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WO 2007/006302 PCT/DK2006/000361 A HEARING AID AND AN EAR
PIECE FOR A HEARING AID The present invention relates generally to

%g%&%ﬁ]gnd to earplugs fpr a hearing aid. The inventionP 9}%?{2006/060361
particularly, relates to means integrategl in an earplug for connecting a

behind-the-ear hearing aid housing with the earplug. 5 Behind-the-ear
(BTE) hearing aids may be used for different kinds of hearing loss. The

choiEaaiNarping stependsak thetype-okheasingdass Asshe gain of the

sound that can be achieved without generating feed back depends on the

distapreechietwertivnt e aicgepiratie amd dies aidp uhdraNaHpIos &5 Walas e
Rt pY ' if] ound leaking out from the. ear canal and
b SRR e B
IERES HREmBnerEhe6es frepsipg aiddesuisinmoritio e arpibe. hearing aid

sing, and t nd is conveyed from the output transducer through a
ghg’ilﬁl’h%ﬁ?t ée?ﬁ[@%ﬁ?fﬁm%@ﬂssw hexrrddosdifsranblidoriheadaedoss.

ﬁé‘anmglmd)fmﬁlmgddfmjhma}trlhlﬂaa coppigdeyyiily angatniRcaihal lj?_ag sound
rplug. The earpie ay comprise one or 15 more
e R o BB o -y
dhscniserriiees and shaputnvatretsdiser acociingmnibaps forttanokatiphiiae

QSHRIERAMNIE A RGANAOLAI NSNS, A WIS I HRRNS %@%ﬂfﬁ‘éﬁ&ty@r
téaéﬂﬁsducer etc. Depending on the hearing deficiency and on user

ereossaimeremednsees arrasii s AanisaasBsidappsitensdipiigs
vy pRousing) @se thenint iy don R 2O URIOMARG M NRahilugh

s ﬁ{bglﬂﬁggn%%ﬂ%?s signify that the earplugs may or may not have a
vent allowing soun bypass the earplug from the ambient environment

IRtppenl ,ﬁdﬁﬂg osite way. An apen
earplug %ﬁ%gﬁgﬁiﬁe r sc%u%%géﬁ}é%ﬁ{/%ﬂ\}v%%ﬂgm%ﬁ Ié}.ad'. e gﬁ%ﬁﬂl
I ELR caRigeTdhatés sernasipd witranpaaiiag The afrricca pabikigniprisa e or
thert eRLRACYsEBNESa 26nAR RPARBRIP BRI TELRY S dDE S MREL B WS ound

nggsa%r(; u(%ﬁr%erate be the users own v%ice, ther?by defeating a potential
ChUsE LT BRIIVARRECD 4 HRERIPRE PR ARICLABPEH sl sarmiere adtisthe
feedizaik toukiegriorhplfoneoans it ther efosamaisaied égr users

Depending on the hearing deficiency and on user preferences, different types of
carplugs are used. Basically, the earplugs may be open or closed, and they may be
customized or instant fit. Open or closed earplugs signify that the earplugs may or
may not have a vent allowing sound to bypass the earplug from the ambient
environment into the inner part of the ear canal, and the opposite way. An open
earplug allows the user to hear sound directly, which may e.g. be helpful in cases
where the user has a fair remaining hearing capability in part of the frequency range.
An open earplug also relieves the sound level pressure generated by the users own
voice, thereby defeating a potential cause of annoyance. On the other hand, an open
earplug increases the feed back to the microphone and is therefore not suited for users

with a profound hearing deficit, who require a high gain.

Customized earplugs are more costly than standardized earplugs as they require taking

impressions of the users ear canal. Customized earplugs may have a more secure



with a profound hearing deficit, who require a high gain. Customized
earplugs are more costly than standardized earplugs as they require
taking 30 impressions of the users ear canal. Customized earplugs may
have a more secure 2 seating in the ear and they offer a better seal with
the ear canal, useful for operating high gain. The transmission of sound
from the hearing aid receiver and into the ear canal depend on the type of

sea I%J;Rl’y%a Te'%%’ﬁnté“axgv'gﬁeﬂf%ﬁ‘é? gangrallmmust ks INeRCRWNHEn, high

particular type of earplug, a complication in the fitting proces. Another
gaigomplication is the adaptation of the sound tube to different types of

SR B TR RIS R e o e e e s
the hearing aietpiEgar bt@ éh@bﬁdmmﬁtﬁtma@/ g@mi@llé‘/arvaﬁemf mmms&@ﬁh the

parDEAENG, AIdWithaut.compligating dhedagistiesAceeEdinghiniR fiFsh#3Re6kn is
of the present inventjon this, tléﬁere is prOV| ed a BTE hearing aid

the adani g?ﬂé’fat ﬁ’éﬁ?\%t%ﬁ@a‘? e8NS LF@f(B’r'Hféarplug the custom
Exam t%%'(ﬂ%eﬂg %\1 00?d@?0?%1c%%rois§&ﬂg Véq%akgﬁﬂ{wgﬂlqixampie

e ear piece ng a connector for connec Ing with the custom
emé%#mlstﬁéacfomgef&aah&qﬁ@ré%i@eéﬁﬁévhﬁ’@ﬁﬁgeaﬁs Foreamdp iRy iments

ma§egemetirand nepmsiarrdafiningethl utval totapinnalnorieniationsslt is
an advantage to provide a connector in the earplug since this reduces the

Acenmdibgtof Gomppnents tiretheseetiingraidy this Hise provididgdan BBEibearing
2idBONRHRG LG CAPISE . iR e RAPIG o NG ARIGRE M'%%%g being

connector for coopération with a socket of the custom earplug
adagseth&etB sy He BRACABATWIRT Y 1S8tMBERIBIE GHE PSm %Ut‘fﬁ‘]t piece having
cortf@nsddcetolmanathedthrikodisnenteefithe itdventiordthe sohiectorpiece having

meERMRLISEs {fgeg 41%3% Wide, seg %ﬁe%gt the qariece And e ARG onal

are mounte osition. T e guide may be formed as a slit and it
Or‘ﬁﬁ‘&gﬁlﬁ% posmoned |n the conduit. The earplug may further comprise a

Sto ositionin connector in thhe ear Iu Ina t;i)]referred
It [ 8 Y nage o p v1 e a connector 1n the ear since this reduces the number of
components in the hearing aid, thus also providing an easier mounting of the earpiece
with the earplug. The earpiece comprises a connector for cooperation with a socket of the

custom earplug. The connector may be attached with a sound tube or e.g. an output

transducer.

In another embodiment of the invention the connector comprises a guide. The guide
secures that the earpiece and the earplug are mounted in the right position. The guide may
be formed as a slit and it may be positioned in the conduit. The earpiug may further
comprise a stop for positioning the connector in the earplug. In a preferred embodiment
the stop is a shoulder preventing the connector from being pressed too far into the
earplug. Further more the connector may comprise at Jeast one locking means that
prevents the connector from being pulled out of the engagement. In a preferred
embodiment the custom earpiug has two locking means since this provides a more secure

connection.
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the stop is a shoulder preventing the connector from being pressed too far
into the earplug. Further more the connector may comprise at least one

Q%@HWJ},%QQS that prevents the connector from being pu”e%ﬁﬁff&%?moosu
g hastwo

engagement. In a preferred embodirgent the custom earplu
locking means since this provides a more secure connection. WO

7 1¢2006/000361 3 Itis a furth tage if the |
e O e RS S irathareps = i

cBlomsdesiths mmé@tb@qﬁrmaﬁ@@@pmmmmsmu*m;poSSjgmafele to
ehangeHearrasslicoR] s Rar wbqwxaggiﬁgwg%&éﬁ%%8&%@9&%&@&.

connector. The locking means aré adapted to a part of the connector so

tha¢ thekagnnentoneandye-8 nagarhbf PRUHANRININE LANEFINLNMRER, be
RIESSH i”é% lac ina{gld SO thatalahr er force. is needed for pulling the

connector ou Orthe Mterrace- i HHAEF S Bba RIS BErR hdltsathe
dosroih teafsilifpheudling ey mmrdtarsownfitherhittiigcepening, wherein the
sound emitting opening is retracted from the edge. The positioning of the

dBadyrErhmRbrapRTHY ihaderrasionibesvstastcsmiunbaarptdge Thbaldund
distangeopeiingentieis doesant Gigi 8N SIITRIARERINE MAY De1D oMl

ZO%Ert?dnThis (zlilstancedis selected to obtain acoustic properties similarto
0se of & g{an%saor%f‘egfﬁﬁﬁl.g APgRRsBH e dn arputic sabihrealveg. ghe

diptaote batwdin 1 odgeannylicdsauidatictifor grategsing by &teresm. This
ithagran hich is useful for prgtotyping. It i

g{:lg\a/antag Egli%qﬁﬂgﬁﬁ%gﬁ H%?(ﬁ?rﬁ%%ssflgﬁﬁgr %sgagr?{n rﬁ?sgﬁﬂiaerqﬁ%rpiu@'

allewsifer Aol vathihen R AR O, SABRLGSID. YRLANOMRRY is suitab]

mbodiment of the invention the shell has a first'opening allowing sounds
TR RS S0E S A0 e LR AREEEH0A (B b sl oo has
arasetypn: ojp énideeathpedng o013 dsHi® BhdeHednea) AARSSINY D $h e this

shell< Ehe n ening may be formed by an edge on the custom part
and tﬁe sﬁZ%p%%o t%ngp?ﬁgpsec%lﬁf E‘Oe%?g&r%?'lg and first opening will be

topeesiedarenbeahel %&%ﬂ&&nﬁ&y&?haféﬁﬁ&é}yog%ovid‘2;90%%%
called gpen earplug. It is an advantage to use an earplug wi

sounds from the surroundings passing into the shell. Preferably the shell also has a
second opening allowing sounds from the ear canal passing into the shell, The second
opening may be formed by an edge on the custom part and the shell so that the second
opening and first opening will be connected via the shell thus constituting a vent
thereby providing a so called open earplug. It is an advantage to use an earplug with
such a vent, as it is very comfortable for the hearing aid user, especially in cases
where the hearing aid user has a mild to moderate hearing loss. Alternatively the
second opening has a diameter between 0.5 mm and 4.0 mm thereby providing a
closed earplug that is particularly useful if higher gain is wanted for the lower
frequencies. In another embodiment the shell further comprises a tapered part being

connected with the custom part. This is an advantage as it provides a more smooth

insertion of the earplug into the ear canal of the hearing aid user,

The custom earplug may comprise a conduit. It is advantageous to use a conduit as it

provides a better fixation between the connector and the earplug. In a preferred



such a vent, as it is very comfortable for the hearing aid user, especially in
cases where the hearing aid user has a mild to moderate hearing loss.
Alternatively the second opening has a diameter between 0.5 mm and 4.0
mm thereby providing a 25 closed earplug that is particularly useful if
higher gain is wanted for the lower frequencies. In another embodiment

Et)h .sheltlturther.con}grigesata 1ee(’ed %rt cPtei g connected with the
CMREBHY p HEFRISR AR eaGQ%gsesa%. pl}ov des a more smooth insertion

In Qe SARMLING, G633l o e NSRMIAG AUddHFEls Thg GHIRMsesut for
i 4 &

earp may comp(lse a COU uit. It 1s a vantageous to use a condauit Z?lS _It
conpecprovidil dibenesiofixation etveerethebovhrettomanddhsd earplud.hin & an

adv%‘?z{%r%é ﬁ%*?&girﬁﬁ%IB%&%B?&&%THQ%%&QW&%@%&&%Qdé‘éﬁﬁnlél”mbe

_another preferred embodiment of the invention the conduit is particularly
withgeneutsr danpBeersbn BiBasHIs Vamsy Hatrserraborti s’ M akdbe

coreb@Myifhiseis AR ug@dvantage since it allows an earpiece comprising a
small sound tube, e.g. a sound tube with an outer diameter of about 1.4

In MR@ndaapetnREriameltionf abau Viad r pIABEC i ing aid,
@ittaape leiameteicaf dbauls bl tnkar ¢ tedivithhihe
i earpI%f%. In a second as ec% of the invention, there is provide an.ear
" SRS S BRE RS AT O SEPLiEcs pari%ﬂ%% SBRAL B fponector
anccornechrgawitlya custom &arplag, fihengengegtoreana dhe@aspiecddiaviggthe
an§][‘or spa fi%ti{] engagement and means for defining the mutual
muu%{oa:naoe dit . . . .
rotational orientation. The example embodiments will now be described in

Th@&(&ﬂﬁé@%&&ﬁi%&“&ﬂzv\‘i% %%V%?Jr%})@qgi%@%@ﬁﬁ ti.'ﬂecon'%nth_ilpg with

accompanying drawings, in which: Fig. 1 is a perspective view o
sevRER SR eHa Rl andoheopeniaspiong: ArL ek i paspective view of a BTE
.. hearing aid with a custom open earplug; Fig. 3 shows an earpiece; Fig. 4
Figshdina %@BfﬁBﬁ%H%‘é{rﬁf&g?%g‘?@%%\%é WG LB ot open

Fig. grgllaj%;erggi)gét?vg Qf?ev&s(ﬂ M i}?garen?é% CSith a custom open earplug;
Fig. 3 shows an earpiece;

Fig. 4 shows a soft open earplug;

Fig. 5 shows a cross section of a soft open earpiug;

Fig. 6 shows a modified earpiece;

Fig. 7a shows a custom open earplug;

Fig. 7b shows a custom open earplug;

Fig. 7c¢ shows the cross section A-A of the custom open earplug shown in Fig. 7b;
Fig. 7d shows the cross section B-B of the custom open earplug in Fig. 7¢;

Fig. 8 shows a cross section of a custom closed earplug; and

Fig. 9 shows a graph of the sound pressure level, SPL, for various types of earplugs.
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Fig. 7a shows a custom open earplug; Fig. 7b shows a custom open
earplug Fig. 7c shows the cross section A-A of the custom open earplug

2/ ég 7b; Fig. 7d shows the cross section B-B of the custom o
BLDRI000N600361
earplug in Fig. 7c; Fig. 8 shows a crogs section of a custom close

earplug and Fig. 9 shows a graph of the sound pressure level, SPL. for
I’IOUS typ §s of ea g WO 2007/006302 PCT/DK2006/000361 5
FERCE S SRR bgF]IgWi“%ﬁf‘&‘i"éﬁ&ﬁ%ﬂé‘%’%h@%ﬂ%l%ﬁﬁ?ﬁ%ﬂ?@“

aemﬁagﬂénammmwemam%miega aoam]lgausmg:m@cfﬁammmng aid
e ics of the hearing aid ncludln ut and output tran ers,

gglr%il?lgro o85ing Means, %%gs%uﬁemf’lglfr a‘ﬁd‘e TS ng hga§g8%|ﬁ18§a

typsblpaaiBdlafyanisereidiof mnneteaﬂﬁew@rmelsw:édrﬁng 18l ssemdEigiebshiongs

ahearing aid 1 with a custom open earplug 2, an earpiece 3 and a

housing 4 comprising the electronics of the hearing aid 1. A custom closed

@mw%%s@a{bhﬁ;mﬁd& bytintemnalnnsdiicatnns pfﬁhsw&&@m&ﬁ%n
ar as will.be .de crlbed later in associatipn with Fig. 8. 10, Fig
T D e I AR L At bl ey

apebe 8:1ide bynmtentih gntiificetime tftteesdcttne ganptagpia 2Eig vi)ldad a
CRLPLREIMEaNR %s&{a%%%ﬁﬁ{'%%tge sound tube 5 to the housing 4. The

sound tube is bent near one endto fit over the pinna of the user for

Sﬂ@p@ﬂiﬁﬁﬁ thdz%ﬂ@[ﬁc@@thﬂl@ﬂﬁﬁﬁm ilapdda sheeaneaNabafdbea peg
8 has a rst beadé% a second bead 7, a stub 10, a 15

o e o P S e e LA AP UREIEY

Harohik2ting tbranch tiers hytfmrmnnylg {oqhasoilhudtided imEl@aal ohdend

29R:5 AR S o AR R AGRURLIENARS RIS MRS tfget&%to

retention of the earplug. The peg Rer comprises a s em
Hheaatiyad heg®is hapeesihedlefitsidoed!parmiccondbrahér alipim®, a

ife Fsther defails PRHIADR leapang ARRUNVGRIRIEEES AWihinch 12,

Ifferent pegs are explained in International patent aﬁpllcatlon
W%  forming a loop as illustrated in Fig. 1. The loop is adapted for

resting against the tragus of the users ear for better retention of the earplug. The peg8
further comprises a stem 36 (Fig. 6). Preferably the peg 8 is made of a flexible
polyamid or another thermo plastic. Further details about the loop and about earpieces

with different pegs are explained in International patent application WO2006/026988.

Fig. 4 shows the open soft earplug 13 in an enlarged view. Fig. 5 shows a cross
section of the soft open earplug 13 from Fig. 4. The soft open earplug comprises a
generally mushroom shaped structure with a soft rim or skirt 39 and a number of
openings 24 allowing sound from the surroundings to pass into the ear. For interfacing
with the earpiece 3, the soft open earplug 13 comprises a central bore 14, which may
have locking means. As best seen in Fig. 5, this locking means may comprise two

narrowed portions, formed by annular ribs 15, 16.

The earpiece 3 and the soft open earplug 13 shown in Fig. 3 cooperate as plug and
socket and may be assembled by pressing the peg 8 into the central bore 14. On
inserting the peg 8 of the earpiece 3 into the central bore 14, the ribs 15, 16 will
engage the groove 17 (Fig. 3) and the stub 10 in the earpiece 3. In order to prevent the
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Fig. 4 shows the open soft earplug 13 in an enlarged view. Fig. 5 shows a
cross section of the soft open earplug 13 from Fig. 4. The soft open
omprises a generally mushroom shaped structure with a soft rim
m#{%@ﬁgﬂ% a number of openings; 24 allowing sound fro (] @PR2006/000361
surroundings to pass into the ear. For interfacing 25 with the earpiece 3,
the soft gpen earplug 13 comprises a central bore 14, which may have
BB B B IR PRs 8 T oSoking Fr el ey diicbind
twegroaarpovechpiditonsifg rekeh ivarnulanohad bsthh, ThreampirReandand
t I 3 shown in Fig..3 cooperate as plug and socket
e L R i R e
30rinsseriredivb ey 8 GioksecembpidistBtintietheideintpd h®renbét theptithed in
Tay ¥ewdll engage the groove 17 (Fig. 3) and the stub 10 in the earpiece
3. In order to prevent the WO 2007/006302 PCT/11K2006/000361 6 peg

fioesbitiagihgertedded faefitoihseantealioone doghtrantabbererdt or a
has, a third n r[ower %or i0 l18 forr?é%g?ﬁgho Ider 19 that acts as a sto
|

e U8 e, B R e ok Bite o 4 10 e
arriciad Beft bpenghnilty d8pare Assetaiide vdferntptogclitkaddie g § can
st t in 5 any further. The soft .
e b e R A SR
drdinappifissitematich Heompetaorpriressbrrspehesnsbingds is made
%fiays%re flexible, material than the peg 8 of the earpiece 3, so that the

S

8 SPSR PrEOSHEReepass B Xar B PO S SRS R RSPt RS R eparHd
stphgiiBurtimstedndrafaci8did tiftareyihgizasthié: aasddmadaition
flexj ial § er to fit various shapes of ear channels. Fig.

R R R SRS SRS hRe o phoe. The

pepereds apmey rdmiirs baahel b uting ofé Brant thy pegiyity awbtbite
iGemodification,SieRtIRRIER IR fdapHhe & rfarinterfaci

\%ﬁﬁ another type of,e.arpI{l{J}gI;g’Thee first step is é)&r%ﬂn%g?esﬁgt %?}gi{?gg%% 6&%9

A0ARS Srrshivommerdlisa HstitersrRatise i hascgrabivetion ofitbefigetjece

shameningitheraifiess: JNegisRIeR RhSHeR WNGsqaE- N d bead 7 as it

is, as it functions as a coupling between an earplug and the earpiece 3. The second

step is to cut off the retainer 11 so that it is completely removed and the surface is

smooth. The third step is to cut off the branch 12 so to leave a residue in the form of a

ridge or key 38 protruding approximately 2 mm.

In yet another embodiment of the earpiece (not shown) none of the retention beads 6,
7 are removed and the effective length of the ear piece is unaltered. It is an advantage
to use two retention beads since these provide for a better fixation of an earplug 2. It
is also an advantage of the earpiece 3 that the connector can be modified and thus

used for various types of interfaces with different requirements to acoustic properties.

Fig. 7a shows a side view of custom open earplug 2 comprising a shell 40 with a first
opening 23 out to the surroundings, a second opening 22 that points to the eardrum,
referring to the position as inserted in the ear of the user, and an extraction cord 30.

Like the open soft earplug 13 in Fig. 4, the open custom earplug is particularly useful

for mild to moderate hearing losses.
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adapted to achive specific acoustic properties of the combination of the
ear piece together with a specific type of earplug. It is important to leave

the SeFARGpead 7 as it is, as it functions as a coupling betWF@ﬂ;ﬁ&gmom
earplug and the earpiece 3. The secand step is to cut off the retainer | 1

so that it is completely removed and the surface is 20 smooth. The third
step_is to cut off the,branFch 12 so to leave a residue jn the form of a ridge

51y S8 BrotiTithy B SNt SRFhFARIVE Ca Rt &ih BRU e fit SOV
thetparpiicEr . (Mobghiolinendna afidie RBateptaivbiyathdudanepemeaygdg 2

and the.effective isnain.elithe tﬁ?ré%p %r% {J%é%n altered. It igan eaaqﬂ\a’x%né%g FhEP
lise two rétention beads sincg these provide for a better fixatiot of an

ensisigrpen eapliegAdofanrad et ekl op thiwisiapiessitiniegricdon tersbell
6an Asdadibiesapckiiysniises iR Qé&%ﬂmngy‘éxﬁﬁiﬂg ACEReMnected

different requirements to acoustic properties. Fig. 7a shows a side view of
SRS oS PGS Bh PRYIPRG U ancAER IR AT AHG o peRits 5981t
RohatIIgUAings (@ SR ANdtRanis the 2ahainpDInSdm tTetRattih. The

referring to the position as inserted in the ear of the_user, and an
e e SR RS A R B R e e g
cuSign®-earplug is particularly useful for mild to moderate hearing losses.
WO 2007/006302 PCT/DK2006/000361 7 Fig. 7b shows a front view of
Rt et fgRicand BSigrrredrtiteigerer s rsa Gropis et mghe
HaydhedinesAnoandR-ddespeciiveirdi ne sURiBNPRENtESAIIHE it is

TR R G S5 b 31Ok o R T e SBINLfierh

$otigeinseiegt fie danithetishethBus28, chnduitiZl. 2The s stzaperingp2Ra Ad,

RERRE I RREN'DE e AL iﬂ%ﬁ%ﬁf@éﬁt&%@% %tﬁa%g?ﬁﬂ RQ:%E%‘{J%%@& into
a rom the

vent that prevents occlusion an ows unaided'soun

shpremedingd Bhpaths shaddridtrnisiedelinesarpeiack snimngfamitiang g@agiion of

TihecsRRAW RS Sdaptes] to accommodate a plug, e.g. the peg 8 in the
earpiece 3 shown in Fig. 6. 10 In order to ensure that the earpiece 3 is

aHNepiediieth disustersarenea g iNaigting position, in this case the
shoulder 28, and the edge 29 is about 2mm. This position as well as the length cut off
from the peg are carefully selected to obtain the sarne acoustic characteristics for the
modified ear piece in combination with the open custom earplug 2 as is obtained with
the normal ear piece in combination with the soft open earplug 13 shown in Fig. 4 and
Fig. 5.

The conduit 20 further has a positioning part 35, a first funnel part 34 leading the bead
smoothly to a narrow part 27 and then further into a wider part 32 and then into a
second funnel part 31 adapted to the shape of the bead 7. The conduit 20, which is
about the same size as the stub 10 of the earpiece 3, provides a locking means by the
narrow part 27. The positioning part 35 is about the same size as the stem 36 thereby

providing a solid connection of the custom earplug and the earpiece 3.

Preferably the shell is made of a photo acrylic. Due to the two openings in the shell it
is advantageous to use a shell thickness of about 0.8 mm since it provides a stronger

shell if the shell is made of a photo acrylic. It is advantageous to use a thin shell
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right rotational position, the conduit 20 has guide 21 in form of a slit 21.
The slit is adapted to accommodate the key 38 (Fig. 6). In order to

V. arpiece 3 from being inserted too far into the conduit 20, the
(%%ﬁj%%%%s a narrower portion 264 forming a shoulder 28 hAPAE osb%{%oosm
a stop, which the peg 8 may abut when inserted into 15 the conduit 20.
Thus the shoulder 28 also defines an exact sound emitting position of the

CBITKBER FINBRORSR PSS St R g p ibRIRYME it adreodine onseingrad
Seumd eFbling hesitip praviilig sasedhensbefddep2tang theprdgaP@ds

about 2mm. Thjs position gs well as the, length cut off from the peg are
SRR SEmRe Ol B (R e R T e o AR S R 26 Tt
riedifigdre appieepingcbmbithatieg Svitn firecopeeredstom earplug 2 as is
obtained with the normal ear piece in combination with the soft open
SAEpRIIBShEFRAT SRy of dsusters chstheaspina 3% 2 fupsioimgesad carplug

RosifieRingoRal hpat AdirsidupaelRart dddeadingdhebradusmaaifly to a
narrow part 27 and then further intQ a wider part 32 and th%n into a 25
bR ok

SRRl DR 392 A 4575 G S e AP B g e EBHad 5,
\ith chiscaboetdhensenadzed sthe thit ke dds ofidhevadrpigcedIrprovdesad
I i e [ 27 e. itignin rt 35 is abhout the
SN0 AN, T DR RRGALIE R IR DA PRI

dhewnn darpheg fndhnevstomierw sapletekalsnother shtipiHmeatel drecustom
mmw% QRuEstedhs, osRRenRgs e sheldl %ﬂ%r@%ﬁ@}%ﬁﬁ%&ﬁd
a.she e

to use thickness of about 0.8 mm since it provides a stronger s

|
iPERECLLIE A RA0R S I hisEriadirrent e Aamemrtiisblis i qutel thifishell
\AK OO ARG A0Ra Gl KRORGHBR3tile 1t easdar thampenheuskatire

rpl S it provides for a larger first openin Seco enin .
L B R0 P B el D TR Shencis,
crplsoeB dStheagerbirammgreeflondd] ecnvaderiatclstivei Gostanspproperties
%@éﬁ&i%ﬁ%@&%&&ﬁ}?&‘ﬁéﬁé’Eﬁ%&{&l‘c‘ﬂ %?Ql?ﬂﬁtﬂ%gﬁe‘ﬁa“ be

connected. 5 Fig. 8 shows a cross section of a custom closed earplug 38.
THRICHSIRIT RS dBAUIIG: Fig. 7 and Fig. 8 and the modified earpiece 3 in Fig. 6

cooperate as plug and socket and may be assembled in the following way. The ear
piece 3 is held so that the key 38 points upwards and is pressed into the custom open
earplug 2, 33, which is similarly held so that the slit is upwards, so that the key 38 is
directed into the slit 21 in the conduit 20. The key 38 provides a visual and tactile
indication of the orientation of the ear piece prior to assembly and it prevents the
connector from being rotated in the earplug. The earpiece is in place when a click can
be distinctly felt, that is when part of the connector is pressed in to engage the locking

means of the earplug.

The shell 40 of the embodiments of custom earplugs may be designed and
manufactured as described in e.g. EP 1 246 506 based on dimensions of the auditory
canal of the hearing aid user. It is an advantage to use a CAD/CAM system since it
can provide for various selections of e.g. open earplugs and closed earplugs allowing
a further selection of different sizes of vents and connectors that should be part of a

custom made shell.
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is almost closed apart from an aperture 41 that provides' a vent with a
lumen corresponding to the area of a circle with a diameter in the range
af. 8- 2Nk mm, in some cases even more, and conduit 2 ;
the soun%(gmitted from the sound tule to the eardrum. The Cgﬁgﬁ%{mmm
closed earplug in Fig. 8 comprises a socket similar to 10 the one
describ%d for the custom open earplug. In another embodiment of the
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and settings required of the hearing aid to adapt it for a particular user.
tt%thhh g aid to adapt it particul
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indication of the orientation of the ear piece prior to assembly an

preVEREctHE BB GPRERT BB NstskEd RreREBaHsiiRg Thevensofeeaptus
inPlRceewhenasliskeagiupe distinctly felt, that is when part of the
connector is pressed in to engage the locking 25 means of the earplug.
The shell 40 of the embodiments of custom earplugs may be designed

and manufactured as described in e.g. EP 1 246 506 based on

dimensions of the auditory canal of the hearing aid user. It is an

advantage to use a CAD/CAM system since it can provide for various
selections of e.g. open earplugs and closed earplugs allowing 30 a further
selection of different sizes of vents and connectors that should be part of a
custom made shell. WO 2007/006302 PCT/DK2006/000361 9
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Fig. 9 Shows the acoustic properties, i.e. the sound output developed in
the ear canal, by three types of earplugs. The dotted line shows the

i custom open earplug, the solid line shows thep%q%lﬁﬁi
ans%??%%p%g&eéarplug and the broken lipg the acoustics of a custom ¢ c@é%gﬂm
earplug with a 3 mm vent opening. From the figure it 5 appears that the
t(:#st m open earplug as well as the soft open earplug have approximately

e acoustic properties, whereas the closed earplug with a 3 mm

vent diameter, the vent being about 4 mm long, provides a louder sound
at the lower frequencies. It is an advantage that the open soft earplug 13
and Betchenors ggeameasingg: havenh sucidisemiadecustmymuoplgide
sinesnthisallowafonusing theisameal Cafiting sefinoriMranadibisingdnene
hearing aid for the hearing aid user, It is a further advantage that the
EATRICELRBIARG ST ISE OSER FOPBRESH Oy i siATD peR R rthar piGC P8
anded @spieotiRiomgzant phd goNEARMHDOGIR2RETHIKASOR/ARMBahinkQhe
%%@é\{l%;[a%é%l%it&%{&g aid comprising a housing, an ear piece and a
custom earplug, the custom earplug being adapted to fit the ear canal of
an individual hearing aid user, the 5 ear piece having a connector for
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having means for snap fitting engagement and means for defining the

FRAGFOPEEBITEPE ARRRISH 28M%e hearing aid according to claim 1,
wherein the means for defining the mutual 10 rotational orientation

ises a guide. 3. The hearing aid according.to claim 2, wherein th
G B P AR A D05 BHGFeP hE frecoding claims.

wherein the custom 15 earplug comprises a stop for positioning the

3@%@&%&%@&&5‘%@@%{9&9'o?'&%fr&%@f{m%%&@%%@ﬂ%ﬁg &Y&(ciﬂf the

preceding claims, wherein the"custom earplug further comprises at least
GAB oS RINBPRFSAASIOPO'E. PP i Hep Simicedieithe estlaiere Wherein
the custom earplug has two stages of

5. The hearing aid according to any of the preceding claims, wherein the custom

earplug further comprises at least one locking means.

6. The hearing aid according to claim 5, wherein the custom earplug has two stages of
locking means and wherein the connector is adapted for selective trimming so to offer

selective positions of the connector in the custom earplug.

7 . The hearing aid according to claim 5, wherein the custom earplug has an edge and
a sound emitting opening, and wherein the sound emitting opening is retracted from

the edge.

8. The hearing aid according to claim 7, whetein the distance between the edge and

the sound emiiting opening is about 2 mm.

9. The hearing aid according to any of the preceding claims, wherein the shell is made

of a photo acrylic and the thickness of the shell is about 0.8 mm.
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locking means and wherein the connector is adapted for selective
trimming so to offer selective positions of the connector in the custom
%@{)DJ[HQT;‘Z;GJPG hearing aid according to claim 5, wherein thep sﬂ%tloﬂna /000361
earplug has an edge and 25 a soung emitting opening, and wherein the
sound emitting opening is retracted from the edge. 8. The hearing aid
according to claim 7, wherein the distance between the edge and the
sound emitting opening is about 2 mm. 30 9. The hearing aid according to
Lhy' 8P the e cRLRACPEIAIATS ARhardh Mecehiaelahana hsrandhetelthpie
ard dpenthickiness oidheds fothisha Roubeh8ip Wi 200i6EA083 9% shell.
PCT/DK2006/000361 11 10. The hearing aid according to any of the
preceding claims, wherein the shell has a first opening allowing sounds
Horbtih begdnp aiddicaysdio pasdaimditiedhatart hee shell forthtr dhephearing
UATHARG INGIHD LB N e S Wb g cqmprises a second
opening allowing sounds from the ear canal into the shell. 12. The hearing
aid according to claim 11, wherein the second opening is formed by an
SE OO Rt EURIQBR RaThg A SRS BN HRE: i $hOREBINN 30D S 3650060,
%;e%g% are 10 interconnected in the shell so that theggr%ns itute a vent.
SRS RN H ST R SRARG 6 QAR R Spsaiesred Bsrcopd %
aiameteectrdtinaknscd sorthanked hnathuka 14nil he hearing aid according
to any of the preceding claims, wherein the shell further comprises a
tapered part connected with the custom part. 15. An ear piece for a BTE
hbdrisdreadng bancpidies sorapmisihgveesimestordopeobrlestind anititea
KU ©8Riuggthe Frppector and the earpiece having means for 20
snap fitting engagement and means for defining the mutual rotational
orientation.
14. The hearing aid according to any of the preceding claims, wherein the shell further

comprises a tapered part connected with the custom part.

15. An ear piece for 2 BTE hearing aid, the ear piece comprising a connector for
connecting with a custom earplug, the connector and the earpiece having means for

snap fitting engagement and means for defining the mutual rotational orientation.



