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A HEARI NG Al D AND AN EAR PI ECE FOR A HEARI NG Al D The

present invention relates generally to hearing aids
wanw7exar pl ugs for a heating aid. The i nvent POMDKION00361

particularly, relates to neans integrated in an

ear plug for connecting a behind-the-ear hearing aid

housing with the earplug. Behind-the-ear (BTE) hearing

AHRIRY A ARSI #AId I 2B KRR AlchaRy | no | oss.

arplug depends on ype of hearing

X i £t und that ¢ be .achi eved .
TR 3Befs BT BN ns R RER ARG iiuine
aidheesventibe, mdre hanianelyardhiéd e niihy }ﬂt%grﬁt@fﬂ SEMCOpIAS for

as _on the praoportion of anplified sound | eaking

coppgcting @ pehind-tegrpardiganng aiddopsinp adtatthaeprpliek to t he

m crophone. For mld to noderate hearing | osses
Bahéndrtietegr (BIEE)deaying aids amydesised fos diftsentikindsd! hnaritgeoss.

rin [.d, housi ng, d the.sound.is conveyed from

TR Rbl R BB o P br SR R DG U FUIBE BRRS tipobma
th&aaip belgehidveB Wit agditatigGedtiOi R dbyenEd BR iheS@Stafce between

hearing aid housing that may be coupled with an N
theargsPRIEe eRg thei csutm{g fiaBedueer axivtall asrondhe prapgrtiontd amplified
SO R o o MR S oo TP G BB e nUS R Py
middiondodarite heaimgduses hotniaAlyghie owtput ttansduwpt Isn@sitdasdinf the

he(@:\ﬁ?r:tge%?l i\lptqglaé] Elge SI}aqr.'%iue ?s&%%&e%tfpogﬁa gb(q:lr | nm]épg auit gqaggd%%érnt%fough a

soQgp@Bgirﬁgaggarbfﬁ? heari ng deficiency and on user
preferences, different types of earplugs are used.

A B o B BRI TR AR B Rin 00y bR
wigeaptangiscesthgiris bynriehit] witteareeat il g Jehenaaypiede may cogprisdane or
i eBien G PO FUTECE BB A ABFSHAOE! TeiserBbigs & sound

tulse2 AR butp@ﬂ@aﬂsﬁﬁce?,%o&ﬁlhﬁﬁg We¥ns P%Pc&ﬁl%&irﬁgﬁ%@ Ieh‘%m@lz QS
the user to hear sound directly, whiclf may e.g. be
heprgngodid housing; aseise folepencctieg ais entphiatsanaddci eter emai ni ng

hearing capability in part of the frequency range. An
Depprding an fHeugarhg deficériogaad ohheergnefocknbesy aiffapert $gies of

o5 G L, 0T 8 e LR, Sl 8 2
cudtBRiized 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
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earplug increases the feed back to the m crophone and

is therefore not suited for users with a profound
woeen7imgpodef i cit, who require a high gain. CusPOmDIR606/000361

earplugs are nore costly than standardi zed earpl ugs as

they require talcing inpressions of the users ear

SR uE ! B 2P o DONE R TSo Pl et G coemting
hightgairt. he ear canal, useful for operating high gain.
The transmission of sound from the hearing aid

The GehstaEsianer Jonhe foffthe AkarkANAd rileRenshan q‘ﬂﬂ@ e&ryd%ﬁ%loc{ggend

earplug. Thus the fitting software genera
oRp Fhedym@foa@mlug Hidug ghet ﬂlt@ug aoftwarp gemefraldgamplsugke iato account the

the fitt 0
PEACRA! &8 bERwlle: forpncali G e e Lo ersommication
iscthd &dapeation by frRSo0hd RBE RS Bifferent types oPéhrPlRbect of the
invention to provide for an easier assenbly of a

Itheat otjectdf the ihVert®ondo pHfvida&br ﬂpéa%fe a&%m‘b&ﬁ zgl){e%mug M. Itis

to perm t easy custom zati on of earli
a Eyriher objgettcd dhe mb?rém tofpemmeeasweswmmatmm ot heririhg atd. It is a

SR YL SR DSRS0 S gt s
wiathqnﬁ@bmphczttimg the RgBfits.i nvention this and other objects
are fulfilled by a BTE hearing aid conprising a

Abising ® a &ifst @8JecPbRRE pRREht %&Hﬁ&@fﬂlseﬁfd%tﬂ%obﬁé}?s YRR
ear%lug bei n adapted to fit the ear cana

by w8l Filieating peapmpgisiagd hoveing, anrer piace mcea:alstmn emglua, the

t th th us rpl.ug,. .the
S RRANEEDRE bofly FRRCEES e Ehichorit R T heBapiid w3, me
eaf ptete havirgg aglﬁféEfdr fETAnARBERS Wit thel ehdidrh RErpidle tH@HoHﬁéctor
ational orientation. It I's an advantagé to provid

anal QR rREtORavine masdar pap ditingengagement nad oweess fon defmmg the

AR ts in the hearing aid, thus also
lng%gE?&P%gdan eggﬁgr nDuntlng of the earplece with the

i ece co es a connec
I R B AL EEGuREIT bt B8 R RO v thearmber
of (compendirmsr inrthy héa&‘mgtaﬁcﬁ@lhfs(hléﬁ# prbviding Qe "é@s&l%%@mﬁfn geof 9he aN
W%Ut transducer. I n another enbodi nent of

Ariththe ca it The spipicce spmpprises g canmtqrefor Grd\v@egiupni with a
sogles Bf 8% chltgh d a gaﬂi%' c%%i.ﬁec@&qn%hl?e SARLMDiRY Sotnd tu{)e ore.g.

in the right position
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 earplug 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 least one locking
means that prevents the connector from being pulled out of the engagement. In a
preferred embodiment the custom earplug has two locking means since this provides a

more secure connection.
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may be formed as a slit and it nay be positioned in
the conduit. The earplug may further conprise a stop
woano7mosioei oni ng the connector in the earpl ug. PCI/DK2006/000361
preferred enbodi nent the stdp is a shoul der preventing
the connector from being pressed too far into the t
fore t he connect or rise a _
1o Rt a B I D Lo B i S are e e as i

alfd\mfob&iel’ctgnmtdred beuénttel e vaANGR €§Eﬁ8ﬁs tHd@ iBis Wgosmble to
referred enbodi nent the custon1earﬁ
11p ek hgeprsinsolhasapiug @lpbpohateingd m@%tlcsre@ﬁlhe connector.
connection.It is a further advantage if the custom
Theglopking rrt,e@maarc sdapted woephrt ofttké nepmeetanso tat ihe cahieotus can be

sra iy BEEORTR A roreti SBPT PR il afie Paodubaduees
fonte i heedea g pulintvhy, cbyhecha B 6Tdhé HierhRsi ti on of the
connector. The locking neans are adapted to a part of

IntaRrtBQ EMSIdRher O tHAhvdfi®n Q% Fofbay argfﬁg J}ﬂ 1? @E%t J?dea sound

positioned in the connector
eTaifingsapeningt Whefﬁmrtge soundrep@tting operide ds fetractpdifroime t:dil@ The
t f the interfa a furth
poEARAE B b ket SRt M fen s SR ARPRSE b rrsamiug The
distelge bambea thoepd afitd dongd eRaihs apeﬁ@ﬁvg?ﬁaay Be fab&t%%&d"rhls
emtting opening is retracted fromthe edge

digfggeris Wﬁ‘gi tgobiaie aeoysheiPoREtties signilap tmihaee ofref Stmnbsarplug
the acoustics of the earplug. The di stance between the
In agethergrabadimenidheshedlris ttade gl @plaotd agrytiayPHoeo axhrphn is2uinable

ted  t t]
rol e 855l LIRS RD R abBp AR NTARSHS ety 1 o
pranqtphg Itdsrhdchintigbsusttb @ss A alih shedl tﬂﬁﬂﬁes@fsu@h BOOKBGnm, since th1s
acrylic. Photo acrylic is suitable for processing by a

allgps ferc IE@?rYSQ‘r@E)Hye%JéM?QIQIUgSLA) whi ch is useful
for prot ping. It is advantageous to use a thin
In ypfeanothen p@%ﬁ@m@m sflibh invenorgthmshelbhascefitshopenilg abhw/uig) r

t
soffnds e e 0o a0 e P Mo R PRtk et 266 B
seaperipegng bll@mlnlggoﬁﬁdsl’fﬁﬁn ety thR) §z!térsfn%liﬂl@'tﬂ(gﬁneﬂa?ﬁé §ond
into the sheII Preferablg the shell al has a second
D

OPERBAIMHY bRITPERGIRY Fotdegontt WSt%P@éﬂnéﬁlnahelbas@ah@e second
opéﬂhg ahd) ETS§ BI%IJI%% %ﬂ}ﬁb%@cﬁﬁ@&g@ D %Qﬂaemx colnﬁtétfl {1%% Vgnt

thes“éncemgsm;]g?a s%;aﬂadi opérr edrplogenisng advhitageioaRe Be eArPRig\Uiith
suct:hhae Venrt] ea{sllt 1ts r\]/glrsy c%(r)n ort!a‘tt)lg tfcl)rqlge l?ea\a%gtald 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
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thereby providing a so called open earplug. It is an
advantage to use an earplug with such a vent, as it is
woeoy/oaotort abl e for the hearing aid user, espetipai2bo6/000361
in cases where the hearing &id user has a mld to
noderate hearing |l oss. Alternatively the second
openi ng has_a dianmeter between 0.5 nm and 4.0 mm
embhodiragi; agrosding e accand Sereck ak e iRy cpHean thegarpiece further

r4ic seful if higher gain is wanted for the

€0 ﬁ%%“?%@ggéﬁ%ies. I n anot her enbodi ment the shel

further conprises. a tapered e . '
S TR B8k 8P 8e SBROA HBS SRR ERPRES B by
coffRécfor§ WRMLdImb MG st vayin® bethvden eyl 15omindnd 2. N éne &Fhis is an

canal of the hearing aid user. The custom earpl ug nag
adyanipgd srcedt dlsntaAn carpiece comis gt ageBlioupd tipsec.g. 4 sound tube
witPRARLL, (ﬁgmletfgr ?1{1&\659 £3 n%nkﬁ‘ﬁ{ltaﬁ fndel ﬁ%ﬂe@& ﬁ%@!ﬁg B fl}e to be

connector an e earplug. T'n a preferredenbodi nent
copfietediviily tHe@atgleg.second aspect of the invention the

earpi ece further conprises a sound tube. In another
FuRthef @nhbedHmentd aghdne Mondthe dBgenidsiediien the conduit is

particularly useful for connectors wth dinensions
THERRYdrign REh Weehd afRut ﬁ)rlavﬂem &tbicke folABTEMearinSai@the ear
‘advantage since it allows an earpiece conprising a
pisaeaiompsisingc conhestorfoycommestingndith algestointerrwe. dhg eannector and

di aneter of about. 1.4 .an n_inner ,di r .
g oS haythe RORY tob stbaTLEF e PRAEha AT gefthing the
mirtubl deriogsaeidhmash.s appear fromthe dependent clai ns.
The invention in a second aspect provides an ear piece

THeOhvéhtidhEvill 98 Biedéthedtii e Ra Hethil 8F Sorf@ivBbh SithGederal
connector for connecting with a custom earplug, the

emshyients andithd ac¢nmpeaymigabavingyiinghisbans for snap
fitting engagenent and neans for defining the nutua
Figot st mensplective dew af B BTE Hdaging pidewith e sofiopén eroplupe
described in nore detail in conjunction wth severa
Fignbdi pedplestivande v b€ a BITORGARINY ialtDwith awlstgm, open emipiugh:
Fig. 1 is a perspective view of a BTE hearing aid with
Fi% SHdwsoReArRedepl Ug;, Fig. 2 is a perspective view of a

TE hearing aid with a custom open earplug; Fig. 3
FighP¥Wowih & el CErplug;
Fig. 5 shows a cross section of a soft open earplug;
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. 4 shows a soft open earplug; Fig. 5 shows a cross
section of a soft open earplug; Fig. 6 shows a
woudi7ice?2 ear pi ece; Fig. 7a shows a cust om opeRCT/DK2006/000361
earplug; Fig. 7b shows a custom open earplug; Fig. 7c
shows the cross section A-A of the custom open earpl ug
sho 7b; _Fi g hows the cr ss section B-B
Rs%%lmqewcferé&r%mieotagag BN OR Rt Ak ComTBIs G 9T pen
SPRS3SRELAAE O3 afld £HSIPD £LOREHiH wélu& orfbfthGheating aid
0\%5 a ZIIgcof at he sosgn@d presslu%q eve SPL, {?oer ng al
1 \vraﬂwcbngmpypm;l @itpud drapsdugsrs Regred processing rhearrst etodlle Hearing

Fi g. ich sh a hear. rising a soft
oo s esg e e o Sng Brbed® i ShBR i gfefiec Reating
10se’t ai ning the electronics of the hearing aid 1

i ncl udi ng i nput and out put transducers, signal

' oy ")
FfE 2SRoN: AR PRRA | S OORSRn MR S deifecing g
hmﬁg‘hd;cenmg thg eleogemiss offthg hedtirprdd. A chetami cﬂgsedledrphg 33
wi.th a pen,. ear.plu an ear i ece, 3 and
el Rls B L PG RES S B e ot Pk asrihbe
d@bﬁbédlat‘érﬁ“&"s@dﬁtﬁﬂn%ﬁl@F%?Bm ug 33 can be nmade by
internal nodifications of the custom open earpl ug 2,

%53%&{/5 {28 cHPREE BPeHE éég'&igfzeg B @Qﬁﬂgﬁ&%'a&%{lﬁwt gle % or§ ‘Peg

i g. 3 shows the earpi ear pi ece Ses
8 forgvunetting iee Hund tanleLﬁqocuhe arpﬂeg 18 (Fxgr 1):m1dmemuphgg trieens 9

d 51to,t couplin
rohgtieotE e SobihBe s 78 bt da el o s RefRsteemigpne
toAfit OVBLthS QEHA Jf mgeﬁfd@@ﬂﬁpdﬂeﬁ{d lpﬁebeﬁng tﬁ@othext elﬁwe lieat-_lhﬁo

pinna of the user for support and it is bent at

thgteprganghef the usesakhe peed hase fisairbeed ﬁat1 se@gnd head s erstubTHe a
d 7
gx%gge §7 Qﬁ? i%tzglhé& 1 Vp/hel ﬁj is adastfa%con%eﬁvﬁg ag 83%?%@1 ;f){ﬁ,ncg 12,

oove a re al ner

thleeﬁzﬁich itigetanfoemthgaf lobp es Dushabd kFigt herhenaseR athgeehy
formng a loop as illustrated in Fig. 1. The loop is

reidRgp NSt Bie traget Phige agrs parifor briter reégu@naf theearplg s Ehe peg 8
o a8 PR S 0B,

pqﬂggnﬁl orsannﬂﬂethefmcap]fabtm( IFottker 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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pol yam d or another thernmo plastic. Further details

about the | oop and about earpieces with different pegs
wane7amedoai ned in I nternational patent appli caPCOMK2006/000361

WO2006/ 026988. Fig. 4 showséthe open soft earplug 13

in an enlarged view Fig. 5 shows a cross section of

peidiaph 05 ORERPL 00 T8 e SPHH oo EaRcRare 14 has a third
natlowés invgfti%n"l"SE fl?)lnﬁm_%off stho[lldg}d 9% ik bc{t%\l a§§st@€,qvlﬁcﬂ‘ H{g%’%f% g‘Pefy

openi hgs 24 allowng sound fromthe surroundi n
abphwben misertadnietoethe cerfiot bometlelr The peg8 and thetsh open pirplug 13

oI ey P RAVECY GG RERLEN 8 GRS Seeior B prged

any.fufthdrs | ocki ng neans may conprise two narrowed
portions, fornmed by annular ribs 15, 16. The earpi ece

TH RRdatilgs $9HWouR gfﬁl(?%é)giéédﬂla&g’ois@ﬁﬂéﬂn%ﬂga@cQaiansérréeé, TBI;E ora

cooperate as plu et and nay asse
rupberssénagp SiliconpeBreferably the dudt apentenmllugdhti B mMatle oPa more flexible

oA e B TR0 e LB P
be(donflectéd. Faftferihére $hd $dfiléhrplig i B enSaerh&fBacturel th QFRRNL sizes

to prevent thepeg frombeing inserted too far into the
andén e sefit figwible materiglia ordente &i vistnue shapek abea chinnets.

narrower portion 18, form ng a shoulder 19 that acts
Figsh shostsappodified harpieee peglheayodified eapiene Bhaes heed prapaced

t tral b 14. T 8 d the saft. open. ..
sl iR 48 supdd stimivgr dgniRg sorapeopt B Yoy Heffcadon
stéPs 3 brtlef tyadafl the BOikhebid® fRaHtefra6BR NAth MBtHRHBPRGF bApRIRY The
urther. The soft earplug 13 would preferably be nade

firgl step is e remerpiedhe fiest beaslst byreutting pfE port of theupsigan thauasen efighe

eng e B Rt el Bl B SRR S BE

adepied teahivg, spseifit Aedustib Er@@fttes @ftHe! doghblrhtian &f tHeeaP gm@
can be connected. Further nore the soft earplug 13 may
togdheravith asregicdypholmarlag dhis iBpeaantdp dpave the seegnd bead 7 as it

o i [AF=1 P Moot ' ' . p f
i h ARG SChBlin beBf A8 on Bt b BDIE0 S0P ogng
stapod itd cwabfEthe pitaioer B7sathst ibseonplaedsradosddamdithgsdrfaoeais

th andard earpi ece nd by carrying out three
sripb- o HEuRHF HER G DFUCRIERS TGy a0 (48 aBesidisan the form of a
i8R REY 98 pffudindt ehi@1y9 fdyy anot her type of
ndggr pl u%g II)'he fiﬂr%s bi;(tﬁgg is?,\/\zt%ﬁ}ermve the first bead 6

In ls%t Sttt REhbBimdARbE the feaIIpliE%e R&S sh@wﬁﬂﬁm@ 0P theQktehln 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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groove 17, effectively shortening the ear piece. The

di stance, of shortening is carefully adapted to achive
wepewitém2acousti c properties of the conbi nati eaT@K20068000361

ear piece together with a specific type of earplug. It

Is inportant to | eave the second bead 7 as it is, as

it functions as a coupling between an earplug and

Fig gibshews aéronvweWsﬁéém]@lssqr@ pPemsearplug gt anskigy ?Feand@aﬂﬁéhow
L L e

cotrpris&ay/®cRetrfoscdhuecting thé earbmlgrwldf a a)rmledgeobzm deeied83. The
pr ot rudi ng apfr oximately 2
ke

th .
COBRBRRASHEATDIEH 2 SHEmaat 5 A6l CA GH@PI’I%IH&MP clirbicaspeg jppthe shell
as a%'bﬁ(g{i]{ 5’(?I T@iﬁfi‘ﬂ& o?em?l aB&nl m\é @gﬁnfn &6kt fftdkMifhected

e ea &ce 1's una ter . is an
msade/thﬂtshgétdmoude atvent thatpreneintsrochkiaids asil alews heaided sound
rqvi de for, a bette fixation of an. ea
trdip B sfrouiiingh BgeSTHirecHS T i G 61 FrlBhiel et ghe
cof@ilt B8 isMREpibl @faRBEnididR 445188 o 2lithe/flel PHShE ¥RPRCOB shown
interfaces wth different requirenents to acoustic
infigPerties. Fig. 7a shows a side view of custom open
earplug 2 conprising a shell 40 with a first opening
In23den it etisnre thet thel earpimd Brgequnactse tothd cogiemi apgn 22phigsd in the

0|ntst th I, h "
rgff s piione tsconopie of oo P2 o BRRHEALTTR Sucss
adapted t3fbcokdnkRlatctRe ROETS HAL L6)ERr Rldtdo bieviehi the Garptbee BFROm

open customearplug is particularly useful for mld to

ben;gjeseateé thearing thecﬁg?églt D the pondufiAfichag afmegawer pEon Lo,
t
b5 SR PE PSP B I, BBy e o

thé eSRRELIAV Ehirs thgbﬁomdéimrﬂlsm&ﬁn&aﬁrpémgt sduaid BpIittiag position of
socket for connecting the earplug with a connector of
the porgeior Etibe sarpiug-cust om open earplug 2 is fornmed as
a shell co r|S|n% a socket integrated in the shell as
The a;xprm@intate tanrR @ fqet\menélpremung epiting gositien.ge domease the

shsﬁlglg{ % et%g? 25 \{)g & eq“hls sfé%nf,] 21@1% ltllll lteggth cut off

S "0C

frovf Ahehpsh 56 umeflﬂmmemba t& tisthimtthel sai@@adoostpaama&terreﬁtd fipr the
into the ear canal in front of the eardrum_ The

medifigd par pieeei i camhinplon vih4he eRARrdaion GpIPEg,asds @btalp%wﬂh
thB §8rrffal e?%é\tg&t ﬁ%%ﬂib?r&‘ﬁoﬁ WITHONE stP ofent hﬁ‘ sﬁ&gﬁafn 1 4 and

ensure e earpl ece I'S connect e cust
Figpgn earplug 2 in the

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



10

15

20

25

30

right rotational position, the conduit 20 has guide 2
1informof a slit 21. The slit is adapted to
weaccmedat e the key 38 (Fig. 6). In order to pCEDA2006/000361
the earpiece 3 frombeing i%serted too far into the
conduit 20, the conduit 20 has a narrower portion 26,
formng a shoulder 28 that acts as_ a ?top, ~whi ch, the
thiskpess fordiic apam cugioancarplyg s #provides fona lagwrdustorening pRds
l,d fi AN
R R A e M
cagppredXisirdde ofiasiara flexible meteviglehart the cagtomcbpemietplugy?, so that
position, in this case the shoul der 28, and the edge
tho gustam oBeR P2 2AHi1° PRsst F4TORP CUNGEPY as the | ength
cut off fromthe peg are carefully selected to agbtain
Fig heshoaper ewissetian dfifeausioneslpsadcasnles?8.t e qvsiant ¢lesdearplug
is Bin?&sg %lloged: !f{'}ﬁﬁ ?ﬁ gpéﬂutrpq ]Eh%t ?R%megld%{emﬁﬁn% MIH& 2 as
I'S obtalrned w nor mal "eatr piece In conbination
contebponidiigg to olid arepefa eiadlpiminy alBamétomin tharanigy of @.5ama -F3 mm,

. 5. The conduit 20 further has a pasitionin t 35, a
inFSPELases FHEl MKy ?H%quéﬁépﬁﬁattl‘??é‘? AU ‘ﬂﬁ@?‘m%a{%ﬁ%@ sound
tugﬁgf tﬂxveﬁﬁflfm.zﬁle%ﬂgtohm@sefdléﬁfg?@%in' g R EorhriiRE aR8EKet ddilar to

then into a second funn art 31 adapted to the
the hapdesofib¢diior Beaust®m dffea eatpheliiln ae@hengmbsidirent gif thetcustom

t he sa [ as.the stub 10 of the earpiece 3
el Rt of SRy hr st R i S flafita fart g tapered
paRQSbdin@theRdrph@d. In #%s éfbalRLht thd BpsRAPafinas aRsufldief feem
36 thereby providing a solid connection of the custom

coagrip R0 gnd HanayHartberrhsive ee apertupg df ckhegeduaed dugeppf the gperture

AL PR S DU DB BP0

T luatea Wi tHe dpeftifeshaiCle: tuhedicevidigsioahs speaifpedcoadtiz! propdities
the shell is made of a photo_acrylic. It is

andreHien frayted pbthg deating Hel fo et 1tEeH TRIUCUATWET -t he open
customearplug as it_provides for a Iaéger first

Eanpeniitheycusinin swsplygsiinopient Ard Figh8 padihepnerified eaypiges AigBig. 6

vent . ef f ect r t f ' j
oS B A SRR i MR S
pieés Plsu@lPso thax thh ey 3$poiatssiponrdsprd ieprepdeddntd thechistdine open

peg 8 can he connecte OWS a Cyoss_section

d. Fig. 8 sh
caghitia 2c Fo s P oTBlEi oy thasthe tHisdpdatth @ badhe key 38 s
dif:%%e‘a' iHQ the %1?1.1 J15 tth&édi&ﬁﬁft# ﬁ@lgﬂfeh kJrré'L RPraRdePLVsHAInd taktile

at provides a vent w
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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corresponding to the area of a circle wth a dianeter

in the range of 0.5 Mm - 3 nm in sone cases even
wouno@/ooesne conduit 20 that | eads the sound em PCEOK20@M00361

the sound tube to the eardram The custom cl osed

earplug in Fig. 8 conprises a socket simlar to the

one _described for the custom open earpl| ug. IE‘another
Figrthoknwreethe a@ffustlﬁBrO@egteamecrhssseamg%va&fkvglﬁa% ior{BGypgr canal,

I t :

by e R0 of PDLES CHRLRIRARLL ot e pREl B o ok O
eatpieg, tthpaiiddineahowh e aaoustiat b4 saff opeanecagingland th2 ®raked line

it may further have an erture 41. The reduced |lunen .
the, QU e GrSIPB SIRTGEATRILE YR 2 IoRES V5t SRR, Srp he HEure it
ap@@a&E"tHa? tH3RGEBH (gﬁn% @z?srwegﬁésﬂhé Qbft bﬁ’é’ﬁ Ja&ﬁﬁ RN €S.

he | f the ape

unen o ture may be tuned according to
appiimpielyi the sarac anpssticproperpies, wheseas tht desetliearpdug wijiia Bgum

e e L g P
frdcuend®d ik 86l a@anRigs Eigat ehel dpefrisft eSrphROPRLR tRe 8$stdth gen

and socket and may be assenbled in the follow ng way.
caiiag bave ghopiciie same a¢paisiic popertas sinerethisellozs fponsigthe same

. | S;. . | ] a
RESERetel 2RSSR Sl UL AMPRTSRLR! e
advpivageihat the sih@tarpieee k@ybedBed Sordiceaninedating an dpea ssftietrplug

2 1 in the conduit 20. The key 38 provides a visua
13a8dvelbasd qustamh e B8 on of the orientation of the ear
piece prior to assenbly and it prevents the connector
frombeing rotated in the earplug. The earpiece is in
pl ace when a click can be distinctly felt, that is
when part of the connector is pressed in to engage the
| ocki ng neans of the earplug. The shell 40 of the
enbodi ments of custom ear pl ugs nmay be desi gned and
manuf actured as described in e.g. EP 1 246 506 based
on di mensions of the auditory canal of the hearing aid
user. It is an advantage to use a CAD/ CAM system si nce
it can provide for various selections of e.g. open
ear pl ugs and cl osed earplugs allowi ng a further
sel ection of different sizes of vents and connectors
that should be part of a custom nade shell.Fig. 9
Shows the acoustic properties, i.e. the sound output
devel oped in the ear canal, by three types of
ear pl ugs. The dotted Iine shows the acoustics of a
cust om open
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earplug, the solid Iine shows the acoustics of a soft
open earplug and the broken |ine the acoustics of a

woust7ask osed earplug with a 3 nmvent openi ngCTBK2006/000361

the figure it appears that the cust om open earplug as

wel | as the soft open earplug have approximately the

sane acoustic properties, whereas the closed earpl ug
CIwilMS:a 3 nm vent dianeter, the vent being about 4 nm

| ong, provides a | ouder sound at the | ower

frequenci es. is an advantage that the open soft

1. SHES bidhsTide 9@%&%@% B8 <Rt SiBr bk e
cuét&% éﬁp}@% Bélﬁ% hdb@n&ﬁbtﬁt RgSeanRhl ot midividual Reartigadid g, the

earing aid user. It is a further
ealadmhzag@ 2 ¢rameqtpvefos aenneetinHvish éheasiopeearglug, the connector

com dat.i ng an e!

on G a0 g TR 9D iRt SR bl (B8 afhining e

nnﬁuﬂqgﬁh&@ﬂoﬁ&na&ﬁlplece and a custom earplug, the
custom ear plug being adapted to fit the ear canal of
an individual hearing aid user, the ear piece havi ng a

2. TRONES ‘f‘{n aid ch 0 f‘?)cctlélﬂlgl ‘QML Pelﬁlﬂf‘e ks 900 &R né:‘lﬂe nfdt$al
connector an ear I'ede having neans for s

rothiiénal o gmﬁmgag@ﬂmmmeamguMEans for defining the nutua
rotational orientation. 2. The hearing aid according
to claiml, wherein the nmeans for defining the nutua

3, frﬁé ALd23alid McbRM Sl IAnLD rm[aréﬁ $hefoi@d deslig- The
hearing aid according to claim2, wherein the guide is
a slit. 4. The hearing aid according to any of the

edi h .
o BOEREH RS WS hne R S A SRR SR T
eaﬁ%é)&diﬂpns'és a §109 f&e@fsitmllag tle agpcdimn@e costamyeagilug.he

preceding clainms, wherein the custom earplug further
conpri ses at Ieast one | ocking neans. 6. The hearing
c : L r
5. %9 h? S a?&i chséﬁ‘cg } 11{2 og gth a%gdn%]@g@}] éy@ﬁ%ﬂl ﬁlg Rk
eaqﬁtﬁglﬁﬂﬂl@f corﬁpfaséapttlemkt boe loekingahéame. trimming so to
of fer selective positions of the connector in the
customearplug. 7 . The hearing aid according to claim

6. The WEGIHY £d hORrEHS IPIhRRA5 P tGeildRe ARtdH 85 pRigthas two stages of

Jocking 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, wherein the distance between the edge and

the sound emitting 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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a sound emtting opening, and wherein the sound
emtting opening is retracted fromthe edge. 8. The
wboear7iongsoai d according to claim7, wherein therPdTaE20@wa00361
bet ween the edge and the stund emtting opening is
about 2 mm 9. The hearing aid according to any of the
precedi ng clainms, wherein the shell is nade of a photo
acrylic and the thickness of the shell is about 0.8
10.dFheI@arihaidhecoriling tapuly aftthe poicading olaams; vdferdih éhe shell has a
._precedi cl ai ns, erein the shell has a first
Firs BB R AL B o1 ds ot FERMARES L0 PR Uaideg dnte dhostied
unai ded into the shell. 11. The hearing aid according
to claim210, wherein the shell further conprises a
11.deedeariapaidianeprding dovclagm 4 Ouwikreifrtbersiteldusher compaises at o
the shell..,12. The heari ai d accordi o claim11,
Sec%%?%elnﬁngt ﬂ%"“’éﬁ%%%‘ﬂ’dag’é’m tﬁg CHCAny lﬁg’&g%g&% edge on the
custom part, and wherein the first opening and the

second opening are interconnected in the shell so that
12.{Heyheadpg tidtageesdiag e plaim 13, wheteinibesscand apaningis doanaddy

r er .
o LS IS, G55 AREI 0 e ALAFYSing v
intercamected in the sh¢ly swthat they poredadd agert) ai s, wherein the
shell further conprises a tapered part connected wth
the custompart. 15. An ear piece for a BTE hearing

13.81Hd hehfs ﬁarap&iﬁ%‘ﬁg 15 QIARh 1§ \Wer@in%e&ﬁlg @hinb Phs a diameter

connecting wt a custom ear pl ug, t onnector an

betwhen @ampinend 4famimg neans for snap fitting engagenent
and nmeans for defining the nutual 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 a 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.



