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This is particularly a problem when the child sleeps on the side or plays
25 around, since it has an influence on the child’s wellbeing.

The limited space for the hearing aid, and thereby the corre-
sponding limited space for components therein, has a direct impact on
the properties of a hearing aid. It is well known to move the receiver
from behind the ear to the ear canal in order to save space behind the

30 ear, but according to the article “Ear-Canal impedance and reflection co-
efficient in human infants and adults” by Keefe et al., published in Jour-
nal of the Acoustical Society of America, Vol. 94, No. 5, November 1993,
the ear canal of infants and children up to three years is too small to
contain a receiver used in typical hearing aid designs for children.
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recei ver used in typical hearing aid designs for
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t hemgef hedringr eldy savod dimigted from the receiver in the BTE housing
component is conducted to the ear canal, e.g. to an earplug located
there, by a sound conducting tube.

WO-A1-2007022773 provides a hearing aid having two inde-

25 pendently driven acoustic output transducers for reproducing low-
frequency and high frequency bands in the audible spectrum.

Hearing aids of the RITE type have the receiver located in the
ear canal of the user, or at least in the vicinity thereof, thereby avoiding
the sound tube and its influence on the sound emitted by the receiver,

30 e.g. attenuating of certain frequencies.

The receiver, which converts an amplified electric signal to an
acoustic output signal, is determining for the output frequency range of
a hearing aid. In both a receiver-in-the-ear design and a receiver-

behind-the-ear design for children, the output frequency range of the
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el ectric signal to an acoustic output signal, is
determ ning for the output frequency range of a
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Using such a sleeve allows the receiver module to be placed and
held in the concha of the ear where there is better room than in the ear
canal. At the same time there is no longer a need for an acoustic tube
guiding sound from the hearing aid to the ear, whereby noise originating

30 from touching the tube is eliminated and the resonance of the receiver is
limited to the resonance of the ear canal, which simplifies modelling of
the acoustics of the hearing aid and thus simplifies the fitting. Designing
the hearing aid with the receiver in to the ear, allows more space to be

provided for components in the receiver module and thereby enabling
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spout of the sleeve member flexible to fit into the ear. Moreover the sili-
cone material is biocompatible.

25 In a further embodiment of the invention, the body of the sleeve
member is adapted to enclose a receiver module to be mounted in the
concha of the ear. This provides a good fit of the receiver module in the
ear and still leaves room for more than one receiver and provides a good
connection of the spout of the sleeve member into the ear canal.

30 According to a second aspect of the invention, there is provided
a receiver assembly for a hearing aid of the receiver-in-the-ear (RITE)
type, wherein said receiver assembly comprises a receiver module
adapted for receiving an electrical input signal from said hearing aid, and
comprising at least one receiver for converting said input signal to an
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ear. Moreover the sili cone material is bioconpatible.
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as it grows. This is especially an advantage in areas where it is difficult
to visit a fitter or when a fitter is not available.
in another embodiment of the second aspect of the invention,
25  the sleeve member of the receiver assembly comprises a soft silicone
material, which makes it comfortable to wear and makes the spout of
the sleeve member flexible to fit into the ear. Moreover the silicone ma-
terial is biocompatible.
In a further embodiment of the second aspect of the invention,
30 the body of the sleeve member is adapted to enclose a receiver module
to be mounted in the concha of the ear. This provides a good fit of the
receiver module in the ear while leaving room for more than one re-
celver and providing a good connection of the spout of the sleeve mem-

ber into the ear canal.
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grows. This is especially an advantage in areas where
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body of the sleeve member is adapted to enclose a receiver module to
be mounted in the concha of the ear. This provides a good fit of the re-
ceiver module while leaving room for more than one receiver and pro-
25 viding a good connection of the spout of the sleeve member into the ear
canal. Furthermore, the BTE housing can be made smaller when it does
not need to accommodate the receiver part.
In an embodiment of the third aspect of the invention, the re-
ceiver module is adapted to be mounted in an ear mould. This makes it
30 possible to use the hearing aid in conjunction with existing ear mould
imprints, which still is an advantage because a better frequency range of
the sound output signal is provided.
In the following, the invention will be described in further detalil

by means of examples of embodiments with reference to the schematic
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wherein said spout is adapted to extend sai d out put
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is adapted to encl ose a recei7ver nodul e to be nounted

in the concha of the ear. This provides a good fit of
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a third opening (not shown) from which the spout 3 extends. The wall
thickness of the tubular spout 3 varies,' so that the tubular spout 3 has a
larger diameter at the drawn line 3a, which makes the spout 3 bi-conic.
In one embodiment the spout is circular, whereas, in other embodiments
25 the spout is oval for better fit. This provides a good fit of the spout 3 into
an ear canal as well as a flexible joint between the spout 3 and the body
2 of the sleeve member 1, which makes it easier to position the receiver
module correctly into the ear. In order to fit properly into ear canals of
different sizes, sleeve members 1 can be made with spouts 3 of different
30 diameters or different shapes in order to provide a selection to give
more options for finding a good fit into the ear. For infants and small
children a sleeve member 1 with a spout 3 having an outer diameter at
the line 3a from 3 mm to 9.5 mm is preferred. The entire sleeve mem-

ber 1 is preferably made of one and the same material, e.g. a soft, bio-



Fig. 5 and Fig. 8 shows a hearing aid connected to a
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1 conprising a body 2 and a tubul ar spout 3 according

to an enbodi nent of the invention. The body 2 is

adapted to enclose a receiver nodule 6 as illustrated

in Fig. 2 and has a first opening 4, a second:openi ng

5 and a third opening (not sh8wn) from which the spout

3 extends. The wall thickness of the tubular spout 3
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and still achieve some of the advantages of the invention. It is obvious

that the integration of a traditional CAMISHA® earplug and the receiver

25 module 6 according to the invention can be designed in many Ways such
as by providing a snap connection between the two parts.

Furthermore, experiments have shown that the best way of util-
izing the space in the ear and providing the smallest possible height of
the receiver module 6 and a good fit in the concha of the ear, is by posi-

30 tioning the socket in said symmetry plane 9 in the opposite end of the
receiver module 6 according to the second spout 8 as described above.
The height of the receiver module 6 is crucial for fitting the receiver
module 6 into the concha of the ear and still making the receiver module

6 comfortable to wear.



ken Iine A-A, and a second spout 8 extending froma
sound out put port (not shown) of the el ongated housing

wQ@ 2010040361 ongat ed housing 7 has a symetry pl aP€T/DK2008/000357
illustrated by the Iine 9 in which an electrical input
wire 10 with a plug 11 is fixed in a socket (not
shown) positioned in said symmetry plane 9 at the
opposite end of the elongated housing 7 with respect
to the second spout 8. The e ongated housing 7 has a
protrusion 12 with a bore 13 for fastening nmeans for
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the sleeve nmenmb serves as an opening for insertion
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7T onvmargbadan e pehgin T ey SRR RouR 71 ohe -
per part 7a has an opening 21 positioned in the symmetry plane illus-
trated by the line 9 for receiving the plug 11 of the electrical input wire
25 10. In the embodiment shown, the receiver module 6 comprises two re-
ceivers 15a, 15b, a socket element 16 for receiving the plug '11, a fas-
tening spring 17 for fixing the plug 11 to the socket element 16 and a
damping member 18 comprising a second body 22 and a third spout 19
adapted to fit into to the second spout 8 of the lower part 7b of the elon-
30 gated housing 7. The damping member 18 is adapted to enclose one end
of the receivers 15a, 15b and thereby forming a sound conduit (not
shown) from the outputs of the receivers 15a, 15b. The damping body
18 guides the sound output from the receivers 15a, 15b into the spout 8

of the lower part 7b and furthermore has a damping purpose against vi-



6 inside the body 2 of the sleeve nenber 1, the first
openi ng 4 provides an opening for a plug 11 of the
web@omuizsal i nput wire 10 to the socket of thePCT/DK2008/000357

el ongated housing 7. As shown in Fig. 3, the second
openi ng of the sleeve nenber 1 provides an opening for

the protrusion 12. The body 2 encl oses the receiver

nodul e 6 and the spout 8 |like a hose. Also, in Fig. 3
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25 Fig. 5 shows a sleeve member 1’ comprising a body 2" and a tu-
bular spout 3’. Like in the tubular spout 3 of Fig. 1, the wall thickness of
the tubular spout 3’ varies so that the diameter at the line 3a’ is larger
and generally also bi-conic. Though the terms diameter and bi-conic are
used, it should, however, be noted that the cross section need not nec-

30 essarily be circular, but could be oval or elliptical, to better fit into the
ear canal of the user.

As can also be seen from Fig 5, the tubular spout 3’ comprises a
curved section constituting a flexible joint 3b’. As best seen in the cross-

sectional view of Fig. 6 the flexible joint 3b’ turns the output port to-



of the receiver nodule 6 has an edge 24 adapted to fit

into a corre spondi ng recess (not shown) of the upper
w@a10/07851 The two parts 7a, 7b can be gl ued orrP@EDEe@Ss/000357

together, or the edge 24 or the recess can be designed

SO as to provide a snap interlock between the upper

part 7a and the |l ower part 7b, which makes it possible

to click the two parts together, and provides for easy
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dir ect i on Preferabllyi & kelestiarhef sleeves with different sizes are offered

to accommodate users with different shapes and sizes of ears. For chil-
dren it is estimated that a general population will be well accommodated
by offering a selection with oval spouts in the sizes 6.5 by 3.7 mm, 7.0
25 by 4.55 mm, 7.5 by 5.5 mm, 8.0 by 5.8 mm, and 8.5 by 6.2 mm. The
longer axis in the oval spouts should extend perpendicular to the axes A
and B shown in figure 6. The soft spout permits some twisting as may be
appropriate to accommodate particular users. Hereby adaptation to a
larger ear canal as may be required.as a child grows can be accommo-

30 dated by exchanging the sleeve part.
Like the body 2 of the sleeve member 1 of Fig. 1, the body 2’
has three openings, as best seen in fig. 6. The purposes of the three
openings, however, differ a little between the embodiments. The first

opening 4’ is for the insertion of the receiver module 6’. The receiver



direction in which the el ongated housing of the
receiver nodule 6' is elongated, cf. fig 7. The
wo b@xioldzsl j oi nt 3b' efficiently allows the bi-BONDK2008/000357

part of the tubular spout 3' to be pointed in

different directions when inserted in to the ear canal

of a user, i.e. altering the angle between the second
direction B-B and the first direction A-A, thus

adapting itself to the specif1i2c angl e of the ear
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25'. As can best be seen from Fig. 8 the conductor 10 has a bend close
to the plug 11’, which in combination with the elongate shape of the re-
ceiver module 6’ renders this impossible or at least very difficult. More-
25 over even if someone, e.g. a child, succeeds in withdrawing the receiver
module 6’ the through the first opening 4’ sleeve member will still not be
separated from the remainder of the hearing aid, as it would be caught
on the conductor 10 between the receiver module 6’ and the hearing aid
housing 20, cf. Fig 8. As already mentioned, the third opening 26’ is so
30 small that the receiver module 6’ cannot be withdrawn that way, in fact
it is so small that not even the earwax guard 27’ can be withdrawn re-
moved that way. Thus, even though the sleeve member 1’ is made of
soft elastic material a good security against separation of the parts is

provided.



has three openings, as best seen in fig. 6. The
pur poses of the three openings, however, differ a
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is for the insertion of the receiver nodule 6'. The
receivernodule itself is shown in Fig. 7, and will be
descri bed further below The second opening 25" is for
the insertion of the plug 11 of the electrical in put
wire 10. The third opening 2613is the one fron1mhich
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25 the front and the rear housing parts 7a’, 7b’ together, the rear housing
part 7b’" has recesses 28’ in which snap acting catch members 24’ pro-
vided on the front housing part 7a’ may engage in a snap interlock.

Fig. 8 shows a hearing aid BTE housing 20 connected to a re-
ceiver module 6’. The BTE housing is adapted for being placed behind

30 the ear and it houses microphone, processor and battery etc. as will be
evident to those skilled in the art. The receiver module is not visibie in
fig. 8 because it is covered by the body 2’ of a sleeve member 1’, which
is part of a receiver assembly according to the second aspect of the in-

vention. The sleeve member 1’ is held by a retaining module 29 for



housi ng 20, cf. Fig 8. As already nentioned, the third
opening 26' is so snmall that the receiver nodule 6

WO MihHO03e wit hdrawn that way, in fact it is FETING0PS/000357
that not even the earwax guard 27' can be withdrawn re
noved that way. Thus, even though the sl eeve nenber 1
is made of soft elastic material a good security
agai nst separation of the parts is provided. As can be
seen from conparison betmeen]ﬁ' 4 and 7, show ing
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sound.

As to the retaining module 29 it should be noted that the con-
25 struction of the sleeve contributes to the security thereof, because if the
retaining module is pulled of the body 2’ of the sleeve member 1 in a di-
rection towards the spout, it will be caught between the bodyand the
widest part of the spout 3’ at the line 3a’, and thus cannot be separated
from the overall hearing aid. On the other hand, if the retaining module
30 is pulled of the body 2’ of the sleeve member 1 in a direction towards
the conductor, it will be caught between the hearing aid housing 20 and

the body, and thus cannot be separated from the overall hearing aid.
The invention should not be regarded as limited to the embodi-

ments shown and described in the above, but several modifications and



part 7b' has recesses 28" in which snap acting catch
menbers 24' pro vided on the front housing part 7a
WOn@yo/e4iddge in a snap interlock. Fig. 8 shows PETAMSI0DEYP03ST
aid BTE housing 20 connected to a re ceiver nodule 6'.
The BTE housing is adapted for being placed behind the
ear and it houses m crophone, processor and battery
etc. as will be evident t o those skilled in the art.
The receiver nmodule is not visible in fig. 8 because
it is covered by the body 2' of a sleeve nenber 1',
whi clenibingdions rody be cariedvaat withouhrbdenartiog Grogn the sewpelres the
sec ; the in vention. The sl eeve nmenber 1
is h ?gﬂﬁgﬁggpgiaining modul e 29 forkeeping the
hearing aid in place in the ear by engaging the
concha. The retaining nodule 29 may be a separate part
fitted on the body 2' by threading the body through a
resilient | oop of the retaining nodule, | n other
enbodi nents the retai ner nodule may be nore
permanently affixed, e.g. by gluing or welding, or it
may be cast integrally with at | east an outer part of
the body 2', The retaining nodule 29 as such does not
formpart of the pre sent invention and will not be
descri bed any further. However, since the shape of the
retai ning nodule 29 is adapted to engage the concha,
the skilled person will notice that even with the
present enbodi nent, where the receiver nodul e
conprises two receivers, there is still plenty of room
in the concha, and thus realise just how advant ageous
the present in vention is. The hearing aid 20 provides
the receiver nodule 6° with an input signal via the
el ectrical input wire 10 and the socket el enent 16
(not visible in Fig. 8) to which the receivers 15a’
15b" are connected. The receivers 15a', 15b' convert
the electrical input signal to an acoustic sound
out put, which by neans of the spout 3' of the sleeve
menber 1' is guided into the ear canal fromthe output
23" of the receivers 15a, 15b. Each receiver 15a, 15b
covers a specific range of the acoustic output
frequency band such as bass frequencies and treble
frequenci es, which inproves the overall output
operating frequency range of the hearing aid and
provi des the hearing inpaired user wwth anplified high
fidelity



sound. As to the retaining nodule 29 it should be

noted that the construction of the sleeve contributes
WO eo1blogo3security thereof, because if the retai PCTYDK2008/000357

nodul e is pulled of the body 2' of the sleeve nenber 1

in adi rection towards the spout, it will be caught

bet ween the bodyand the w dest part of the spout 3' at

the line 3a', and thus cannot be separated fromthe

overall hearing aid. On the ather hand, if the

retaining nodule is pulled of the body 2' of the
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one receiver for con verting said input signal to an
acol’SfT%" out put signal, said sleeve nember conprising

a body adampt epbutds atlaptedsth paetd gaidnlipsepsaitdwards a sec-

recej ul,. Ln ) .ein, and a spout for
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18Xt ERE SR PURDUR RPLIJ MEge a sec ond direction

ering fromsai S Irection. 2. A sleeve
menber ac8ofdii¢ryetrpermbar archrdingdp elaimskiZd whporin spig sleeve

adapLshdrs FddiadedbR, an ear canal nmeatus. 3. A sleeve
menber according to claim1-2, wherein said sleeve

menber i s4r épFigewanIenber acrrdingdpeateRbéne RERUPH AGIMS,

t O AR¥redh stibeidivevh&HBerCddhBses a silicone material.

20 5. A sleeve member according to claim 4, wherein said elastic
material has a Shore A hardness in the interval between 15 and 40,
preferably apbroximately 25,

6. A sleeve member according to any of the previous claims,
wherein said body is adapted to enclose a receiver module to be

25 mounted in the concha of the ear.

7. A receiver assembly for a hearing aid of the receiver-in-the-
ear (RITE) type, said receiver assembly comprising

a receiver module adapted for receiving an electrical input signal
and comprising at least one receiver for converting said input signal to

30 an acoustic output signal, said receiver module further comprising an
elongated housing having an elongation in a first direction and a sound
output port, and

a sleeve member made of an elastic material comprising a body
adapted to at least partly enclose said receiver module when inserted



wherei n said sl eeve nenber conprises a silicone

material. 5. A sleeve nenber according to claim4,
wobeoeiisssai d el astic material has a Shore A hpeTDEI®S/000357

in the interval between 15 and 40, preferably

approximately 25. 6. A sleeve nenber according to any

of the previous clains, wherein said body is adapted

to enclose a receiver nodule to be mounted in the

concha of the ear. 7. A recei¥@r assenbly for a

hearing aid of the receiver-in-theear (R TE) type,
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wherei'n sai d sl eeve nenver conprises a silicone
material . 134 AA@?@\&P@. %?m@#)‘séﬁﬁﬂr?mact@cﬁ'@ﬁhé pherdimispid re-

16, whesrahbdddida®iRed tEbdBiRnted inAe BnelPHEeLh8 ear.

hardness in_the interval between 15 and 40, preferably
appr oxi mat £y Agpceiyor agsqrplli Jeeprding rAny 5t cimp g '@ 01-2

cl ai Whereinkad @dedél\fe&llrﬁiod@@ eomgﬁsémal dbékelt Fora@aplRd droelBeri-
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sau:lo Iongated Lousmg has a symmetry plane in
which said socket is disposed.
20 14. A hearing aid of the receiver-in-the-ear (RITE) type com-
prising
a receiver module adapted for receiving an electrical input signal
and comprising at least one receiver for converting said input signal to
an acoustic output signal, said receiver module further comprising an
25 elongated hbusing having an elongation in a first direction,
and a sleeve member made of an elastic material and compris-.
ing a body adapted to at least partly enclose said receiver module when
inserted therein, and a spout for extending said sound output port of the
elongated housing into the ear, wherein
30 said spout is adapted to extend said output port towards a sec-
ond direction differing from said first direction.
15. A hearing aid according to claim 14, wherein said spout is
tubular and adapted to fit into the ear canal.

16. A hearing aid according to claim 14 or 15, wherein said



13. A receiver assenbly according to any of clains 7

to 12, wherein said receiver nodul e conprises a socket
wo eo10/0036i vi ng an el ectri cal input signal, aneCEaKd08/000357

el ongat ed housi ng has a symmetry plane in which said

socket is disposed. 14. A hearing aid of the

receiver-in-the-ear (RITE) type comprising a receiver

nodul e adapted for receiving an el ectrical input

signal and conprising at | east8one receiver for

converting said input signal to an acoustic output

si grel¢gvesaeahbee iseiepleceatdelul e further conprising an

el ongat ed [ |0 [

i rocti on, ana RorigH T ScaRIBLPATR! B Pl s 1436,

mat ewh%nelrawd sleape mﬂberuq@gﬂwse@af”@ea@ﬁ@aew at | east

part Iy enCis)S& h%@hﬂ ra@&%bé’c%mg%uélgm’\hﬁnvdh@ﬁé'??ﬁts%d:l receiver
therein, and for extending said %Fund out put

por tmef'u'ﬁh%a%?ﬁiﬁaé‘? 88 MRITEEhY F5tBONERROBEIE Sahher ei n
said spout is adapted to extend said output port
towards a sec ond direction differing fromsaid first
direction. 15. A hearing aid according to claim 14,
wherein said spout is tubular and adapted to fit into
the ear canal. 16. A hearing aid according to claim 14
or 15, wherein saidsleeve nenber is replaceable. 17. A
hearing aid according any of the previous clains
14-16, wherein said sleeve nenber conprises a silicone
material. 18. A hearing aid according to claim 14,
wherein said receiver nodule is adapted to be nounted
in the concha of the ear



