
* The selected components may be displayed as positioned within the sheil mode! for optimum
positioning of the components and optional collision control. The position, path and shape of
25  the ventilation channel may be further modified in order to permit optimum utilization of the
available space inside the hearing aid shell. In enibodiment (a) the ventilation channel 8 has its
own wall, and in embodiment (b) the ventilation channel 8 is partially integrated in the wall of
the shell 1 in that pait of the ventilation channel wall is constituted by part of the shell wall.
This minimizes the volume occupied by the ventilation channel (8) leaving more room for other
30 - components of the hearing aid. It is also seen that ventilation channels 8 with a circular cross-
section create a volume 19 at the transition between the shell wall and the ventilation channel
wall that is diffcult to utilize. As shown in Fig. 31 (d), a square or rectangular cross-section

minimizes the volume 19. However, the cross-section shown in Fig. 31 (c) substantially does




hol ding the receiver 6 in such a way that nechanical vibr atzbqﬁgymer at ed
by the receiver 6 do not propagate to the hearing aid shell I “or other
parts of the hearing aid 10 causing e.g. 30 unwanted feed-back or other

di st ur by cts. Flexible suspension of the recei en the
recei vgwﬂﬂ%}lﬂcﬁgs 81 is provided by one or nore flexi%ﬁm@én géNgz e.g. nmade
of silicone, surrounding and cl utch’f‘ng the receiver 6 and having at | east
one bead or protrusion 83 20 May 2005 WO 02/078233 PCT/ EP02/ 03306 23
encircling the receiver 6 providing a safe and vi bration absorbi ng nounting
of the renwiwdya ®ling 19 tHatis Rk tegutitive dPurtan sidrifjappieprpte, 8@ Zentilatiofst r at es a
receiver @Epgah i receive and hold the receiver 6 in
such a V\/ai;/hlg at ﬁgﬁgﬁiﬁ'{éﬁﬁ?ﬁ@%@gﬁéﬁgenerat ed by the receiver 6 do not
propagate to the S hearing aid shell 1 or other parts of the hearing aid 10
causi ng eAé‘?aﬂH&%ﬁ?’éHW\‘%éﬂglﬁ‘&@ﬁﬂ&%ﬁﬁ@l‘fﬂtﬁ?ﬁﬂﬁ&ﬁﬁgﬁﬁg-é? fap&esbellds furt her

I 1T ustrat gdhdwa hivisk a g3R%s 84 Aendih ngthese?aeﬁ@ﬁgﬁenﬁgca{m&hﬁe §s8hMQr 6 in the

recei ver chanber 0 I's provided by one or nore flexible bands 82, e.g. nade
of si | ¥ coffess-seclion Vil asare guiimensiprsttiahmpieh thedosiped ghtenine te §hdbesaeh hg

prot r usi oRgh BéidhteRin A IEYnARS kiR RRFveHS idA6wn i BIzNEY 6). Af alkchky recei ver 6 and
ext endi ng towards correspondi \l[hg corners of the recelver. chanb?r 10 80
%‘e%ﬁ?d‘“’ 95 % he

t her eby pRERfiPRt e tghieaip EHP PRt FOBto R A ST RS recei ver 6

in the hegtalto tad addifbettandd Ghen HRashDADMGAN SitBd RbikdrScaaglapt ed to include a
nodel of the receiver holder, such as a receiver chanber, shell

protrusi ogs, C..ln th hel | del ... Pref er abl the recelver holders are
P omat 1 o3 Hfiase ARt oSty hehP el el ph S Be 10 457 2, 01 0
Cr 0ss4sechlaton & sqhrateyrmanufschandiochdientbsttenf optiive ABckrticdably, itleplatd Yoaioel 8.

or 055 succpion snufsctendi iy T3 ]
cor ect od, it ARRahaSRAETIo AR Lol IRUERLM AN BB-BRANAR Fal0Y 0 ¢ o

const ant plitehg.gt weng patchlidaderaphyeiayer bnlaydr.diiei fush layér QA nedrososectidref the 0ss- sect i on

may vary | gaii-] A hP i ' Sdntont Fe@Chi eve a

| ow pass %hlglll? gé“? e ggh;g fbgt;e%g&gunﬁﬁaﬁ SEB %#le‘!g%@rg’rlgE%?cgcﬁigﬁn&%grrpnmuer nmodel of the
20 sel ect kedringaifskliopsngi on channel is formed and included in the nodel of the
shell. The conponents of the hearing aid, such as a receiver, a

m cr 09510%,311@1{51-ammehmme@ﬁvaﬁb@&hﬁﬁm%ou, ol E%nm??ﬂl@ﬁceﬂﬁé?c'[ ed fromthe
data base 15 with three-di nensi onal nodels o he respect’ive conponents.

The sel ecleiditsdhRstiar erening (S ip epeypiels payrgtued. The sirupdraer Wiof ke Rt he shel |
nodel  f or 9Dpink1AdkEn tROIShirz QR HOGR moiN Sind O RAABI MiShoadisk OPbdveaBkithc ol | i si on

control. The posjtio pat h and shape of 25 the yentilation channel may be
furt her BP9 PRl dafadied %a&%@aﬁbqﬁemﬁtﬁlwuﬁﬁta&eﬁw% R0

layer, the first layer abutting the circumference 94 of the part. As shown, the circumference 94

el

20  is tapered towards the outside of the hearing aid housing so that the outer dimension of the part
is slightly larger than the inner dimension of the part. Hercby, a light beam propagating

vertically towards the part may impinge on every point on the circumference 94.

Alternatively, the shell 1 may be formed starting with the end 96 opposing the face plate 2 as
illustrated in Fig. 35. The integrated face plate 2 is terminated with an opening 98 having a

25  circumference matching the circumference 94 of the separately produced part 92 of the face
plate 2, the part 92 is positioned and fitted in the opening 98 for attachment to the integrated
face plate 2. As illustrated, the integrated face plate 2 may be tapered so that a light beam
propagating vertically towards the integrated face plate 2 may impinge on every point on the
cirenmference of the integrated face plate 2.

30  Fig. 36 shows a cross-section of the shell opening covered by the face plate 2 seen from below
the face plate 2. Fig. 36 illustrates various embodiments of the face plate positioning means 46
and mating shell positioning means 48. In Fig. 36 (a), the face plate positioning means 46 have




avai |l abl e space inside the hearing aid shell. In enbodi menboddy 3dt8
ventilation channel 8 has its own wall, and in enbodi nent (b) t he
ventilation channel 8 is partially integrated in the wall of the shell |
in thatwpabhsseds the ventilation channel wall is conspifpdegehshy part of the
shell wall. This mnimzes the vol occupi ed by the ventil ation channel
(8) leaving nore roomfor other 30 conponents of the hearing aid. It is

al so seen that ventilation channels 8 with a circular cross- section create
a volume 19 at the transition between the shell wall and the ventilation
channel  {af tibs tHhestenfiag fpmfhe cigrupiarepeq af itlleif%’eplatﬁxg ab’h&)imiﬂllq!i S‘Ffag? ofdt (d), a
square Orﬁ&@ﬁ&@@ﬁ%&ﬁﬁmﬁ%ﬂﬁﬁm§%Q&kgﬁwn m%%mu wever, the

cross-section shown in su stantlall es 20 NBY 05 WO

02/ 078233 inprtptipnsd? etz rg@flwwmm@#fb@%t@lthewmnwwﬁhﬁfaw #M%Eficult to

utilize. riHhdd@hte@nflut mo@qmj@daﬁé@b@ourtsbeo HR Richat Bls R uncidadbmsr 8 may be
fully integrated in the shell hear |3)g aid shell 1 with a tightening

ring 88 i &henthesids Fhirpresived by @emStﬂlguldFPtﬂ"@S 499Dthe shell 1 whagebgieIreet | j s shown

- having a giaawer 88 reyibeRdistnhahenDis tasitakel ect ed tightening contour. The
groove has a 5 cross-section with a shape and di rrensi ons that mat ch t he

desired t ring 86. .The shell e ti ring 86 nounted
"t he. gr it S887 e e Bk ooy s sy Hiad7 ey et SBBR et ¢ e
t i ght eni ngpefacernfthpfacwplate mxmmgd‘pmtw&gmaaiceﬁw&b]hﬁa{ﬁ@lﬂtesacur e tightening

of the sh he. audi t or naI en the shell t n the

audi tory cana?&m?—'Elleclr elr?nffhsttg “bsm%@%wig&@?%ﬁ eﬁs‘é’?ﬁggl g% d%)l’dl ng to the
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i ncl udi ng t - [ ef ef e I onprises the
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of the pttatoeri@when@eensispﬁtge@sé?@@ithetdoc@pa}ﬂiﬂgpaltﬁy_éﬂlewerlmvof the first

Layer 90 Bt affl 9585 SRA bhRbofl mk 435%%&:15&051 R0 57 B 8o RALdRT Y OPeni ng
cted ur o

78 al ong the preV|ous y se tron c aring aid
housi ng: 1@*0W0&ﬁm%@‘@ﬁ@b@wwé?@e igriqriobthe shold h for saepbromAholding=i g. 34, only a
part 92 Oéou(eéib@ndﬁngff&eﬁia@&i%s including the battery opening 78 is separately
manuf actured. Thé cirfcunference 94 of the part 92 is included in the
hearing ai_d housjing go and the hearing ajid housin |s pr oduced with an
i nt egr at e&erigEd & 'i’eé V&f’f%‘t’l”i@éﬂaf@% aigAGtordinggo thp v %%y manuf act ur ed

part 92 | aieidudlly adapted &hell 1 tibtEFack plafet? fdsBYRto MBSHel 1t BN hiA@d edcdsr&ugmieence 94 of
the part. t he ence 94 20 i s tapered . towards the outside

shown,
of the 'heﬂ]FA)???Qm&rr ﬁeh%ﬁgflhﬁé'gé%ll 8° comnection e tgis ‘rg?gf%‘ha Io%he part s
slightly ed@an altdwann b@meln Bpedich mlasdn&ﬂlc(ﬁfanﬂfﬁlﬁlﬁﬁ@fogethemm&b%ry a light beam

propa 1] gﬁg%c\{%ﬁxtgﬁ&gtl alll¥w§ 1(1)1&\/\1!% ac{lmnEg o? 1n91wdua]ly a%ptegﬁltt?@e%r %aneg\é%s Xf point on the
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reduced dimensions.




Alternatively, the shell 1 may be fornmed starting with the(%@ posi ng
the face plate 2 as illustrated in Fig. 35. The integrate face plate 2 is
term nated with an opening 98 having a 25 circunference matching the
circunference 94 of the separately produced part 92 of the face plate 2,
the part 92 is positioned and fitted i Ot he opening 98 for attachment to
the integrated face plate 2. As illustrated, the integrated face plate 2
may be ta o that a |light beam propagating vertically towards the
integrated face plate 2 may inpinge on every point on the circunference of
the integrhted Aaehopfoacanppier @Qtr¢Hied pro@@tihefwheaing pid beusinp with o facoplate he shel |
openi NG COMGHEEheYind A& i%Px%cé?Ju?gta%d gol&ﬁ?@héaﬁﬁﬁ%&’&y‘nﬁ%en@ DR ofsAganRiate 2. Fig.
36 illustrates various enbodi nents of face plate positioning nmeans 46
and mat i ng ¥HEs [ ProaiansinHgl tsgheonpgsing e rRs o£36 (a), the face plate
posi ti ani r@qmagrtﬁta%réaamggﬁ@sﬁypyofm&nomaﬁﬁ/ 078233 PCT/ EP02/ 03306 25 four
ribs 47 ex ending fromth ren f the face plate 2 along the
i nner surf I&’E“%f gatcﬁglpm?ra?ﬂ baﬁ‘i’d;ocnghefefao 'ﬁ’f‘?‘ég‘gﬁf’?‘ﬁ‘?vn@ﬁle“ﬁfhﬁéhe’%“ %s hown) .
The shel | spebjubdtioncangunaeaindingBe kil éor padtiongg of Mjdenib@lbctars thd Bediih@id etreh
adapted tog nﬁ%%‘ﬂzc}éﬁia%rﬁd%f g&ﬁopﬁ Blgghgectl ve ribs 47 of the face plate 2.

ng 8

The face p 1at 6 s cut _ junction contour 50 so that it matches
the juncti felflrllttﬂmﬁa@ﬂnlateanwwnd@m arfpdgplatejungtien qopiowiadeptedifyr marpbingdieiskey

i ndentgat i c]ﬂ&tlél%ogfouxtaﬂg fa% Jltle chsm\Mﬁﬁ% £B¥%s %Ewﬁ)} eng%é%ﬂ@hb’l] ﬂﬂcsmtnlﬁﬁg fage plate

2 and the shell 1 is fa n Fig. face plate

positioni rfﬁoq?ﬁ‘aﬁg‘ewllhﬁﬁ‘éoﬁquﬂdh’?oﬁw ext end| ng al ong the inner surface

of the faggodatiag te Bicaplsle Basémdhd celpla@hddee ci rcunference 50 of the face
plate at a distance fromthe circunference 50 that is substantially equal
to the thickness of the shell at the 10 junction contour 50. The shell

posi tioni My nedls méBohaxvedieg mpidis ¢, fiuder aliekibingl thadters b&trgnsfaeibg dam  cont our 50.

The f age t ne t t 1t. matches
e 138 PLALERA sV A DRl RO B R 0
cor r espondisg sgraratelysnanpfacteridfapamiase acserdihg oahefhce plargumsherd dontur. The shel |
positioning nmeans 48 may further conprise protrusions 52 at the junction
cont our 50 extendi n |nvvardl towards the interior of the shell 1 for
recepti on 3and %We%@d Je5oTdipg ééﬂﬁ@hdfrhﬁ@mf%%cemleéﬁ@mﬁ?w IeADs CPRgrigeali gn

descri bed 1aRQie f0é plkib fro@ibalabihe mﬁarsixrra@e ¥itkk f@&%fedwmﬂelﬁ fe kB pbstieAALT ON with
the i.ndividually adapted SQheI I

7 ‘2 facemﬁlatog ]r%stenedtot e shell 1
and f &t med GeCEPETIR SRS haty; 8?431"8 fReesgve Aeblegst predecy Blaling it s
l'tinge co mmtsmm Andtutther tda@risiog ke sieodf chitiny e facd plzﬁdﬂalﬁng t]ﬁaiahetlp&teﬁdmabﬂ ows an
extremely expedient. and c manufacturi a.ve 20

t

conmpact decsrl1 ﬁlatt1 mziQT s5° &%ﬂ]huflcuofj co“tour o) tﬁ'c,ga&? o7 AU ?‘ie)?me 501:'{“(%18n |r¥h t he- ear
hearing ai rgpglvgi by the mating 1ndentat10ns of the shell whereby correct assembly of the face plate and the

shell is facilitated,

25

4, The method according to ¢laim 1, wherein the face plate positioning means comprises at

least one face plate protrusion at the inner surface of the face plate terminating at a distance from

the circumference of the face plate that is substantially equal to the thickness of the shell at the shell

junction contour, and wherein the shell positioning means is constituted by the shell at the shell

30  junction contour,

5. The method according to claim 4, wherein the shell positioning means comprises
protrusions at the shell junction contour extending inwardly towards the interior of the shell for

reception and holding corresponding {face plate protrusions.
35




reduced di nensions. 20 May 2005 26 CLAIMS 1. A nethod fomrgeg

controll ed production of a hearing aid housing with a face platie having
engagi ng nmeans for receiving and holding a hearing aid conponent, and a
shell that is matched to the auditory 9ana| of a user, conprising the
steps of. 5 acquiring data representin& t he shape of the auditory canal,
formng, in a conputer and based on the data, a three-di nensional nodel of

the shel | §ncl uflichiuRa asbitl o 454! A QL AL, BOGLEGK fpGnf DRchel | Tor

p05|t|on|n junction bétween the hearing the face
pl at e, @ﬁ@}op&l ﬁ@é?ltof %faﬁf‘ylmﬁghm& the shethef ﬂa% shellgenchengoatoppiteeratingchaidi ng a

facs pl at e@tdﬁmf h6d] £:@ He@RHI nﬂﬁaﬂﬁt@dngtﬂ@e-ﬂﬁﬁakﬁ%kﬂnﬂglo?a%fﬁlgﬁéahng él:@hdubiﬁg';] i ﬁn
contour and . fa 0 oni ng . nmean ed for n e she

posi 1 oni IR gfﬂmﬁ“ﬁ ﬁﬂuse%ﬁ@ﬁ&m@@&gg ° BiAtebprad &gt 4?36%{3 and

pr oducing hengfabideugdeat e based on the face plate nodel. 2. The nethod
~according to claim1, further conprising the steps of transferring data 15
representing the face plate junction contour to a nunerically controlled
machi ne t hat authgmeethod adcpryiing tnpny ofthsppradiag dhips, fethaf @ouprsieribd sepe op| at e

accor di ng dRcdndShd @qgneaélafsema F&ﬁioh Bt §28 b hicrophond %ﬂlﬁfﬁ%&l&%ﬁgg}j ng to
claim1, wherern face posi tioning nmeans conprises at |east one
face pl at e‘nﬁ?dé‘tgrad%‘idﬁlri’fﬁ’ﬁ aftlFPét qnﬁﬁ’éfrfo@afief%ﬁré“gd* the free plafe mofiglat e, wherein the
shel | J@ositioning 20 nmeans conprises indentations that are adapted to
receive a h the at | east on ce plate protr usion, d further
conprisinggthe'@?Qﬁﬁﬁ?mﬁﬂ??gﬁﬁm?ﬂgj%%?é“?ﬂ%ﬁ%ﬂ Tﬁﬁﬁ’fﬂ@ﬂﬁgégmﬁ‘%?% junction
cont our schbhagrisiids ofiictiphmed gositieted i cojrespmtdhtgml@mbmupem@negp&may of east one
face pl at recei indent.ations of. t he shel
wher eby “oor P Rl SR BBl pbcFRE T e e bR ol b TP i o o
25 4. ThetWéthamaéwamhﬂm@dmmﬂwmhﬁﬂﬁQﬂmmmere|n the face plate positioning
means jgonprises at |east one face plate protrusion at the inner surface of
the face plate term nating at a distance from the circunference of the
face pl at € t hatThe @edohicepips lany ofdbaeceding ¢aims. fithencomprsingrthe swps ehel | at t he
shel | | unekétap sHaps) iiéhisiondRed %ﬁiﬁbﬁfbﬂ‘h Ha{%ﬁ‘y S8k inARSthdelpitd fﬁ@htﬁ’fﬁ%fﬁﬁeﬂi&
constituted,by the_ shell % sheﬂ% uncti.on contour The net hod
accor di ng ¥9* OWﬂfﬂba“Wé‘F WF\’“ PR BT ¢ ﬂﬂﬁgd’@F”t“i‘gdﬁP‘ﬁ&cﬁﬁlétﬁgméﬂwprl ses
protrusions at the shell junction contour extending inwardly towards the

I nt er I2%r Ol]c t hel‘h% rrL%ﬁmd a]:cggrdmg to any of the preceding claims, wherein the shell is produced with

means for vibration absorbing suspension of the receiver.

11. The method according to any of the preceding claims, wherein the shell is produced from a
colourless material.

25
12, The inethod according to any of the preceding claims, further comprising the step of

colouring the shell in a colouring substance of a desired colour.

13, The method according'to any of the preceding claims, further comprising the step of
30  polishing the shell in a polishing cylinder.

14, The method according to any of the preceding claims, comprising the steps of:
- transferring data representing the face plate junction contour to a numerically controlled machine
that automatically cuts a separately manufactured face plate according to the face plate junction
35  contour,

producing the shell based on the model utilising a rapid prototyping technique,




reception and holding corresponding face plate protrusions. ,3g,#28hdday 2005
27 6. The nethod according to claim1, further conprising the steps of
formng a three- dinensional nodel of the face plate matching the shell at
the shell junction contour, integrati ng the face plate nodel and the shell
model into one three-di mensional nodel 28f the hearing aid housing, and
produci ng the hearing aid housing with an integrated face plate based on

t he nodel istid@nexnfigari ng aid housing. 7. The nmethod according to any of
the prece ai ns, further conprising the steps of selecting shape,

di nensi onsasseg’tlﬂin%ti%ﬁhﬁli%ﬂ??ffesaﬁ"‘ll"g%etpl%éﬂdm crophone opening in the face

pl ate and inientll UdihBginRaidoslglongf. the at | east one m crophone opening in the
face plate nodel. 10 8. The nethod according to claim7, further conprising
the step of calculating directional characteristics of mcrophones

posi ti dnedlSat chheasispadibe ngertiindi mplamiitay@mﬁhbcmgﬁmmgeﬁmﬁgawmu;ﬁng@ftha t he at

| east one &IP&QBI?%nSIat% ﬁ? éhquha%lr}ld esse?ll & ltlcle(ri] gczﬁgrg I 9 S ];I{e;[lsrlloenallmosd EI ve

m crophone openi ng corre tO a eSI
char act er i shelj 1@01‘1@3 aguﬂcmbrecon‘@umdrcaa&fbe shiekh fpr p@ltamyg gifajuﬂweormee’eﬁeldihng cl ai ns,

further CQKE%&g%!d@Qeliajﬂ@ﬂétffcgﬁlaﬁ dsﬁal &Qﬁlbﬂ@ﬁaﬁpﬁmﬂ; RN S0Sypifd position

of a battery opening the face plate facil itati ng i nsertion ‘and renoval
of a batt FSRiddgmthe iffﬁ%PlEFﬂPW gty ceéfacqmﬁ'@gé%mwat? modehigclpdipga f8eat e nodel .

20 10. IOThq:»IeﬂEfﬁlﬁHﬁdn SSafef Abiel foPmaingQhe shilBuRHSC Q0NN Ak ﬂ'ﬁte poMiRA@E N t he
shell is produfce WLth . neans .for vibr t|on ab orﬁ tg% ensj on of the
recei ver. 1T BHRSHRAETEN DEAOHHPISI Py © H’S‘?SWIS? TR t‘?ﬁ CURERRE, wherein
the shel | maches telthelgjindtion nantour Thxnakiy fhee hutepatitidnirlmeadiendage wilhée sl hod
accordi.ng I}Oﬁﬁ '1% fand e preceding claims, further conprising the step of
colouringt T™n a col ouri ng substance of a desired colour. 13. The
met hod according to any of the preceding claims, further corrprl sing the

step afs 3@ poljwg E]éaﬂﬂ%]&ﬁ' Qcc&]aﬁg ko didim "115 %Heﬁﬁ%él&e%yalt r#%gﬁimng]m%an Fﬁ@é hod

according to any rece cl ai s, npri1 si S

t ransf er ri%hljay a'teafaCP @BW@E‘&W%IPW ﬂleh‘élelf sytfece of tﬁ? facq Mﬁ@tw%eqqméww sifigping
nuner i cal |iteafiidinpdet MeknBBERItICre hddpled RUERNBEIdGRkdh ¥nela fefst SneIRRBLAL €l Y
manuf act ured face inlugh e accordi ng to the t{1ace pl ate junction
protrusion, an er comprising the Step of cutting the face plate along the face plate junction
contour so that it matches the shell junction contour when the at least one face plate protrusion are
20 received by the mating indentations of the shell whereby correct assembly of the face plate and the

shell is facilitated.

17. The hearing aid according to claim 15, wherein the face plate positioning means comprises

at least one face plate protrusion at the inner surface of the face plate terminating at a distance from
25 the circumference of the face plate that is substantially equal to the thickness of the shell at the shell

junction contour, and wherein the shell positioning means comprises the shell at the shell junction

contour.

18. The hearing aid according to claim 17, wherein the shell positioning means further
30  comprises protrusions at the junction contour extending inwardly towards the interior of the shell

for reception and holding corresponding face plate protrusions.

19, The hearing aid according to claim 15, wherein the hearing aid housing is integrated with

the face plate.
35




35 contour, producing the shell based on the nodel utilisi g Nay¥a@isd
prototyping techni que, 20 May 2005 28 polishing the shell, assenbling the
shell and the respective face plate, and inserting the hearing aid
conponent. 5 15. A hearing aid for insgbtion in the auditory canal,
conprising a hearing aid housing wwth &° shell and a face plate, the shel
havi ng been produced according to a three-dinensional nodel of the shel

i ncludi ng 2. j UNBlelHedking Q2R Ay OF EiRihs 1 5169, ShEhrdsink OX e1R@SHit oGO a
junction between the hearing aid shell and the face plate and shell

posi ti oni n?jclf?é&gg"",s“f?t*ﬂ“?r%ﬂhﬂ‘&’ asignalreressPlo A RRetTE anddbRRindirdearing@idt ace pl at e
hiavi ng beekvugngid udxped &)Cbﬁgédéith&gleﬁtﬁmﬁ: n’ioﬁﬁlﬁ, thd f&&e@)idﬁ]ﬁﬁf lladtt&@ﬂopéixiidg@eﬁmeﬂ ace 10 .
pl ate junction.contour te or, t.chi t S i ti.on cont.Qur an
Pace” pl ar il o i AGREK R dhedBE R, it et ot s R Reafe. o
the shédl| ®opvdeat the face plate circunference matches the shell junction
contour when the face plate positioning neans engage with the shel
-positioning means. 15 16. The hearing aid according to claim15, wherein
the face pﬁat e Psdiparing mdﬁwMﬁscl@@r%gw@@@ thegnghginggneagsrempEReeerpivas e

prot rusi ongks dallyer dofA& forSddfdedhi&t Rith doliPea@fSotleAdnBaginth@h @i thnMsn dbel |
positionin means conprises indentations that are adapted to receive and
mat ch t he Rtk east one face plate protrusion, and further conprising the
step dfo cutting the face plate along the face plate junction contour so
that it ches,t he shell junction nt.our e he at | east one face plate
pr ot r usi gﬁiz are h?aélél%?l\c}ea%flo%&“ g&%cgauﬁgg TS esﬁ%](éf’i TEHE eSS MEWET | wher eby
correct asdastidgllyreglicnt higs.f ace plate and the shell is facilitated. 17. The
hearing aid according to claim15, wherein the face plate positioning neans
conprises at |east one face plate protrusion at the inner surface of the

face pl at €3t er mihs&edringaid pocardigi & daim 82, rwhetein thalugstree integratechvidy afiee of the face

pl at e 1t5hatiednSnafpRsdcait fradl hysReEdal to the thickness of the shell at the
shell junction contour, and wherein the shell positioning neans conprises

the shell at the shell junction contour. 18. The hearing aid according to
claim 17, her eiti htdniag 5ibadcbrdip@ $d dni 6Ndldhgs NEEZB) Shdréihi thi €ell Rk 6 QFPrdIEIeS
_protrusion%t%&.thﬁw%%nction contour extending inwardly towards the interior
of the shefT™ 8% eption and hol di ng corresponding face plate
protrusions. 19. The hearing aid according to claim 15, wherein the hearing

aid h%Si g, i's 'f"h@ %@a%é‘&ﬁ gchdﬁ‘lE o 3519 &r Jla?lﬁ@ 159i4?‘gvﬁerein the shell has an acoustic output

opening that is adapted to receive and hold an ear wax guard.

26. The hearing aid according to any of claims 15-25, wherein the shell has a shell ventilation
channel opening that is adapted to receive and hold an ear wax goard.
25
o 27. The hearing aid according to claim 25 or 26, wherein the hearing aid housing is produced
with a pipe stub in the shell centered around the opening and extending inwardly in the shell and

forming a bushing for insertion of the ear wax guard,

30 28 The hearing aid according to any of claims 25-27, wherein the hearing aid housing is
produced with a recess in the shell covering an area around the opening and matching a collar of the
ear wax guard or, matching a collar of a bushing to be inserted in the opening for reception and

holding of the ear wax guard.




35 20 May 2005 29 20. The hearing aid according to any of 2¢lMhyBooko- 19,
conprising an electronic nodule with a socket, at |east one mcrophone, a
signal processor, and a receiver, and wherein the hearing aid housing is
adapted to encl ose the electronic nndu?g, the face plate has a battery
opening defined therein for passage of a battery and the el ectronic
nodul e, and the socket constitutes the hearing aid 5 conponent. 21. The

hearing aimh. ac Enredlledg}ﬂg ki@ a&bﬂin@t@&?w oP8mei 9124, h,ﬁeraﬁq%gﬁdngs ﬁ%@?_ﬁﬁw i E ets
grooves, tracks and/or, notches for engagepent w th co-ogperating socke

~ engagi ng rBYREInE BOfRsen it ‘f"ltfé‘gs az?ilél???tsﬁa%ﬁg@gs}‘qlh@oﬂ@%? Pﬁ?‘dgﬂ’&s BFding to

claim 21, atidrecanaltvhil whacketheRRagagtaddn treadiorgedpl | ses el astical ly

resilient lugs. 23. The hearing aid according to claim22, wherein the |ugs

are integrated with battery 15 termnals projecting fromthe socket. 24.
The heari n§- ai dTtedeasing pid gecpding tyyclaih 28] vetiersin thiGighBningypretrwsion isthsle oftbé | has an

i nt egr at edy,n,¥ ehtkdi &l oML cin A0 ofe-dimldA8old O/ b Bl Rl ShAGRE Eodljoﬁ]:gtﬁ% f’ agy of

clainms 15-24, wherein the shell has an acoustic output opening t
adapt ed t 0i8ERIBE P8 hol d an ear wax guard. 26. The hearing aid according
to any of clainms 15-25, wherein the shell has a shell ventilation channel

opening thgt is_adapted.to receive d h an ear wax guard, 25 27. The
hearing aid" acilg'regf%ﬂg i ageping,foy 8 ané'@? P%Aﬂge?%’?pﬁs‘{l%%g‘ﬂ%"gﬂ‘tﬁ‘ﬁlmﬁiag’nﬁglﬁsi ng is
produd®d swifide ofthpihpkb amitendircliny thddelb heinl a coEs-@cta with 0 shage 4nld dinpsers Bgt and
extending inwardl.y.i.n.th hel.l and - farm bushing. for ipsertion of the
ear wax gunéart% %ﬂ}éﬂg& tﬁllﬁqgr% E’rblerl{’é) U%Fd 1acEor gcleﬁahey 5" dacﬁgStIS?m%? %%ﬁ%mn%_ 27,

wher ei n t heottvsigr.i ng ai d housing is produced with a recess in the shell
covering an area around the opening and matching a collar of the ear wax
guard or, matching a collar of a bushing to be inserted in the opening for
reception 3nd Hsherringaidacoorive ny aeplain by, copprinpga oS extgglingglong the

h _ea[1 i NG aisdrrae 6OhEHNBIN fot Gepadiion@f a k@i BifitRnidHm WBE&iNofhehag ke grddvf)r 0duced
wth a the deposited material constituting a tightening protrusion.

33, The hearing aid according to any of claims 29-32, wherein the position of the tightening
protrusion cotresponds to the position in the auditory canal at which the dynamic variations of the

20  dimensions of the auditory canal exhibit the least variations caused by user activity.

34. The hearing aid according to any of claims 15-33, wherein the shell is produced with means

for vibration absorbing suspension of the receiver.

25 35 The hearing aid according to claim 34, wherein the means for vibration absorbing
suspension of the receiver comprises a chamber or shell protrusions for receiving and holding the

receiver, and at least one resilient band fixed around the receiver.

36. The hearing aid according to claim 35, wherein the at least one resilient band has at least

30 one protrusions for supporting and suspending the receiver in the chamber.

37. The hearing aid according to claim 34, wherein the means for vibration absorbing
suspension of the receiver comprises receiver supporting protrusions co-operating for receiving and

holding the receiver, and at least one resilient band fixed around the receiver.

35




tightening protrusion that extends along the surface of theowigsoasrovidi ng

a tight seal against the auditory canal wall when the shell is inserted in
the auditory canal. 5 30. The hearing aid according to claim?29, wherein
the tightening protrusion is nmade of t sane material as the shell, and

wherein the outer dinensions of the shéll are increased to formthe
tightening protrusion. 31. The hearing aid according to any of clains

15-28, compyi SiMhQarﬁﬁﬁﬁ\A&oﬁiﬁth&ﬁig7&{z&% hdR leask BnedificACBn®@Eoniphi®s hel | and
enC|rcI|n%ﬁthe shel |, having a cross-section with a _shape and di nensi ons

t hat Astong SPPPTERL lffPfQﬁPE T ARPEPeh it Be reeivro SHRPYHRG BOUSE Sy oduced shel |

and constituting a tlghtenlng protrusion. 32. The hearing aid according to

any of cl 8,. ove di.n | on urface of
tho ohel | 1oy it BTG RLEh BBl A1 P R e B rR et RenF Rfor e
shel | i5n tdo@pgpeaweherent entilentios oft tiexprovdmteadrheadng eid hasingut i ng a ti ght eni ng
protrusion. 33. The hearing aid according to any of clainms 29-32, wherein
the position of the tightening protrusion corresponds to the position in
the auditory canal at which the dynami c variations of the 20 dinensions of
the auditory canal exhibit the | east variations caused by user activity.
34. The hearing aid according to any of clains 15-33, wherein the shell is
produced with neans for vibration absorbing suspension of the receiver. 25
35. The hearing aid according to claim 34, wherein the nmeans for vibration
absorbing suspension of the receiver conprises a chanber or shel
protrusions for receiving and holding the receiver, and at | east one
resilient band fixed around the receiver. 36. The hearing aid according to
claim 35, wherein the at |east one resilient band has at |east 30 one
protrusions for supporting and suspending the receiver in the chanber. 37.
The hearing aid according to claim 34, wherein the neans for vibration
absorbing suspension of the receiver conprises receiver supporting
protrusions co-operating for receiving and holding the receiver, and at

| east one resilient band fixed around the receiver. 35 20 May 2005 31 38.
The hearing aid according to claim37, wherein the at |east one resilient
band conprises at |east one supporting protrusion for abutnent with the
recei ver supporting protrusions. 39. The hearing aid according to any of
clainms 15-38, wherein the hearing aid housing further 5 conprises an

i nherent identification of the produced hearing aid housing.






