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HEARING AID DEVICE WITH A PIECE OF EAR JEWELLERY AND A HEARING AID

serves to hold the hearing aid with the receiving function and the reproducing function snd thag the

attachment of the hearing aid at the human car,

Hearing aid technology carrently fias two basic approaches. On the une hand, thers are the in<thewsar
devicss, alsa in-the-say hewring aids, which ave worn completely in the sar. These are adapted as a
compast, ongeplees device Individually 1o the soatomy of the sar, so that they ¢an be inserted mors or
Tess inte the auditory canal. This version s cosmetivally very sophisticated, since it is hardly visible if at
all. However, the position in the suditory canal proves to-be dissdvamageous for various ressuns. Aside
from the Hnited space, the occlusion effvet, that is, the closure of the suditory canal by the hearing aid,
and the distorted scoustics are probiemativ for the wearsr and the hearing aid. The occlusion of the
auditory canal permits only 2 small smount of ventilation, if any at all, which makex the suditory sanal

and aleo the technique wmors susceptible to distmbanves. In addition, the wewrer perceives intringic

noises such as eating nudses or his own vaice particalar distorbing and wnnatural.

To-the-car devives, in combination with jowellery, ars known, for example, from FB 2 820 937 Al and
LIS Patent 5 838,787,

As an alernative, hehind-the-car devices (BTE hesring aids) are knovwn. by the vase of these systema,
the hearing aid i desipned in two party, the sctual bearing ald, which, in particelar, comprises a
microphons, electronios, baterivs and sound transdusers in = housing and i worn behind the sar. and a
tailor-made ear mold, the otoplastic, which is connscted by o signal conducion to the main devies behind
the var. The ear Ruing is disposed in the anditory canal. The sar fitting doss not close the anditory cansl
campletely or at least provides sufficient ventilation, In addition, the BTE hearing system sllows sound
1o exit nioar the sardrion. The datter, for examply, is made possible by designing the signal condugior as a
sound tube when the sound transducer Is lntegrated i the heuring devics sad the sound is transmitted as

an acoustic stpnal over the hearing tube o the cardram,

Alternatively, the sound transducer can alse be designed as an external sound tramsducer, which s
refarred {0 as a receiver. In this cuae, the receiver is connested to the main device behind the ew by 2
stgnal conductor, bers an slectrical signal conductar, In this embadiment, an audio signad is transmitted,
that s, an slectrieal signal, which relays sccustic information, Such external receivers permit the sound
1o be gencrated near the sardruny, thereby reducing the minoe distortions of the sound, for example,

those due ta lasses; distortions ot feedback,

The bearing devices of the BTE systome vavally are provided with ¢ prefabricated housing. Only the exr
pieces are adapied appropriately to the ssatomieal circumstances and are therefore correspondingly

more flexible in shape. The insthescar systems, on the other hand, fave not yet Bbeen housed as
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commercially available componenty, since they are obtained, as a whole, by cnsting such a housing,
which is adapted to the suditory cunal of the wearer. With that, the uniis provided by the manufaeturer
are significantly smatler o the cuss of the insthe-sar hearing aids than in the BTE hearing sids and, &

the further provessing by the hearfog add technician, more Hexibly, parteaiarly in the sbape of the

hiousing,

In the following, regardless of whether the scund transducer i¢ arranged internally or externally, the

actual main devive i referred to a8 a hearing sid. If an external veceiver s designed, this is referred to

explicitly as an sxtornad component of the hewring vid, but is 2 component of the hearing aid,

For the conceptual differentistion of the components of the RTE hearing aid systemg, thoge, which are
dispoasd in one plece in & housing, are refered to 28 a hearing aid and the entire arrangenent, which

optionatly comprises sxtornal components, partioudarly sich as extormal roceivers, a8 @ & hearing system.
¥ ¥ 2

The BTE hearing aids avaid the ocolusion effect, offer the wearer # better heaving feeling aa welf as
more space {or the electranics amd thus more diverse technical options, but are not sveaptable for many

heaving fnpaired for cosmetic veasons, sven i the housings are incrsasingly smalier,

For this vesaoy, theee are BTE hearin 1 systenia, the hewring wids of which are ‘me srated inoaroat ear
iewellery, For examply, the DE 87 05 851 Ul describes ear jowellery, in which the inwellery is bollow
and thus accomupiates at least some components of the bearing aid, The wend is divected to the auricle
{concha} by way of a rear sound eutlet opening, which is direcied towards the awditory canal or a sound

fithe.

The hearing aid is also disclosed tnan car clip in DE 9319 114 UL in EP O 812 384 A2 and siso fn DE
040 072, and has & sound tube, which Teads from the clip into the auricle.
However, this surpiece, designed to receive & hearing aid, is fixedly connected with the hearing aid, so

that 4 changs, as Is customsary for ¢ar j@wei}sw cannot take placs: In addition, the jewellery design s

be exchangeable by means of magnatic mide s i DE 83 19 114 Ul ﬁm\f‘avsr, these can ae‘iv‘erseiy

affect the electronics of the hearing aid,

fn DE 88 13 871 U1, the bousings of the hewring vid ave 1o be fastened to a basic bady of an ear slip by
means of threaded plag sad nots, However, this again requires an adaptation of the hearing #id 1o the
respective fastening means, as well a¢ appropriste tools, as 8 result of which a simple sxchangs of the

sar jewellery by the wearer is ditfivale

Hearing sids with w divectional mderophone system for improving spesch intelligibility are disslosed in
EP 0943 627 A2,



Theinvention is thersfore based o the obivaiive of fndivating possibibitivs, which adapt the varighiiity
of the jewellery design and we, as well as a simple and quick éxchangeabilisy for wearing & hearing aid
without aving 1o aceept losses in hearing add techoology or being unabie 10 use further developments in

technology.

{1 order to achieve this objsctive, 3 hearing aid uall with a heating ald and ear jowellery of ddaim 1 is
2 8 K 4 ¥

desribed. The respective dependent claims describe advantageous embodiments.

Generipally, the car jewelery has a jewellory bedy with 8 savity and at least one sound operting
discharging into the cavity, and the hearing aid for realizing the receiving and reproducing function, at
lpast one microphone for receiving seoustic signals, ¢ signal processing unit for processing the acoustic

signalbs received, a sound tansducer and a signal conduetor for the ansmilting scoustie or audio signal

“

into the puditory cansh

Pursuant to the brvention, at least one sound opening is provided in the jewsllery a8 a sound eniry
apening on the front sids, that is, on the side averted from the ear mad the cavity s designed in position
and shape in such & way, that a hearing aid can be inserted foosely and remuoved, The renrvability of the
hearing aid s thus linked o the arrangement of al fead poe microphons in the hearing aid in such 3 way,
that the microphone 15 assigned to the sound ooty cpening with locse tssrtion. Both features, in

conjunction with ong another, permit the user to exvhange the sar jowellery easily and quinkly.

A sound entry apening Is understoed bere o be any opening, which pusses through the wall of the cavity

and thus acostically connects the cavity with the externsl envivonment.

Every partial surface of the jewellery, which is not divectad dirsotly to the savand thusto the bead o the
weitrer gad s sullable R taking up sconstic dgnaly fom the sovironment of the ear iy considered as
part of the frad side of the ear jewellery. In particular, thewe e surfiges of the plece of jewsllery,

which point back and to the ide o the viewing divection of the wearer of the jewalfery.

The nventive design of the hollew space in the fewellery body, sduiech 5 intended o snabls e e
nsertion and the removal of o bearing aid, sllows the ear jewellery 1o be changed quickly andd in any
way without changing the fndividually fitted hearing sid, the Ioose fnsertion belug undersiood in such a
way, that filigrans mounting or assembly wids are not neeessary. It is only necessary to allow the hearing
aid 1o slide into the cavity sothat it Hes in the appropeinte position for uxe. The position: i3 determingd
pattinutarly by the position of the ong or more sound entry openings, theough whick the sound mseic a
microphons of the hearing aid and / or twough possible convections, such as to a signal condustor of the
hearimg sid; which must be passed throuph the wall of the bearing gid beeause of the detign of the
cavity, ©n the other hand, if the cavity iy relatively open, the sound sutry openings and / or the

copnestions cant be realized by the openings of the eavity, which are present in any case.



A hearing device, which san be used for the hearing device unit, usually comprissg at least one
microphone, provided that the divections] sclection techniqus Iy constructed for spatially sedestive
hearing, also o plurality of microphones, for recording acoustiv signals, and a signal processing unit for
provessing signals regeived, for example, for the thae and /oy Bequeney and o amplituwde-depeodent
evaluntion, for amplifving and controlling the gonerating the acoustie signad, which the wearer of the
hearing device reocives, by o sound teansthesr. The sound transduser san be dntegrated in the hearing
device or can be conatrucied av a separsie receiver, which iy connevted with the hearing sid over the
signal conductor. Such a bearing wid ix vardable and can be combined with differsnt enr jewellery
without a filigreed assembly or assembly aidg, as 8 result of which the weee of the hearing abl can

benefit with regard to hearing ald techoology s well as cosmetie clabas,

With the inventive hearing aid unit, sar ornamendy, very different fo art and spiclt and, ab the same time,
sxchangeable variations, are available, fo the wesrer. The latter relules to the type of jewsllery, which
avcording w aliernatve configurations, such as plug-like, that Is to say, 8s a sompact plug of » plerced
gar-or ay s ear clip orereoie-lke, that fs 10 say, jewsliery dosipned as 2 &l ot partial eivede, which ¢an
also be attached to the sar by means of a clip or piercing pin. In adidition, the position of the Jywellery ot
the sar can-alse be varied niore with the inventive hearing aid unit. In addition te the jewslery at the
sarfobe (lobulus) jewslery at the auricle {Auricula), ai the trapus or at the snustraguy iy alse possible
Inventive var jewsliery, for example, in the form of an carplume, ¢an also be placed in the concha orthe

auricle, o that the actual Ginction of this e fpwallery 88 & carrier of 5 hewring sld is not visible,

The jewellory dtail can largely be nnde more afteactive and more variable separately from the
requirementsof the hraring device, provided thag 4t i of such g 8o thatthe conventional hesring aids
fit into s cavity, and it can simoltsneously use the current techmotogy of BTE s well as of n-theeesr
hearing systems without spevial sdaptation. fewstlery ftems for maen can alen aot in form and funciion in
this wway “and bseome more attractive, the plece of cur jowelery explofting the Fast thal technical

refinements appeal particularly to the male.

Through the described ear jowellery, an improved and cogmstivally more sophisticated bearing aid can
be provided and the tmage of hearing alds can be improved significantly. At the same toe, the hesring

toss can be supplicd ppenly as s known from BTE devives and deseribed above,

The variability of the ear jowellery is realized by the fact that only one vavity has to be provided in the
iswellery, which takes up the Bearing aid. According to the above description of the steactars and
fumetion o the BTE bearing aids, this means that the sctual niabivdevice fs inserted intoy the cavity ofthe
sar jewellsry. The signal conductor aud, optionally, the signal condactor with an sxternal receiver

prafrade from the cavity in order 1o be able o bring about the convsction to the auditary canall

Neo further fasteners are necessary sinee the peaition and opeaing of the savity are sufficient for fixing



the hearing ald in the ear jawellery during sse Avenrding to vavipus smbodiments, the position and
shape of the cavity can slso be designed so that the Sxing of the hearing device is reatized solely by
attaching the var jewellery and 7 or by the scenvacy o £t of the cavity andiahe beacing 214, Forexample,
the ear closes the entrange of the cavity, through which the hearing wid Is inserted snd removed, when
the jewellery 16 uged to 3 sufficient degree. Or the {astener of the car jowelery simullancously fixes the

Iswellery to the ear and the heating 8id to the jewellery,

In addition, the hearing devices gre constantly becoming more Gligree and require less space, so that the
fixtog beccmes shmpler and the design freedom of the ewr jewellory becomes greater, The freqnently
standardized, commercially avatlable forms of BTE bearing ady and, in particular, those with an
external revelver, contribute to the variable interchangoable nature of the car jewellery, which v adapted
iy the chrowmstances and I8 also priced more advantageously, For such ambodiments, acouraiely fitting
cavitiey, for example, are available. Qptionally, the Touse connestion of sar jowstery and BTE hearing

gidalse allows the hearing aid to be worn temporarily without gar jowellery.

I in-theeear hearing aids ave veed, their shape can also be adapied by casting cavities and thus adapied
for speeial ear jowstlery designg. Buch an embodiment uses the advintages of the bethesenr inchnigus
particalarly with repard 1o a smal! and adaptable shape, as well 88 a variable but fixable pasitinn of ong
ar mare microphones together with that of the BTE technique, which permalis a spatial separation from

thesgast conposenie to the reveiver and, dn-addition; the opern signal supply die fo the sxternal teceiver,

Huowever, the change i the hearing aid, such as adjusting or improving the signal procesging, can be
made without having to replace the car jowellery. This i possible whils maintaining the original,
comnercially avatlable form of the heaving devies or with 3 sufficientdy large cavity o with an

encapsalation, which can be reproduced by the hearing aid techuician, for example, by sasting,

fn.a further embusdinent of the sar fowellery, atl least two sound entry openings are dispossd on the fot
side and st 3 distance frare one wnother, Thiz makes @€ possible to wae hiearing uids, which nae direstiona
mierophone techoolugy in jowsllory. For this fechnigue, at least two microphones with differant
orisntations ary integraind in the hesring ald and the signals fom the individual microphores ars
gvaluated differently for spatial selection. fn this way, disturbing sound, which arrives from the roar of

a3 g background nolse, ¢an be faded oul comparably to human hearing,

For this purposs, i is advantageons if the Bro ur more sound eniry opendugs, comparshle to the
dirsctional effect of the auriels, sre disposed so that, when the ear ipwellery is attahed o the sy, they
are aligned in the viewing direction of the wearer, that Is, to the front, and in the direction ppposite
thereto, that s, Yo the rear, and the microphones wre assigoad fo the sound enlyy openings by the
insertion of the hearing ald I the savity of the war Jewsllery, Due to the attachment of the car jowsllery
to the sar, such an alignment achieves w diteptions] ¢ffect of the wwund absorbed, which comes

comparatively close tothat of natural bewring
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Here, such 3 position of the microphone sad the sound entry opening relative 1o one another is to be
pnderstood to mean that the dirsctional dependense of the sound ¢an be delected with the microphunes
according 1o iie aligonent. An assignent oan be achieved in the rost favorable vase if the soumd eotry

opening kads o the misrophons. However a Jarges number of seund sotry openingsior frequently

pertorated, but aleo net-like walls of the cavity of the ear jewellery ensure such 3 spatial seleciion.

For the aduptation of the ear jewslHery & the position of the ove or nuwe divestional misrophones on the
hearing aid, cither standuedized heowring aids vy be wad oy one or roary sound sotry openings are
rostized through the enirance of the cavity, With tetheecar hoaring aids, 8 i alse still poesible w vary
the position of the misrophones befors the casiing. Allernatively, according to 8 further embodiment,
variable sound entry openings san also be achisved if the wall of the jewellery, which surrainds the
gavity, is perforated st least in spetions. This i3 also an appealing design meang, whereby design and

funetionatity can be condined favovably,

Depending on the position and shaps of the cavity, it may aliornatively also by advantageous to arrsngs
a Turther opsning for the pagsage of a signal condietor in the dirsction of the auricle in the cavity, so

that the signal vonductor §s positioned at the jowellery and ends correctly with the aitachment of the ewr
fewsllery to the ear. This concerns both signad conductors, which are designed as sound tubes, 5 well us

slectrival connectors to an external regeiver.

The fixing of the hearing aid in the wavity of the jewellory s effected, a5 described above, partivalarly

by the design of the ear jowellery, possibly s sonjunciion with its attachment 1o the car.

For the attachment of the beaving aid in the jewsliery on the s, 3 may be advantageouy for various
designg of the cor jewellery for the signat conductor to be detschably fixable to the car jewsllery, This &
advantageous for a saund tube 3¢ well as for an slecirical conductor as a signal conductor for inproving

the signat quality.

The invention iy 10 be eapluined In greater demsll i the following by nwewrs of an example. In

dingrammatic representations, the associated drawings of

Figursg 1A o 1R show i creole as inventive ear jowellery in different views,
Vigures 34 and 2B show ag eur olip e inventive e fewedlory in vasious vigws and
Figires 34 and 3B sliow 7 creole of Fluwres 1A to 1E with o hearing afd i two differens

nerspective reprasendaiions.

The creole of Figure 1A to Figurs 1B i fomed by a hook-shaped, sedrwardly bent piece of jewellery 4,

which is formed from bwo side and a bottom surfaee and iy open towards the sar (oot shown). n the

<

front view {Figure 147, the piccs of jewellery 1 s therefurs visthle as 8 rectangle dccording o the

Fa

definition, the limiting swrface of the picce of jewellery | facing the ear is intended to be referred to a3
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the vear shde of the sar jewellery, The remaining boanding surfaces are to be designoted as the front side
3.1 Figure 1A, this is o be the bottom surfaee and the right side surface so that o left esr ring is shown

in Figure 14 In the ower region of the rounding, 8 swall, clreular sound sntry opening 4 15 Iet nto the

bottom surface.

Figure 18 shows the loft side view of the ear jewellery, that s, the view from the car, and illuatrates the
hook-shaped design. In the upper region of the sar jewellery 3 means for fastening 3 in the form of 2

plug 16 ¢hown with v plate-shaped counterpmt, which can be pushed onto the plug. Thess fasteners 3 are

generally known for sarplugs for attachment to the sarlobe (not shown},

Figure 10 shows the rear view of the crevle. The bottom and side surfases with the plug & fastening
means 3 can be recognized again iy the upper region of the floor surface. For the sake of better elarity,
the second part of the fasteming means 3, the counterpart, is not shown. In the reginn of the bottom
surface divestad rearwards, a sound ontry opening 4 Ukewise i wrranged snalogously 1o the forwardly
directed reglon (Figurs 1A% so that the bottom surfase of the srenle has two sound entry openings 4,
One painis backward and the other forward, The forwardly dirsoted spund sotry opsning 4 s congsaled
n Figure 1C by the shighily upwardly extended floge surface. In addition, the piese of fowsllery § has a

clamp 11, whichk serves W attach g signal conductor ot shown),

Figures 1D and 1E show the deseribed creoles s perspestive, so that the eavity 2, which & formed
tebween the bottom surface and the two gide surfhces and ix open apwards 1owards the earlobe, can be
sesn, The shape and sixe of the cavity 2 can be recognized directly through the rectangulay connestion
twtween the bove surface and the two lateral surfaces by the chape and size of o side nwface. In Figure
1D, a8 @ perspeotive rear viow, the fastening mesns 3, the clamp U and the two sound entry ogeniings 4
can be ssen ones again. In Figure 1D, the front und is Figure LE the rear sound entry opening 4 iy ondy

partiadly visible us @ passage through the botiom surfacs.

Figures 2A and 2B show a cubold, halloe plece of Jewsllery 1 of an ear clip. Flgure 24 shows the open,
regr side with the known bracketsshaped fastening mwans 3, which is unually used for sar elips. The
fastening means 3 holds the gar clip on the exr lobes (not shown), 50 that the cavity 2 in the intetior of
the piece of jewellary can be Jargely chwed off by the carlobe. In the front side 3 of thy plecy of

jewellery | opposite the fuslening menns, two paraliclogram-shaped sound entry operdngs 4arearranged

next to one annther and, #t @ distance from one qanther, lead to the cavity 2 (Figure 244

Figures 3A and 3B represent the oreole of Figure 1A to Figure 1B also in o perspective front and rear
view, but with an inserted bearing aid 7. For the design of the sar jewellery, reference is made to the
esplanations of Figures 44 to LB

A housed, lens-shaped bearing 8id 7 i fnserted. In the cavity 2 of the plese of jewsllsry 1. Such housing

shupes sre konown, for example, fioan comneecially available BYE hearing aids. The hewing aid 7,
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solely due s weight, fics in the fower, horizontal part of the hook-shaped savity 2. The lengih of thig
part of the cavity 2 s desigoad exastly »o that the froat and rear of the heaving device 7 rest on the flogr
surface, so that the two sound entry cpendngs 4 in the plece of jowelkey lead precisely to the twa
nricropbencs § of the hesving devipe 7. This position of the cavity 2 alse enuses the earlobe o protrade
through the fastening by means of plugs into the hosk-shaped curvature of the vreole arsl tuss prevens
the hearing aid from falling out. Alternatively, tor this and alen for other smbodimenty, a supplementary
clamp or a conparable fixation oan hold the hearing devite 7 at loast for Hxing the sar jowsilery 1o the
par in the cavity 2. Buch fixation may, for example, be bdegrated in the fastening means 3 of the sar

Jowsllery,

A signal conductor ¥, which connects 1he fewring aid to an sxtsronl reeelver 10, protrudes from the
hearing aid 7. The external veceiver 18 4y, as desioribed 2bove, s external sound tesdheoer, so thit the
signal condactor ¢ s s clectrical conductor o ransnuBiingan avdio sipnal. The signal vonduster 84
attached to the termiival 1

5 the soad travsdyuser 1§ mtegrated in the hearing devige 7 in an alternative embodimeny, the signal
sonductnr @ i designed ey p-filigree sound ube with an open end; the soubdiube beiig fixed by means

of the clamp 11 so that it les parmapently af or in the suditory cunal while the creole is belng worn,

HEARING A DEVICE WITH A PIECE OF FAR JEWELLERY AND & HEARING AID

BEFERENCE LIST

] jowellery

2 Savity

3 fastening meuns

4 souind sntvy opening
3 front side

7 hearing aid

8 nderophone

® signat condactor

{0 exisrnal roceiver

11 clamp
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Hallokészildh-epysy ey thlbevaloval & spy alldhawitdkkel

Szabadadned indryponink

1. Hallokseatibthepyedg, amely egy, sksundesttel {15 rendelherd fiilbovaldt &8 egy. felbungsednd- s
lejataxafunkolival rendetkond hallokesaitieker (7) tartabinaz, abol az <hszertest a haliokeasfilsk D
befopadisihoz vald reget {3) tartalmaz, amelybe egy vagy 18bb Rifeld htzddd banguytids torkollik, ds
ahol n hallokésatlek (7) tartalmae legaldbl epy, akuszuibug jelek felvsteldher vald mikrofont (8), sgv, 8
felvett - akusetikug felek feldolpozdsdhor vald jeleldoleozd-covsépet, epy hungitalakitor 8y gy
akuszitkus- vagy andiojeleknek a halldjsrathy trtdnd dtviteldher vald jelveretst {9), seeal jellemezve,
Bogy & ballokdaxtleh (7)o ¢heseriest (1Y tregsben (2) landn van bebebveave § kivehetd, valanting
legalabb egy mikrofon (8) dgy vun & haillokdszilskben {7} elrendezve, hogy 8 hallokéeztiék (%)
behelyezstt SHapotaban, sz skwztikuy jelek fdvételéhes, o fillbevalaban 1&vE hanghelépényilichor ($)

van hozssrendelve.

2o Ax 1, igdoypont seeving hallokdsetiekengysdn, azeal jellemenve, hogy & fulbovald badugds vagy

kregla tipusd fibavaliként van kiképeave,

3. Az eltzd igénypontok birmelyike geerinti hallohésztléh-vgvséy, azeal jslemezve, hogy @

hallokesatiek (7Y egy, o haliokésauldkben (75 integralt hangdtalak 6t vagy egy kGlséd hangszdrdt (103

tantahaz

4, Az 1. vagy a 1 igénypont szerintl fnliskdentiskongyséy, neanl jellemenve, bogy hallokdsztiék (7
egy wmart adekbag van Kiképezve, amely o logalabb egy mikrofon (8} poziciondlisdt sgy
hangbelépanyildson (4) pontuasn ilesckedd médon valdsitja peg $s 8z Skarertest (1) tregsneh {2) felel
meg, valamint egy Kilsdé bangsedrdiy (10} van, amely egy jelvezetdn (8] kereszil @ zan

aliokdszitlékkel (7)) vian Buszekblve,

3. Az elOwh igénypontok birmelyike szevinti balloRdez@iék-sgysdn, sezal jellemerve, bogy 2
hatlokesatisk (7} lepulibb ket wikrofunt {8) tartabvaz & mindegyik mikrofon (8) sz sgyvik

hangbelspdnyvilashoz 4 van hozzdrendelve,

6. Ax 5. igdnypont sverinti hallokssatleh-enyedy, aszal jellemerve, hogy a hanghelépdavilisok (4} a
fiion 8vd fibevalo rdgritdséndl & hordosd nézdsirdnydiban & az arzal elleniétes ivdryban helyeekednsk
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