A hook for a hearing aid The present invention relates

to a hook for a hearing aid, in particular a BTE-type
waeeansias3ai d, and a hearing aid utilizing suchrarTmezios/000344

BTE-type hearing aids generally have a hearing aid

housi ng conprising a shell in which all of the

el ectronics, including input and output transducers,

of the hearing aid are typically |ocated. The shell is

worn Behind The Ear, hence the abbreviation BTE. |f

t he out put transducer is located in the hearing aid

hou§|Hgokt@grogtﬁggrgggngigron1the hearing aid is
conducted via a soun ube to an earplug placed in an
ear of the person wearing the hearing aid. BTE-hearing
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t he_hear a|d housi,ng. Rather, epara
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plug placed in an
ear of the person wearing the hearing aid.

15 BTE-hearing aids generally have a hook-shaped
part forming the transition from the hearing aid
housing in which the sound output transducer is 1lo-
cated to the sound tube. This hook-shaped part may be
integrally formed with the shell of the hearing aid

20 housing. The hook has a curved shape, which may inter
alia serve to hold the hearing aid in a correct posi-
tion behind the ear of the wearer.

Often, however, in BTE-hearing aids the sound
tube 1is not connected directly to the shell of the

25 hearing aid housing. Rather, a separate intermediate
piece, commonly referred to as a hook, forms the
transition between the shell of the hearing aid hous-
ing and the sound tube.

The hook is made from a material which is more

30 rigid than that of the sound tube in order to allow
the sound tube to be readily attached thereto and re-
moved therefrom. As the name hook indicates, it has a

curved shape. The external shape of the hook is usu-



noved therefrom As the nane hook indicates, it has a

curved shape. The external shape of the hook is
waiswali23#360 that a snooth transition fromthe PODRK2@S/000344

the hearing aid housing, to which it is attached, is

ob tained. Thus, at the proxi mal end, where the hook

is attached to the hearing aid housing, the externa

cross-section usually matches that of the hearing aid

housi ng. The hook generally hags a taper fromthe

proxi mal end towards the distal end. Internally the

hooka1nas o sewue pasmagenext-gndiiRg ohr %'Pcﬁmeck%’ NIt the
end to the distal end. This passage usually has a
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t hi kground the present invention sets out to
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input transducer. The feed-back is inter alia a prob-

15 lem because it limits the maximum gain achievable
with the hearing aid.

The present invention bases itself on the re-
alisation by the inventors that even though the out-
put transducer and input transducer are located in

20 the same housing, the hook attached to the shell of
the hearing aid housing, or if the hearing aid has an
integral housing, the hook-shaped part extending be-
yond the output transducer plays a role in these
feedback problems.

25 On this background the present invention sets
out to reduce the amount of feed-back between output
and input transducers in hearing aids, in particular
of the BTE-type. In this respect it should be noted
that wherever the present description and claims

30 makes reference to an input transducer, the use of
more than one input transducer is not excluded. The
skilled person will know that more than one input

transducer is commonly used, e.g. in order to obtain



makes reference to an input transducer, the use of

nore than one input transducer is not excluded. The
wa@Rkiobhesd3per son will know that nore than one i PEIIDK2005/000344

transducer is commonly used, e.g. in order to

obtaindirectionality, and that the nunber of input

trans ducers is generally immterial to the feed-back

prob | ens as di scussed herein. According to a first

aspect of the invention, this pbject is achieved by a

hook for a hearing aid, said hook conprising a sound

pasgagectobnkiiapgm téﬂ&‘QtﬁQ@ $oNdheaBaAt igF) {h9HE AR rans-
out put transducer of the hearing aid, characterised in
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different materials, it is achieved that nechani cal _
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hoo égl%Q% 'frequency range, are not transmltted from
the hook to the input transducerg in the hearing aid

15 housing.

According to a second aspect of the invention,

this object is achieved by a hearing aid comprising a
hook-shaped sound output part having a sound passage
for transmitting the sound emanating from an output

20 transducer of the hearing aid, characterized in that
said hearing aid comprises damping means for damping
mechanical vibrations of the hook-shaped sound output
part.

By the provision of such a damping means in

25 connection with the hearing aid, it 1is achieved that
mechanical vibrations, in particular in the audible
frequency range, are not transmitted from the hook-
shaped sound output part to the input transducers in
the hearing aid housing.

30 In a preferred embodiment of the first aspect
of the invention, said first and second materials are

provided as integral parts of the hook. Providing

both materials as integral parts of the hook, rather



sound output part to the input transducers in the
hearing aid housing. In a preferred enbodi nent of the
wo poosti2aspect of the invention, said first andPGEDEA@WS/000344

materials are provided as integral parts of the hook.
Providing both materials as integral parts of the

hook, ratherthan e.g. one of themas a separate part

to be nounted thereon or as a part of a hook assenbly,

is preferable in terms of manufacturing and storing.
Presently it is preferred to provide said one of the
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parts of vibration damping material will be neces-
15 sary.

In yvet a further embodiment according to the
first aspect of the invention, said first material is
a rubber material. This is preferred, as it allows
many design options, e.g. using the rubber itself as

20 adhesive between two parts of a hook made of a plas-
tic material. Using a plastic material is preferable,
because it allows the hook to have virtually the same
properties as existing hoocks. Hoocks, which are inter-
changeable with existing hooks of existing hearing

25 aids may thus be made, thus allowing improvement of
existing hearing aids.

In a most preferred embodiment according to the
first aspect of the invention, of said first and sec-
ond materials, the material of which the minor part

30 of the hook is made is provided as a material, which
ig gofter than the material of which the major part
of the hook is made. This allows the use of both the

rubber and plastic materials referred to above.



In a nost preferred enbodi nent according to the first

aspect of the invention, of said first and sec ond
woradoen2saBs, the material of which the m nor paPCT/DK2006600344

hook is made is provided as a material, which is

softer than the material of which the major part of

the hook is made. This allows the use of both the

rubber and plastic materials referred to above.In a

first enbodi nent of the hearing aid ac cording to the

second aspect of the invention the danping neans is

provi ded as, aQ iMLRGr abmpadim®hte t RE hoRK. RV Ngid ac-

the danping material as an integral part of the hook,
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15 between the existing hook and the housing of a hear-

ing aid, without departing from the invention.
According to a further embodiment of the hear-

ing aid according to the second aspect of the inven-

tion, however, the damping means is provided between

20 the part of the hearing aid housing in which the out-
put transducer is located and the hook-shaped part.
This allows the damping means to be provided as a
separate piece, insertable between the hook and the
hearing aid housing.

25 According to vet a further embodiment of the
hearing aid according to the second aspect of the in-
vention, the damping means is provided as a damping
material, which is softer than the material of which
the major part of the hook-shaped part and the hear-

30 ing aid housing are made. This allows the use of both

the rubber and plastic materials referred to above.



According to yet a further enbodi nent of the hearing
aid according to the second aspect of the in vention,
w0 b@edzwapi ng neans i s provided as a danpi ng naPEr/DKRG05/000344
which is softer than the material of which the mgjor
part of the hook- shaped part and the hearing aid
housing are nade. This allows the use of both the
rubber and plastic materials referred to above. The
invention will now be describgd in greater detai
based on non-limting exenplary enbodi nent s,
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fig. 3b shows an exploded view of the hook ac-
cording to the invention seen from another angle,

15 fig. 4a shows a perspective view of a BTE hear-
ing aid incorporating a damping means according to
the invention, and

fig. 4b shows a different perspective view of
the BTE hearing aid of fig. 4a.

20 Figs. la and 1b show a hearing aid 1 from dif-
ferent angles. The hearing aid 1 comprises four
parts, namely a hearing aid housing 2, an earplug 3,
a hook 4 and a sound tube 5. The hearing aid housing
2 may comprise all of the electronics of the hearing

25 aid, including input and output transducers, signal
processing means, switches, battery, etc.

To the hearing aid housing 2 the hook 4 is at-
tached. The attachment of the hook 4 to the hearing
aid housing 2 can be of a more or less permanent na-

30 ture. That 1s to say, it may be detachable without
the use of tools, or it may be in a mechanical en-
gagement with the housing, necessitating the housing

parts to be disassembled by means of tools in order



aid, including input and out put transducers, signa

processi ng neans, switches, battery, etc. To the
wheasizig3ai d housing 2 the hook 4 is at tachedPCI/DE2005/000344

attachnment of the hook 4 to the hearing aid housing 2

can be of a nore or |ess permanent nature . That is to

say, it may be detachable w thout the use of tools, or

it my be in a nmechanical en gagenent with the

housi ng, necessitating the housing parts to be

di sassenbl ed by neans of tools in orderto replace or

renmpye [the nook. - Te.bhe other gndyof 'ﬁJ‘etHQOlbt:‘héinfeend of
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prone to be soi el r use, hus need to be
reppbavegaBl.e. Consequently, the sound tube 5 is readily
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etai l
seehFafPREUREEK Yt gﬁ@ éﬁﬁ%ﬂPﬁén?lgiﬂﬁ%??%?%dt%%n%?l§@§put
thregeBadhbS 6 in the earplug 3. Depending on the actual

15 location of the output transducer in the hearing aid
housing 2, the hearing aid housing 2 may also include
an internally arranged tubular member forming part of
the sound passage from the output transducer to the
sound output opening 6 of the earplug 3.

20 Fig. 2 shows the hook 4 and the hearing aid
housing 2 in greater detail. As can be seen, the hook
of the embodiment illustrated comprises three parts
4a, 4b, 4c. The three parts 4a, 4b, 4c are shown in
greater detail in the exploded views of fig. 3a and

25 fig. 3b.

The parts 4a and 4c are both made of a plastic
material, preferably but not necessarily the same
plastic material. The distal end of the hook 4, i.e.
the end of the part 4a is provided with a sound tube

30 engaging and holding means 4d. In the illustrated ex-
ample the sound tube engaging and holding means is
provided as a circumferential barb 4d. As can best be

seen from fig. 3b, the proximal end of the hook 4,



4a, 4b, 4c. The three parts 4a, 4b, 4c are shown in
greater detail in the exploded views of fig. 3a and
WO p@s/134334 The parts 4a and 4c are both made of PEI/DK2005/000344

plastic material, preferably but not necessarily the

same plastic naterlal The distal end of the hook 4 ,

i.e. the end of the part 4a is provided with a sound

t ube engagi ng and hol ding neans 4d. In the illustrated

ex anpl e the sound tube engagigng and hol ding neans is
provided as a circunferential barb 4d. As can best be

seeq, éroﬁhé'%nds%ftﬁﬁép%ﬁft”ﬁk erd o tieNopke ¥ a hous-

i.e. the end of the part 4c is provided with a hous
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st eBl2l THE OFELPTIPbY afi GiP° i RgCratelti 40y the mate-

rial of which the parts 4a and 4c are made.

15 Preferably, the parts 4a and 4c are made of a
transparent plastic material such as PMMA, PC, CP,
PEX or the like or of an opaque plastic material such
as ABS or POM or the like. Alternatively they could
be made of metal such as aluminium or stainless

20 steel. The softer vibration damping material of the
third part 4b is preferably a rubber material such as
silicone, butyl, EDPM, TPE or the like. Other damping
materials than rubber may of course also be used.

It should be understood that the damping mate-

25 rial can be integrated in the hook 4 in many differ-
ent ways.

In the exploded views of fig. 3a and fig. 3b
the vibration damping material is provided as a sec-
tion between the proximal end of the hook 4 and the

30 distal end of said hook 4. The section can be made as
a separate part 4b, to which the respective faces of
the parts 4a and 4c are subsequently adhered. The

part 4b of vibration damping material has a generally



third part 4b is preferably a rubber material such as

silicone, butyl, EDPM TPE or the Iike. Oher danping
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shoul d be understood that the danping material can be

integrated in the hook 4 in many differ ent ways . In

the expl oded views of fig. 3a and fig. 3b the

vi bration danmping material is provided as a sec tion

bet ween the proximal end of the hook 4 and the distal

end of said hook 4 . The section can be nade as a

sepghaleaPaldnAR, tQsWiiCh 1he-respecidye bacehofnbbr 4,
parts 4a and 4c are subsequently adhered. The part 4b

of ¥nBLEEPEnadaMint PRterIal Thadhg FERARANS Gl afd and
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forped on the _yespective rt a, 4c. Howev ~ ,
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significantly reduces the feedback. Thus, by
appPB8pFPaté chiicce of adhesive, such as silicone gl ue,

the vi braticar-ganpi rgpeatiticngls caavbe ghowhdethdy tdeen a

adhesi ve Lolhing the tup pats 43 and do of, the pogk 4.,
the parts 4a and 4c significantly reduces the feed-

15 back. Thus, by appropriate choice of adhesive, such
as silicone glue, the vibration damping material can
be provided by the adhesive joining the two parts 4a
and 4c of the hook 4 to each other, without the use
of a separate vibration damping member as such. That

20 is to say, the adhesive itself serves at the vibra-
tion damping means.

It is presently preferred that the vibration
damping material is located closer to the proximal
end of the hook 4, than to the distal end. Preferably

25 less than half the distance from the proximal end to
the distal end, and in particular less than a third
of the distance from the proximal end to the distal
end.

Also, it should be noted that the embodiment

30 illustrated is only a currently preferred embodiment,
and that the wvibration damping material need not be
located between the two end parts 4a, 4c of the hook

4, Rather, the hook 4 can comprise two parts only,



of a separate vibration danpi ng nenber as such. That
is to say, the adhesive itself serves at the v ibra

WO p@n/128Bpi Nng neans. It is presently preferredPtTRK2006600344
vi bration danping nmaterial is |located closer to the
proxi mal end of the hook 4 , than to the distal end.
Preferably I ess than half the distance fromthe
proximal end to the distal end, and in particular |ess
than a third of the distance fpom the proximal end to
the distal end. Also, it should be noted that the

embpdiment {hLugtrabed Lsgonl ys@rcutent| ypopLelpLred, the

embodi ment, and that the vibration danping materi al
nee8ofbt PB&tl dent becdeedeehn the werdmplpand 4§, the hook

of &h%dﬁ%%_n‘% At Hgériﬁgeaqaoglo%scﬁﬁ COMPELSQ LA cular,
parts only,1.e. arigid part and a so part.
Pretbeabbpk cealsofte farimdds docatethatet herpr saxdmghe vi-

d ‘ ; ' t ot ' ' ' .
eAoEhe LUF, DNl AP sl P Tl U DELLTS, Zoacer
par beandenhehei bpeki énaddnphergheaténgakidoblccisiag 2.

| ocat ed as.,a spacer_betwee e hook 4. and the hearin
D hen it SPASELnREL AR YRS ORK-ErE0E (SR Rans
neanaynmeyledepéndown tixe nmdtesrtiadlss oron he hranuhacfacicng ing

process used. Presentl a thickpess of 1 to 3 mMmis .

D SPERREHST oS sapnantis B enbnt NoFBERRI A dat'ey 4l ™™ is
Howeverersadl Ifen- thiodnasses abymahisoobeddmedngl material.
particular if indiﬁgﬂ?d above, an adgesive 'S u§§d In

as tHESLGFe d%%af%ﬁrna eS§%e (RYckAeSS ther ebi®

my?aeth@aia&hanf;t B engideldeesbdveam and GdhdBive is
preferably approximately 0.3 mm Mreover, it shoul d
be H8FEd tRat“Bhe FTRlRnidBWing material, the thickness

thereof may be less than 1 mm, e.g. between 1 mm and
15 0.1 mm, preferably approximately 0.3 mm.

Moreover, it should be noted that the invention
is not 1limited to the use of a single segment of
damping material. Rather, several segments of damping
material can be used, possibly with different elastic

20 properties.

Also, it should be noted that even though the
illustrated embodiment, presents an annular section
of damping material with a constant thickness, the
annular section need not have a constant thickness.

25 PFor instance, the annular segment could be tapered
towards the concave side of the hook.

Although the above description of the currently
most preferred embodiment relates to the use of the
damping means in connection with a separate, replace-

30 able hook, the invention is not restricted to this.

Rather, in a second embodiment of figs. 4a and

4b the damping means is included as an element 4b lo-

cated between the hook-part 4 and the part of the



is not l[imted to the use of a single segnent of
danpi ng material. Rather, several segnents of danping
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properties. Also, it should be noted that even though
the illustrated enbodi nent, presents an annul ar
section of danping material with a constant thickness,
t he annul ar section need not have a constant
t hi ckness. For instance, the apnul ar segnent coul d be
tapered towards the concave side of the hook. Al though
t heh@Q?Yﬁ?dea?fcﬁ' Rbu@A ngf ﬁh%dﬂ’trarﬁﬂtﬂg}’ PRe!l PuEhet r €¢ans-
nbodi ment relates to tthe use of the danping neans in
confeceron Thiet Kaapsagamsaas ridpl eeekdl ee haokayekeof adhe-
i nv 0 t S ' -
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is ungladddh@yaﬂmgﬂ&NnﬁﬁteMnatnwﬁﬁﬁdth@tmeeh—phet 4, the
hQO?aH %%%11@% R taﬁé é@eﬁ%ﬁr'”% é&@ogflggezhous—
con a e output trans ducer npi Nng” neans
4b togl @ kewdd ag.eerfcm‘maijhmfseglealanlaggthashogkaArrthiti-
e _remai nder of -t ear ald housi .
A EPRERTAaEy Tt oSk Bt 8o ™ Pnd iy RerRepSPt in-
4b aedtabnlaaaﬂdangaptocésbhe hous ing 2 could be
formed int rallé/Pl g; a ng. a mul t,i conponent c
noul di ng Casst e, GEREIEROESMBGnERt TTEyecti gh materi-
m?ubgjgng dal:rmeg;isgnAl shapthe m:@?ﬂr atbgratbdv’ebr espeeinec-
of materia nen3|on es referred to above
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Implicitly, the invention can also be said_to utilize

a net hod floIP&dddihg FRRIBAVENHOR Heati ggsC Pe said to

utilize a method for reducing feedback in a hearing

15 aid 1, in which the sound is emitted from an output
transducer in the hearing aid housing 2 to a hook 4
attached thereto, where the method includes the step
of damping vibrations by use of a damping means in
connection with the hook 4.

20



aid 1, in which the sound is emtted from an out put
transducer in the hearing aid housing 2 to a hook 4
w@rdoaaksas t heret o, where the nmet hod i ncl udes tPET/PKe@S/000344

of danping vibrations by use of a danping neans in
connection with the hook 4 .PATENTCLAI MS1

A hook for a hearing aid, said hook conpris ing a
sound passage for transmitting the sound ema nating
from an out put transducer of ghe hearing aid, ¢c h ar
acter i edinthat said hook comprises first and

second material s png hy di f fyefrent celfast i£ properti es. 2
A hook accordlanto claim1l charact er.

o d in thit. gai%PdhrEer adNSaEbAd Fafler FARd gegk compris-

proYh.eQaa§ouﬁ&e%%§sd§gt§b9ftEQﬁsH@QElné tHéhQQEnd ema-
aCCOr|ngtOC|a|m2,C arlr ac Z €

t hanasang finost amt enFaRt| §r9m@d\w0@éd Qafs %ﬁlel Ea@rlaﬁe aid,
Sgcglﬁn gtgegnta %bﬁlﬂal %ﬂd Oﬁnsatﬁa808§ fﬁ“’ﬁbok com-

dista of sai ok. 4 . A hook according to claim
2 opr3ses hfdrsta end esecond emdtienithat switd f ididiferent

par? L3 lchSQRE%%% of adhesive material joining two

A hook according to any one of
cl ai ns 2 to 4A, h@dk saccerding ete iclamigm dlin g hat gaiad c -

flr%t e EeEI%| l%%%? Qgﬂgrf?kst gPd ée%%%ﬁ mﬁyerl—

accorglng to clalns
Lo bhatatbeptwm1d&ﬁlasoﬁnth@rbdo@aama nﬁﬁ&h@=hpok

bl asti ) okl o abRglescen dnd ooant are of o o -

said BiksSti z e g in that said first material is pro-
vided as at least one section between a proximal end
of said hook and a distal end of said hook.

15 4. A hook according to claim 2 or 3, ¢ har -
acterized in that said first material is a
layer of adhesive material joining two parts of the
hook.

5. A hook according to any one of claims 2 to

204, characterized in that sgaid first ma-
terial is a rubber material.

6. A hook according to claims 4 or 5, ¢ h a r -
acterized in that the two parts of the hook
are made of a plastic material.

25 7. A hook according to any one of claims 2 to
6, characterized in that of said first
and second materials, the material of which the minor
part of the hook is made is softer than the material
of which the major part of the hook is made.

30 8. A hearing aid comprising a hook-shaped sound
output part having a sound passage for transmitting
the sound emanating from an output transducer of the

hearing aid, characterized in that said



and second materials, the material of which the m nor

part of the hook is made is softer than the materi al
wo@Roosh2sabd t he nmaj or part of the hook is nmade. BCT/DR2005/000344

hearing aid conprising a hook-shaped sound output part

havi ng a sound passage for transmtting the sound

emanating from an output transducer of the hearing

aid, char acteri zedinthat saidhearing aid

conpri ses danpi ng neans for daaping nme chanica

vi brations of the hook- shaped sound output part . 9 .

A hﬁ@é!r'ﬂﬂga'aglc?cegﬁlgkﬁllego HrHl AP mebnd &dr adémblﬁgr me -

s e in that the danping neans is provided as
sepsharléceér tVZId@fWQ hefhoohke ahg@okhehgaed oSF'O‘t“ﬁ@ output
heab g _ai d housing containing the output transducer.

10. A hearlng aid according toclaim8 , char act
eri eddn thathﬁﬁéﬁd@mplmgdneéﬁ@orélpgovﬂﬂ%d gsaam 8,

Btegpal pagl Ok Lhe hooke Ll ANAN0ALdBREING Mbans
to any one of “clai-ns , or 10, c ar ac [

z eid ipraviated hes danperpirranspist phetivged bdtewebaok and
the _part_of. t h [ I 0 n

outpﬁ Q%ﬁg gcéfﬁ%s 5@5?@% %ﬁ% Ohgho K- s%ﬁggﬁnlng the
par butpt. tAahedmbeg aid accordlng to any one of

clainms 8 to 11, in thaL t.he
danpi ng mean's |% E%@%&%% a?lg dfﬁﬁxﬁﬁﬁhéierlal Wﬁlgh 8.
1s soht ar rt bar the ﬁahenlalﬁ,ofﬂMﬂKﬂaﬁhEhﬁaﬂamppmg:means

of e ool shaped par . and \t e eayy g, aid fousi ng

11. A hearing aid according to any one of
claims 8, 9 or 10, characterized in
that the damping means 1s provided between the part

15 of the hearing aid housing in which the output trans-
ducer is located and the hook-shaped part.

12. A hearing aid according to any one of
claims 8 to 11, characterized in that
the damping means is provided as a damping material,

20 which is softer than the materials of which the major
part of the hook-shaped part and the hearing aid

housing are made.



