A nethod and a tool for shaping an el ongated

def ormabl e nenber for a hearing aid. The present
wonveErmnilen rel ates to a method and a tool for BOEIK2H05/000430

an el ongated defornmabl e nmenber for a hearing aid, as

well as to a nethod for manufacturing such a too

BTE- type hearing aids generally have a hearing aid

housi ng conprising a hard shell in which all of the

el ectronics, including input and output transduc ers,

of the hearing aid are typically |ocated. The hard

sheld mecmoanaBahiant e £8F, shepeagt he @er?%avﬂéﬁ ' 88form-
BTE. |If the output transducer is_|oCated in the

heard g dierBriusiary,a thrawirdudidound from the hearing

aid is conducted via a sound tube to an ear plug

pl aced in an ear of the person wearing the hear ing
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spedidnee! yhebdt hsendscar eeprodi ded idh, cRaAest itdik abbre-
viation BTE. If the output transducer is located in
the hearing aid housing, the output sound from the
15 hearing aid is conducted via a sound tube to an ear-
plug placed in an ear of the person wearing the hear-
ing aid. Both the sound tube and the earplug consti-
tute replaceable parts, which can be, and normally
are, replaced with regular intervals. The sound tube
20 is typically replaced less frequently than the ear-
plug, because it is less prone to be soiled, e.g. by
cerumer.
The sound tube has to have a three dimensional
curvature in order to allow the sound tube to fit the
25 hearing aid at its first end whilst allowing the
other end, to which the ear plug is attached, to
point in a direction into the ear canal together with
the ear plug.
In order to attach the first and second ends of
30 the sound tube to the hearing aid and earplug, re-
spectively, both ends are provided with connection
means. These connection means are normally provided

by insert moulding around the respective ends of a



means. These connection nmeans are normal |y provided by
insert noul ding around the respective ends of al ength
w@RoozEaso The tube is normal ly prefabricated iPCT/DEg005/000430

l engths in a continuous process such as extru sion,

and the desired length of tube is cut fromthis |ong

| ength. The actual |length of the desired |ength of

t ube depends on the user for which the resulting sound
tube is desired. Even though the actual |ength of the
desired |l ength of tube depends on the user usual |y
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tube. On.this b round |t the object of the pre
senE SR To PHOF S Hotti STRAG. F9%F - f or

shapi ng anrgl thmb%erﬁueele OBo€eNPELSHNEgE, the
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15 aid to the earplug by itself, thereby aiding in the
positioning of the earplug.

Because the length of tube, on which the con-
nection means are placed by insert moulding, is cut
from a longer length of tube, it will per se not have

20 the right three-dimensional curvature to suit the
user. Rather, to the extent that the length of tube
is not straight, it will typically have a two-
dimensional curvature reflecting the fact that it was
delivered as a coil of tube.

25 On this background it is the object of the pre-
sent invention to provide a method and a tool for
shaping an elongated member, such as or comprising a
sound tube for a hearing aid.

According to a first aspect of the present in-

30 vention this object is achieved by a tool according
to the opening paragraph, characterized in that the
tool is manufactured using a rapid prototyping proc-

ess.



ion this object is achieved by a tool according to the

openi ng paragraph, characterized in that the tool is
worawaerasur ed using a rapid prototyping proc eBGI/DE005/000430

the use of a rapid prototyping process it is achieved

that the el ongated nenber may be shaped in dividually

to the individual characteristics of the ear of the

actual user to use the el ongated nmenber in connection

with e.g. a BTE hearing aid. By this indi vidual

shapi ng, the el ongated nenber nmay be made to lie

closer to ge-garusanedrt BUSRA d EIANRRIHY Pocess it is
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of elongated members, e.g. three, need to be kept in
15 stock.

According to a second aspect of the invention,
the object is achieved by a method for shaping a de-
formable elongated member for a hearing aid, charac-
terized in the steps of placing the first end of the

20 elongated member in a predetermined position, posi-
tioning said intermediate parts of said elongate mem-
ber in a predetermined position, placing the sgecond
end of the elongated member in a predetermined posi-
tion, heating said elongated member, and cooling said

25 elongated member.

Thereby it is achieved that the sound tube can
be held in a position with a desired curvature for a
time long enough for it to set in a desired shape
corresponding to this curvature and maintain this

30 shape after cooling.

According to a preferred embodiment of the

first aspect of the invention, the tool is made of a

plastic material. Plastic is inexpensive, and since



time long enough for it to set in a desired shape
corresponding to this curvature and maintain this
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enbodi nent of the first aspect of the invention, the
tool is made of a plastic material. Plastic is
i nexpensi ve, and sincethe invention does not involve
any high tenperatures, it has sufficient durability.
Moreover, using a plas tic matgerial is preferable in
that it allows the use of rapid prototypi ng processes
sucfhasist-ehedbht Aegsaphy Qﬁn&ﬂh&itiﬁﬁ hasler temperatures,
sintering. Thus, ,accordin Q a f rther eferred
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process may be used. If flne details of the tool are
15 needed, epoxy would be preferred.

However, according to another preferred embodi-
ment, the rapid prototyping process is a selective
laser sintering process. Compared to stereolithogra-
phy, selective laser sintering allows the tools to be

20 made more durable. Currently it is preferred to use a
plastic material such as a polyamide, but also met-
als, such as aluminium, or even ceramics could be
used.

According to an especially preferred embodiment

25 of the invention, the tool is manufactured on the ba-
sis of recorded data concerning an individual's ear.
Having once recorded the data concerning the individ-
ual’s ear, the method according to the invention al-
lows any number of tools to be manufactured, be it

30 locally at the audiologist’s, in a remote manufactur-
ing plant, or any other appropriate place without

need for sending any physical models. Instead, the



sis of recorded data concerning an individual's ear.

Havi ng once recorded the data concerning the individ
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| ows any nunber of tools to be nanufactured, be it

locally at the audiologist "s , in a renote manufactur

ing plant, or any other appropriate place w thout need

for sending any physical nodels. |Instead, thedata nay

sinply be transmtted over a cgnputer net work. In

anot her enbodi ment the tool is adapted to shape an
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adapsghion is facilitated by the use of a rapid

prototypi ng process, and allows a limted nunber of
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desthatl the elongated elements may be shaped to fit ei-
15 ther the right ear or the left ear.

According to another embodiment there is pro-
vided a tool for shaping an elongated deformable mem-
ber for a hearing aid, said tool comprising a first
holding means for a first end of the elongated mem-

20 ber, a second holding means for holding a second end
of the elongated member, wherein the tool comprises
positioning means for positioning and holding inter-
mediate parts of said elongated member between said
first end and said second end in a fixed desired

25 shape. Such a tool is convenient for shaping the
elongated member, but may have a rather complex
shape. However, even though the maximum dimensions of
the tool will only be a few centimetres, e.g. 4 to 7
centimeters, and has a complex geometry, which is de-

30 manding regarding precision, the inventors have real-

ized that the tool is suitable for manufacture using

a rapid prototyping process. Thus, despite the small



shape. Such a tool is convenient for shaping the
el ongat ed nenber, but nay have a rather conpl ex shape.
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tool will only be a few centinetres, e.g. 4 to 7
centineters, and has a conpl ex geonetry, which is
demandi ng regardi ng precision, the inventors have rea
ized that the tool is suitable for manufacture using a
rapi d prototyping process. Thug, despite the
smal | di mensi ons, the invention nonethel ess renders
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the el ongat ed nenber. Thereby it
15 of the elongated member. This allows one end of the
elongated member to be held in place in the tool
while the rest of the elongated member is twisted
into an overall three dimensional shape.
According to yet a further embodiment, said
20 second holding means comprises means for securing
said second end of said elongated member against mo-
tion in a direction towards the first end along the
longitudinal axis of the elongated member. Thereby it
is achieved that both ends of the elongated member
25 are fixed in the positions necessary for matching at
one end the housing of the hearing aid when it is at-
tached thereto, whilst the other end is in the cor-
rect position with respect to the ear canal.
According to another embodiment of the inven-
30 tion, said tool further comprises a third holding
means for holding an auxiliary part of said elongated
member in a predetermined position. This allows the

normally straight auxiliary part to be given a prede-



is achieved that both ends of the el ongated nenber are

fixed in the positions necessary for matching at one
wepa7obiehousi ng of the hearing aid when it i SPEI/DK2005/000430

tached thereto, whilst the other end is in the cor

rect position with respect to the ear canal. According

to anot her enbodi nent of the invention, said tool

further conprises a third hol ding nmeans for hol di ng an

auxiliary part of said elongated nember in a

predeterm ned position. This allows the normally
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around the protrusions into the de81red shape between

15 the holding means at either end of the elongated mem-
ber.

In particular said protrusion may undercut, so
as to provide a groove for receiving said elongated
member. This secures the twisted and bent elongated

20 member laterally, thus aiding in holding the elon-
gated member in the desired position and shape.

In a preferred embodiment of the method accord-
ing to the invention, said rapid prototyping process
is a stereolithography process. As mentioned already,

25 the stereolithography process is precise, and relies
on inexpensive materials, in particular a plastic ma-
terial selected from the group comprising acryl and
epoxy .

In an alternative, but also preferred embodi-

30 ment, said rapid prototyping process is a selective
laser sintering process. Compared to stereolithogra-

phy, selective laser sintering allows the tools to be

made more durable. Currently it is preferred to use a



In a preferred enbodi nent of the nethod accord ing to

the invention, said rapid prototyping process is a
w@e@realisd hogr aphy process. A s nmentioned al r eBdyPKRI96/000430

stereolithography process is precise, and relies on

i nexpensive materials, in particular a plastic ma

terial selected fromthe group conprising acryl and

epoxy . In an alternative, but also preferred

embodi ment, said rapid prototyping process is a

sel ective |aser sintering process. Conpared to
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the tools to be made _nore durable. Currently it is
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This allows a quick and clean establishment of the

15 data, rather than having to involve a cast of the
ear.

According to yet another preferred embodiment
the data obtained by the laser scanning is transmit-
ted online to a manufacturing facility remote from

20 the location where the scanning takes place. This al-
lows the shaping tools to be manufactured centrally.
They may then either be shipped to the audiologist in
order for him to use them for shaping the elongated
members whenever the user is in need for new ones.

25 Alternatively, the elongated members could also be
shaped to the user’s individual needs at the central
facility, and then be shipped to the audiologist or
even directly to the user.

According to a preferred embodiment of the in-

30 vention, the method further comprises the steps of
providing a tool having a first holding means for a

first end of the elongated member, a second holding

means for holding a second end of the elongated mem-



the | ocation where the scanning takes place. This al
| ows the shaping tools to be manufactured centrally.
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order for himto use them for shaping the el ongated
menbers whenever the user is in need for new ones.

Alternatively, the el ongated nenbers could al so be

shaped to the user's individual needs at the centra
facility, and then be shipped o the audi ol ogi st or
even directly to the user. According to a preferred
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15 dividual basis, because the tool may be readily made
for a specific individual’s needs.

According to a further preferred embodiment,
said elongated member is twisted by an angle after
said first end thereof has been placed in said first

20 holding means but before said second end has been
placed in said second holding means. This allows the
elongated member to be manufactured in a simple way
using an insert moulding technique.

According to another preferred embodiment, said

25 positioning means comprises a protrusion and the in-
termediate parts of said elongated member are placed
therein by wrapping them at least partially said
elongated member around said protrusion. This facili-
tates the positioning of the elongated member in the

30 tool, whilst at the same time allowing the tool to be
made of one single piece without any hinged or other-

wise movable parts. This again lends itself to the



said el ongated nenber is twisted by an angle after

said first end thereof has been placed in said first
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pl aced in said second hol ding neans. This allows the

el ongated nenber to be manufactured in a sinple way

using an insert noul di ng technique. According to

anot her preferred enbodi nent, said positioning neans

conprises a protrusion and thedn ternediate parts of

sai d el ongated nenber are placed therein by w apping

themat deastrpardl @%Moé%%g pRgabed frmele aﬁémﬁacture

said protrusion. This fac ates the positioning of

t he H41e3iRpdt-ed nenber in the tool, whilst at the same

tine allowkagotdent 0 tocbe afTagﬁerleQneen%cfwln?erPd e6¢ the

W t hout any hinged or other w se novable parts.
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par t_.of %&ﬁf@?%@g?g 'é‘:{ﬁ 4 LT %r%%.le(é:iequm,[ne%{] cur-

in sald ans o € auxiliary par
be giatewrea jprédeserngned mMe\MMewehowduﬂailmggbmngh¢o be
user it is going to be used. In an even further

preﬁ%rred enbodi ment of the nethod according to the
iLaventi on, Imhaneban@aﬁhdﬁﬂanab@refsrhe@tedbbdlment of the

| TREE oA S Tt ¢ orhe ARVEBbRBbr | A6 CONBEFRE dvem-

to aiézov\aé héredafeatr mabl e etemgat:aduﬁerrbﬁr betwetni mpeoxi -

Predetent negl.anaps: (WY oul, Naving LR WL 189 18" an
appropriate temperature to allow the deformable elon-

15 gated member to set in the predetermined shape, with-
out having to wait too long.

In an especially preferred embodiment, the
elongated member is heated in boiling water at atmos-
pheric pressure. Using boiling water is under normal

20 atmospheric pressures an easy way of controlling the
temperature, so as to ensure that it is in the above
temperature interval.

According to an especially preferred embodiment
of the method according to the invention, said de-

25 formable elongated member comprises a tube.

The invention will now be described in greater
detail based on non-limiting exemplary embodiments of
the invention illustrated in the drawings. In the
drawings,

30 fig. 1 shows a BTE hearing aid with an elon-
gated member comprising a sound tube shaped according

to the invention,



In an especially preferred enbodi nent, the el ongated
menber is heated in boiling water at atnos pheric
w@e@3surier Using boiling water i s under nor rmal PCT/DK2005/000430

at nospheric pressures an easy way of controlling the
tenperature, so as to ensure that it is in the above
tenperature interval . According to an especially
preferred enbodi nent of the method according to the

i nvention, said deformable elqﬂ%ated menber conprises

a tube. The invention wll now be described in greater
detail basgdgen men-Ahdi bhng x@g@@@%ﬁﬂboghgﬁm&eﬁelom-
the invention illustrated in the draw ngs

dr adaiRs meker Pafrie andBrEL tRarithgl i faﬁwcﬁ, a@n@ on
gat ed rrenb@i?gormal §bngfasﬁem ke shapads frg%glme in-

to the invention,figs. 2a and 2b, respective

t he V&S gt ker nepdRin®esnr elangasedemembeirs fshapgediearing
ard fiigs. 3a to 3f show a tool according to the in
vention for shapln% an el ongated nenber for a hearing

aid. Fig. Highows SROBFE shBIE ngeartnoweit, t e thedrhd ngpar-
ai d ;hous e

elong é%ﬂ%engg%§§8 w&ﬁjggﬁgnggéiﬁédg'u%%%i %oﬁége%tuser
souﬁmf&lwngat@@tmambEraﬁsduM@r331ngmﬁheanndgtabé 4 con-
hou ttached to.the di.stal end .

of t %bnga(gdﬁﬁenbe%:fd%ﬁylrﬁﬁﬁ?%%u?% Tt hE gﬁerhearlng
aanallda lofutimg useto Bine esarilugg 5 asthehddi Roplaee distal

B A T R
striggn®dl 6 of the user. The earplug 5 is held in place
behind tragus 7, by means of an adjustable loop
formed by means of an auxiliary part in the form of a
15 strip 8.
In fig. 2a, the elongated member 3 is shown in
an initial straight condition. The elongated member 3
may have a slight curvature (not shown), stemming
from the fact that this part of the elongated member,
20 which is typically a single-lumen sound tube 4, is
manufactured in a separate process, such as extrusion
and cut into a suitable length. Typically the sound
tube 4 is made of a transparent plastic material,
such as a polyamide type plastic, in order not to
25 make it too conspicuous. Because the sound tube 4 is
produced in longer lengths, it will typically be de-
livered as a coil, and may thus have set with a
slight curvature over time at storage temperature.
In the following description it will be assumed
30 that the elongated element comprises a single-lumen
sound tube 4, but all considerations would apply
equally to multi-lumen sound tubes, or elongated ele-

ments comprising electrical conductors.



In fig. 2a, the elongated nenber 3 is shown in an

initial straight condition. The el ongated nenber 3 nay
whaooeg/oenisd i ght curvature (not shown) , stenm nRCT/DER005/000430

the fact that this part of the el ongated nenber, which

is typically a single- lunen sound tube 4 , is

manuf actured in a separate process, such as extrusion

and cut into a suitable Iength. Typically the sound

tube 4 is made of a transparent, plastic material, such

as a polyam de type plastic, in order not to make it

t 00 conspiGoythe B%%%%clttkh?ﬁgun rbe8gs4 i%neriate

in lLonger lengths, it wl ypically be de livered as

a céigngtin@hepunilistWes et séé GREhTRTE ithet lamars urengths
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description it Wil ROy (Efpee i el %#gtat Sygths are
el emsed, conpeaves ®rei ngfe-thasen wouhd tiubde #osthweople’s
al:?l e | dleéaiéol%ﬁr‘é%&{ltﬁ ag:fye)ﬁfeq:q}é% lﬁ’otﬁsgwtthlr'eleu@é’hgths
sound tubes, or e ongat e&' € nents conpri sSing

el ectfr itcdde comdurdwltss | mahel yeapbackumahglpr 6Ces®y, &it mm

appropriat e | ength. of t ube_4 | form,the .
onGr | Shomhs autder SRR, ocriuhd, e L W Brovidea
di f fwerténtadpergirthiss @ e tusachmdyec ansansng, ofl 3t fege amidaching

fit st__peogpl.e's rs._lt.is currentl referred.to
Use TRy GEBIGTRL CIoRBeT ofeitt (8, CRERERy 1h9 che sound
apprabiendt edey £H?2 aampbbégmn and bBenheathing ladrgtlh ofespec-
sound t%be 4 is provided with appropriate attachnent
meafidV§1Y 13 for attaching the resulting el ongated

rre(rjrbeL shcmrmj Sil!ﬂgtlfiéeiSDUBdr&’d_éﬁ léxtam%e @@_@pleuﬁi ®f the
and the hearing ai, , re c tively. Us,. i.n the
1| GSEP4 S0 Ralpl  ORECERICS WG ShuRH-LBREL§os carplug

pr odicded et andarhd Ndr i GAmRAMAY a circumferential re-
15 cess 10. The earplug attachment means 9 may further
comprise the strip 8 and an eyelet 11 for receiving
and retaining the strip 8, by means of a number of
recesses 12 therein. The strip 8 has recesses 12 on
either side thereof allowing it to be inserted and
20 retained in the eyelet 11 from either side thereof,
depending on whether the elongated member 3 is to be
used with a left or a right ear. Thus, the arrange-
ment of the earplug attachment means 9 and the parts
it comprises is generally symmetrical about a plane
25 (not indicated). The other end of the sound tube 4 is
provided with hearing aid attachment means 13. The
hearing aid attachment means 13, comprises a through
passage 14, not intersecting the lumen of the sound
tube 4. The cross section of the hearing aid attach-
30 ment means 13 1is slightly oval in order to match the
hearing aid housing 1 and make a smooth and aesthetic
transition to the sound tube 4. The shape of the oval

cross section is so that it generally extends in the



attachnment neans 9 , conprising a circunferentia

recess 10 . The earplug attachnent nmeans 9 may further
w@eoupiodEeo t he strip 8 and an eyel et 11 for recRPCWDRE005/000430

and retaining the strip 8, by neans of a nunber of

recesses 12 therein. The strip 8 has recesses 12 on

either side thereof allowng it to be inserted and

retained in the eyelet 11 fromeither side thereof,

dependi ng on whether the elongated menber 3 is to be

used with a left or a right ear. Thus, the arrange

mengy 9 dherearpl v catdAc BN RS 9paBdel N RAr i sym-
it conprises is generally symetri cal about a pl ane

( nomeitadicedt édput ThdsotHameend of the sound tube 4 is
provi ded :”;‘L‘J{@ P@Q%bﬂg t‘ff’l'a@ %ﬁ@cgﬁgﬁé %%arhghél-sovai-h%nd the

hear i ng a attachnent neans , conpri ses a througD
pa5§ag?ep143 gtedattlar sectemng methanrﬁﬁm@f ptlﬁ@esm ecause
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tachment neans I's sl'fghtly oval Th order to ma
ththd&dlﬁ}QnHﬂlﬂhﬁH¢@ﬂ$ abhdthakecandnbubk 4ndy means of
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fhe ov Cross section s
exten@ﬂdumglpmﬁdeyﬂlxﬂ1Ié thnvehbaatnéntpdae@ mhﬁuionger
and ..s n1netr| %ﬁ is plane. The r ason,
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progespollBmtifes tser tplragﬂldj' ngdpraeessgi,t heéwever, from
convenlent to plac the onger di mensi on along t he

pl af&asepdr AHIGE ¢ & e Todiafe The
att achmentrr@ansh® geﬂérémgeatmalgmts aAlrids efvlo Tt dibna 1

Egoggiafg?é;ﬂéﬁgégpigal|y ngdghe deformable elongated
object 3 has to be given a three-dimensional shape,
e.g. as shown in fig. 2b. The shape of the elongated
member 3 shown in fig. 2b is suitable for the right
ear, as illustrated in £fig. 1. Since, however, the

20 elongated member is symmetrical in the initial condi-
tion shown in fig. 2a it might just as well have been
shaped to fit a left ear. Moreover, the shape illus-
trated in fig. 1 and 2b is only an example, the ac-
tual shape would depend on the individual user, in

25 order to allow parts of the elongated member to lie
as close as possible to the head of the user, and
disappear as soon as possible behind pinna.

For this, a tool 20 according to the invention
is made. In figs. 3a to 3f, an exemplary tool 20 cor-

30 responding to the shape of the elongated member 3 il-
lustrated in fig. 2b, is shown. The inventors have
realised that for the specific purpose of shaping the

elongated member 3 of a hearing aid, a tool 20 manu-



a polyam de type plastic, differing, however, from

that of which the sound tube 4 is made. Fromthe
w@enanaliby strai ght and two-di mensi onal condi t PORDER@A000430

in fig. 2a, the deformable el ongated object 3 has to

be given a three-dinensional shape, e.g. as shown in

fig. 2b. The shape of the el ongated nenber 3 shown in

fig. 2b is suitable for the right ear, as illustrated

infig. 1. Since, however, thg elongated nmenber is

symmetrical in the initial condi tion shown in fig. 2a

it nightuddist ias yeldadiave Pseatﬁgﬁgd,;sl%ééésahla%ftsuffi-
ear. Moreover, the shape |Flus.trate in fig. 1 and 2b

i s ShiISParsexampte, arfAeduEabhal t¥hap¥fodiid Wepermpih pro-
the dndiyidyabr-4s€8s 18 gher sh%halésovéﬁ?féélﬂhégé}eaphy or
el ongat'ed rmenber to Iie as close as possible to the .
headadfeqtherqisbpseand igitsagpear wsir®on &5 as0sisi bhaterial.
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of gsHeEpilngthée telodngad edcoenBing3 taf thdeanvegtapd, ey be
t ool 20 ufactured.in a rapi.d pr.ototyping proce _
hasqéﬁ%ﬁggﬁ%ﬁﬁé%tFéﬁﬁgh éﬁﬂ aﬁra&QW?%%%@vg rFF“%ﬁg pre
napiftbprand tiod ypsagspeveessthesgpaphysvebaase it has a high

stergeolithography or selective |aser sinterin usi n .
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usi R d a@]'IBdopfb@at mé?'gi ngyfpﬁga]g?sﬂaumaﬁratlé,(rjomlibﬁsalay be
ment i oned, above, a nunber o ifferent rap
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|1t5 icsdulraoml/)eeveés,eé:'ur rently preferred
Using the rapid prototyping processes mentioned
above allows a tool 20 to be manufactured specifi-
cally to shape the elongated member 3 to a fit match-
ing exactly the specific dimensions and shapes of an
20 individual’s ear 2. Thus, the elongated members 3 may
be shaped in such a way that their appearance is as
discrete as possible when placed in the user’s ear 2.
For this the necessary data regarding the
user’s ear 1is recorded. This may be done directly by
25 laser scanning of the user’s ear 2, or it may be done
indirectly based on a cast of the user’s ear 2, which
is then scanned.
This laser scanning may be performed directly
at- the audiologist’s or it may be done remotely in a
30 production facility. If done at the audiologist’s,
the resulting data about the user’s ear 2 may be
transmitted to a remote production facility where the

tool 20 is produced by means of said rapid prototyp-



to use stereolithography because it has a high degree

of precision, but selective |aser sintering could also
wheooasedeo Typi cal materials, which may be usedPd¢DDK2005/000430

stereolithography in this context, are acryl and

epoxy. For selective |laser sintering, a polyam de

coul d be used. Using the rapid prototypi ng processes

nmenti oned above allows a tool 20 to be manufactured

specifi cally to shape the el gngated nenber 3 to a fit

mat ch i ng exactly the specific dinensions and shapes

Of q%%l'ﬂi}d/déjéém $a&8d &n- sdh¥Saathe ehengaiad JEMeF sgev-

€ shaped in such a way that their appearance is
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ear I's recorded. This nay be done directl aser
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aud|g1 e resultlng da he user
earpkddnpdnenrﬁﬂumﬁiﬂxm to a renote production

facility ere the tool 20 is_praoduced,by .neans. qof
said rapi Eﬁ%ﬁ%ﬁ%ﬁ %% 8 ogg rB asedsgﬁ'sal ?ﬁ;%he elon-
Ihegan@dZﬁembErsey eaabscmmaﬁethEheokﬂaﬁgaﬁ@@nmbmber 3

shlp 9 audi ol ogi st in_order. to
Rl ePahtiatty gl #7% or PeRbSs e spled in
hi s gregtesdo é%ﬁ@iﬂath¥65¥81kbd a@&b@b@@ﬁﬁiﬂ@@/éﬂéﬁﬁ and

anmmerofs el on Mednmmas 3. from
suppiiey | r%‘f%@ ga@@hs § {wem vidh ‘t’liHJeCIPOB‘F‘YZGhen be re-

proQﬁ%%ﬂ|Iht$ﬁﬂéﬁn@éeobtaln the desired shape, the elon-

15 gated member 3 will normally be heated in an oven to
a temperature between 90°C and 120°C for a period of
e.g. 4 minutes or less, depending on the oven type
used, and then be cooled down again to normal room
temperature or lees before removal from the shaping

20 tool 20. If this process is performed by the audiolo-
gist, it may conveniently be performed by means of
heating in boiling water and subsequent cooling in
cold tap water. In this case, the heating period
would be shorter, e.g. less than 30 seconds.

25 These temperature values and times would also
apply if a shaping tool in the form of a deformable
wire is used. The wire being inserted into the lumen
of the elongated member. The wire and elongated mem-
ber then being suitably deformed, heated, cooled, be-

30 fore extraction of the deformable wire again.

The details of an exemplary tool 20 for shaping

a deformable elongated object according to the inven-



production facility. Irrespective of where said

shapi ng of the el ongated nenber 3 takes place, the
web@ngetied nmenber 3 woul d be placed in the tooPCRDK2005/000430

heat ed and cooled in order to obtain the desired,

predeterm ned shape, and then removed fromthe too

20, which may then be re used. In order to obtain the

desi red shape, the elongated nenber 3 will normally be

heated in an oven to a tenperatqre between 90 0C and

120 OC for a period of e.g. 4 mnutes or |ess,
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dot 5OPS Sof 22 83288{151?’; ?%% 5r B ng n%'a‘?_ ' tﬁe_ sound
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wi L ai a on figs. .3a .10 3f, shown

Che taor 38 FHa dTT erant aRares TRIE Gk Waef Phe Lube
fi gbas3heedb irerard 3fn tie ¢tpbindoipsl sksle BifSthe cy-
hol ¢ nerally cylindrjca

hoIegg%rgggg?é%%?éﬁﬁﬁf%Eghggwgﬁﬁg BFetfie %l BAYatley pulled

menbeto3 themayilsindyitldad gesley along the axis thereof, un-

15 til it abuts a shoulder 23 forming the transition to
a narrower cylindrical part 24 having a diameter cor-
responding essentially to the external diameter of
the sound tube 4. The shoulder 23 thus secures the
position of the elongated member 3 in a direction

20 along the longitudinal axis thereof. As can best be
seen from fig. 3e, a recess 25 is formed in the side
wall of the cylindrical hole 21. When the earplug at-
tachment means 9 is pulled into the cylindrical hole
21, the recess 25 will receive the part in which the

25 eyelet 11 is provided and secure the earplug attach-
ment means 9 against rotation.

Thus secured, the elongated member may be
twisted by an angle and placed in the positioning
means. The actual angle will depend on the actual

30 user’s mneed, but would typically be approximately
90°. The positioning means comprise a first protru-
sion 26 having an undercut 27 and a second protrusion

28 having an undercut 29. The elongated member 3 is



ally cylindrical earplug attachnment neans 9 . The cy

lindrical hole 21 has a longitudinal slit defined by
weodgesoda) all om ng the narrow part, i.e. the BOUDE2005/000430

tube 4 , of the elongated nenber 3 to be inserted

sideways into the cylindrical hole 21. Wen the tube

has been inserted in the cylindrical hole 21, the cy

lindrical earplug attachnent neans 9 may be pulled

into the cylindrical hole along the axis thereof,

until it abuts a shoulder 23 formng the transition to
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15 to engage the through passage 14 in the hearing aid
attachment means 13. The engagement between the pro-
trusion 32 and the passage 14 helps securing the
hearing aid attachment means 13 laterally and longi-
tudinally in the shallow recess 31.

20 The tool 20 furthermore comprises a third hold-
ing means for holding the strip 8. The third holding
means comprises a curved groove 33. When the earplug
attachment means 9 is placed in the cylindrical hole
21 with the protrusion comprising the eyelet 11 in

25 place in the recess 25, the strip 8 will extend in a
direction tangential to the groove 33. The strip may
now be placed in the groove 33 so as to be tensioned
against the outer wall thereof and protruding from
the opening 34. It is held in place in the groove 34

30 by means of a protrusion 35, wunder which it 1is
slipped when placed in the groove 34.

The strip 8 will thus also gain a predetermined

shape when exposed to the heating and cocling treat-



The positioning means may further conprise a groove 30

in the transition between the narrower cylindrica
wany/o®meand t he undercut 27 under the first pPOI/DK2005/000430

sion 26. Following this, the hearing aid attachnent

means 13 is placed in a second hol ding neans. The

second hol di ng nmeans conprises a shall ow recess 31

corresponding to the shape of either side of the

hearing aid attachment neans 13;. Mreover the shallow

recess 31 has a raised part or protrusion 32, adapted

t0 ergageot henkhrignghassagenld brebBechfankeny Habe will

attachnment nmeans 13. The engagenent between the pro

t r usitSh P anke t keepasaige Aomerpichedirengiome the strip

heard ngs atd 3d achiE M uiB@N$nl3natsfaldy and Londrger to
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withstand the temperatures used in the shaping proc-

ess may be suitable.



8 is to be introduced in the eyelet 11, in order to
forman appropriate |oop, as seen in fig. 1 . It

W@ boaleibe noted that the above description of PETBK2005/000430
i nvention has been given as exanples. The skilled
person wi |l understand that nunerous possible
variations exist wwthin the scope of the clains. Thus,
the skilled person will know that e.g. the tenperature
ranges nentioned will depend the actual materials
fromwhich the el ongated nenber” 3 is nade and the tine

accepted for the paferi al \t 6 set-in fhe F@§gred shape.
Also, the materials selected for the tool 20 are

preferred hat & i@l ofiby. shHarigid | #edepeonsetred | dekeomwble

t hat i al : . Fapi ot n 0 _
PR EE, B USRS B ATP LA LBl 1gPE 05
t enp‘@kﬁnuﬁm i Jtamlctrratmtrrgtsmmg er@soclm?'s be

sui t abl e. : . ol, for .
s%aping anzélg%gg%%g g%%gﬁﬁ%ﬁ#% Eénb%fé%@r]d hggsfﬁén' the
ai d,taghlerisi madwe dfvd plsstEinu reostniaeld. usi ng a rapid

pr ot ot ypi process. 2. . Atool,according to_claiml ,
wher ei n tﬂg't%oﬁaéélﬁﬁﬁ?%ﬁl%gpF%sFH¥ erPhl C1gims T or
t 0ol2 ,acdorrking ttloe anypbdepobtotgpimglpabc2ss WhkereLigtereo-

the]E%H&%HE&S%P&%%#Q%%grocess is a stereolithography

pr oCess. ording to any one of the
poecedi ng £] ak mepobhatebrdihg tooknys ofdeOftite preceding

T oSSt O IS8T P COpLeing delil s e
whereigtddhefi-api deipe OtctyBd NGRIAGESHd Sadr§el ecth¥y and
gl S LU AR

5. A tool according claim 1, wherein the rapid

15 prototyping process is a selective laser sgintering
process.

6. A tool according to any one of the preceding
claims, wherein the tool is manufactured on the basis
of recorded data concerning an individual's ear.

20 7. A tool according to any one of the preceding
claims, wherein the tool is adapted to shape an elon-
gated object having a predetermined length.

8. A tool according to any one of the preceding
claims, wherein the tool is adapted to shape an elon-

25 gated object having a length selected among a number
of predetermined lengths, said number being larger
than one and preferably smaller than four.

9. A tool for shaping an elongated deformable
member for a hearing aid, said tool comprising a

30 first holding means for a first end of the elongated
member, a second holding means for holding a second
end of the elongated member wherein the tool com-

prises positioning means for positioning and holding



process . 6 . Atool according to any one of the
precedi ng clains, wherein the tool is manufactured on
wao b@7hbese of recorded data concerning an i ndi RCHDERO0S/000430

ear. 7 . Atool according to any one of the preceding
clainms, wherein the tool is adapted to shape an el on
gated object having a predetermned length. 8 . A too
according to any one of the preceding clains, wherein

the tool is adapted to shape aj} el ongated obj ect

having a length selected anmong a nunber of

preq e,raggﬂrea gé’?és S dg ﬁsaabeélct}%agea aﬁl@%etrh%tween

one a snal l er than four . too

shasiarigt a‘iﬂl@stx)r@ai egndefaiduBreonenisad fior aa :ﬁhiémci r@eswed

ai d,g ? M tool conprising a first holding means for a

flrst nd of the el ongated nenber, a second hol di ng

means for hol dAng:cw]se@wdrémdgoﬂ:ot hel almngat ethememirersaid
in.the { comprises posi ni.n ans, for

E§3| IOﬂIEb é%&“ﬁdT%angln?e %E F%teesgrtg%of%fc%¥lng said

el orfgateed evedrbef ketideer]l qagatdd ris¢miead apdisaitd motion in

second,.end .in a fixed.desjred shape 10.. A tqaql .
Seodr AT o BT T GE0S whBT oF RCSaP A SPer SLohis) difigy tomaitu-
meani rednestise o fredrs dlongeoad ingnisar d first end of

id el nmb Al t di t
Cowar ds t hoL ScRoRBoInA ARy Eha ¢ GRLTLD 8 A i Sprreie

tlbe liengatast Nedbeing lheast @@hlp@@%@édltﬂé@ntso fdaigeuring
or 10, wherein said first holdlng neansn&egprlses
mearsg ifort Tetturey <hi garlr stosrat &ﬁ@%ﬁﬁF rota-

memieloragabist rehd tisiyabeutndhe d:angi budi pRE aXiSngated

of the _el ongated nenber
member.

12. A tool according to any one of claims 9 to

15 11, wherein said second holding means comprises means
for securing said second end of said elongated member
against motion in a direction towards the first end
along the longitudinal axis of the elongated member.

13. A tool according to any one of claims 9 to

20 12, further comprising a third holding means for
holding an auxiliary part of said elongated member in
a predetermined position.

14. A tool according to claim 13, wherein the
third holding means comprises a curved groove.

25 15. A tool according to claim 14, further com-
prising means for securing said auxiliary part in
said groove.

16. A tool according to claim 15, wherein said
means for securing said auxiliary part comprises a
30 protrusion projecting laterally into said groove from

a side wall thereof.



12 . A tool according to any one of clains 9 to 11,

wherein said second hol di ng neans conpri ses neans for
wa@ewandne sai d second end of said el ongated mePtIBEDK2005/000430

agai nst notion in a direction towards the first end

al ong the longitudinal axis of the elongated nenber.

13 . A tool according to any one of clains 9 to 12,

further conprising a third hol ding neans for hol di ng

an auxiliary part of said elo ted nenber in a

predeterm ned position. 14. A'tool according to claim

13, wherei g7t hg R d poldbidig, Sa.?"@ﬂbsgﬁ Q}]l%&rr&’se% to
groove. 15 . A tool accordingto claim 14, further com
pri sithg Wit opasdcopPhfioningamearisaropraritsds atai deast

gr oQues o dfrfife! according to claim15, wherein
said neans for securing said auxiliary part conprises

a protrusi b phojtestli rapdendire | yoi pleimaild ,grdoeeein said
f 0 e wall _t 7 A tool accordi.ng _to _an

or‘? e IBGE% %Lgslelréé? Qi? oﬂﬁégg&ﬁéf eiln saasio dé%oﬁfg??%ﬁlfanga r?eraoﬁge for
conpracssisviatg |smaisi elmgatotd usdndrer 18. A t ool

accordi ng claim 17, wherein.said protrusign is :
under cut , %%'ag%ng€r3¥Faépﬁoﬁ?§%ng8qu5§§ig?ﬁg%ﬁﬁgfng a
el ongeicathatdnber eld8ga s hotheterpr abli ng a He@lidOr aid,
sha%; a def.or mabl | on d nenber for_a hear.

21 AVHSaT e RECRO0 CORINE WALt orS O (Mg tool

toolbybynemendfa aramipl by osasass. 20,

Vet hod acopf ol 18y Rar AL I MeL oL Sel T Al in saa
rapid prototyping process 1s a stereolithography
process.

~ 21. Method according to any one of claimsg 19 or

15 20, wherein the tool is made of a plastic material
selected from the group comprising acryl, epoxy and
polyamide.

22. Method according to claim 19, wherein said
rapid prototyping process is a selective laser sin-

20 tering process. y

23. Method according to any one of claims 20 to
22, wherein said rapid prototyping process involves
the use of pre-recorded data about an individual’s
ear.

25 24. Method according to claim 23, wherein the
pre-recorded data about the individual’s ear are ob-
tained by laser scanning of the ear.

25. Method according to claim 24, wherein the
data obtained by the laser scanning is transmitted

30 online to a manufacturing facility remote from the

location where the scanning takes place.



21. Method according to any one of clains 19 or 20,
wherein the tool is nade of a plastic nmateri al

W@ 2d0e00me0 f rom t he group conprising acryl, epoRgI/BRRA005/000430
pol yam de . 22. Method according to claim19, wherein
said rapid prototyping process is a selective |aser
sintering process. 23. Method according to any one of
claims 20 to 22, wherein said rapid prototyping
process involves the use of prgsrecorded data about an
i ndividual's ear. 24. Method according to claim 23,
wherei n t hegs PrerdieeRy desk dahapaheuts t he rbhdbkiduali Sngated
ear are ob tained by |aser scanning of the ear. 25.
Vet FSERRC of F ng heagliammazal, wieidi retheddatamprising the
obt ained; byr the | aser scanning is transmitted online
to a manufacturing facility renote fromthe | ocation
wher e t he BEa@HRGg thek dsl gitacende ofivetived eflongsiiasi member

asd%%maﬂgﬂle‘?ieeéé%_fﬁ&‘ eqp]dgssnl‘q:% rfor a hearing aid, said

met hod conpri si ng ?-Le teps (ﬁrr’pl acing the first end

of the el dpeaietonbndersarda predotedmined postsi o said
posi ki onj e IS rredi_at e rts of . said el ongated
menter %a%%dsp%egrgegr %ﬂr:%d p%gesq#?eorﬁ? S HW TR second

end of theokhoimat edenerbend reral psedeher winedated member

posi.tian, _heating .said el angated nenber, and cooling
sai d elaoﬁ)d:aet%&enxgn neerdf]I BPpL od according to claim

26, furtheteztohngrisidgeldheyst@psne@iber, and
cooling said elongated member.
27. Method according to claim 26, further com-
prising the steps of
providing a tool having a first holding means
15 for a first end of the elongated member, a second
holding means for holding a second end of the elon-
gated member, and means for positioning and holding
intermediate parts of said elongated member between
said first end and said second end in a fixed desired
20 shape, A
placing the first end of the elongated member
in the first holding means,
placing the intermediate parts of said elon-
gated member in said positioning means for holding
25 the intermediate parts of said elongated member,
placing the second end of the tube in the sec-
ond holding means,
heating said elongated member,
cooling said elongated member, and
30 removing saild elongated member from the tool.
28. Method according to claim 27, wherein said
elongated member is twisted by an angle after said

first end thereof has been placed in said first hold-



providing a tool having a first holding neans for a
first end of the el ongated nenber, a second hol di ng
wore@n®ofier hol ding a second end of the el on gap@€OdDK2005/000430

menber, and neans for positioning and hol di ng
internedi ate parts of said el ongated nenber between

said first end and said second end in a fixed desired
shape, placing the first end of the el ongated nenber

in the first holding nmeans, plaging the internediate
parts of said elon gated nenber in said positioning

means\d ohe &9l db0g g ort eyiRlli ¢ €ofd@r Esdohagdikken placed
el ongat ed, menber, placing the second end of the tube
in e B d GIRFMH dinfiRsieean®at i ng sai d el ongat ed

menber, copbi ngesabd 8&@89@&%@ %%”Q%& dﬁgjdﬁ”ﬁm%iﬁh 27 or
sai d elongated menmber fromthé tool 28. Met

acc&&i nyheseénaisaizy, PQﬁéFé@ﬂl§§|Gﬁ@mﬁhg@@ﬁﬁrh%ﬁ%eﬁl pro-
|3 twhaled, by an anghe abtar §ﬁtgrfn55§5t%”d %9@&60{>f said

has been placed in said first hol ding means’ but be
salGﬂS§Eﬁﬁdﬂkn@em§§rb€@ﬁ3ppd@@@dlntb@ralSedundWW@p@ﬂﬁg‘ at

geaW%as 2 é%§i¥¥1 C%%E@.nglgﬁ Qegdonﬁe8£e§|aéggu§5 said

, el n sal p05|t|on|ng nmeans conpri ses
pr olomedimkeiand that said internediate parts of sald

el ongat ed y@nbﬁétﬁég QFQS?& égeEgn%e?yaroun SEH%FmS 26 to

| east partially sal onga
pﬂoﬂﬁbsrﬁmrtﬂﬁr mepuﬂsangommaupuapauﬁ pﬁecmhgcbmrnmx1l—

26, \0.39, oL DS SELBLALLOB SESRL PLaGHID P hosing
hol diergrs in said tool.

31. Method according to any one of claims 26 to
30, wherein the elongated member is heated to a tem-

15 perature of between approximately 90°C and 120°C.

32. Method according to claim 31, wherein the
elongated member is heated in boiling water at atmos-
rheric pressure.

33. A method according to any one of claims 26

20 to 32, wherein the elongated object has a predeter-
mined length.

34. A tool according to any one of claims 26 to
33, wherein the elongated object has a length se-
lected among a number of predetermined lengths, said

25 number being larger than one and preferably smaller
than four.

35. Method according to any one of claims 19 to
34, wherein said deformable elongated member com-
prises a tube.

30 36. A deformable elongated member shaped by a
method according to any one of claims 19 to 35 and

comprising at least one electrical conductor.



means in said tool . 31. Method according to any one
of clains 26 to 30, wherein the elongated nenber is
wheavmeis® a tenperature of between approxi mat BCTH/DER0S000430

and 120 C . 32. Method according to claim 31, wherein

t he el ongated nenber is heated in boiling water at

at nos pheric pressure. 33. A nethod according to any

one of clainms 26 to 32, wherein the el ongated object

has a predeter mined length. 34, A tool according to

any one of clainms 26 to 33, wherein the el ongated

obj ect has;q, | engt =geckest el tHIRNGE AR X any one of
predeterm ned | engths, said nunber being |arger than

one Erfi iyt ek 2riad| ¥5shar| shet Rapufaetura3sf petteell accord-
accongi NG, to AL ONer ol1 L8l 'S 19 1€, 34, wherein said

def or mabl e el'ongat ed nenber com prises a tube. 36 . A

def or mabl e3 @} oAf&t abarediber Slempechdgording hbd any one of
agec j.ng, t ne of _cl ai 9 .and.conpri si
N R R A R i T S
met ddviaoce @ity 3®. any one of clains 19 to 25 for the
manuf acture of a tool accord ing to any one of clains

9 to 18 . 38. The use of a tool according to any one

of clains 1 to 8 in a nmethod according to any one of
clainms 26 to 36.



