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[ SPOCSABLE SLEEVE ASSEMBLY FOR Swh‘zm I CE AND CONTAI NER THEREFOR
Field of theyhdysiats on One aspect o |on rel ates peraisshepad! e

sl eeve assenblies for ' S providing cornt®e* bet ween the inner surface of a
person's ear canal and a sound control device (i.e., a device for wholly,
partially, or sel ecti PIBPOSARILE SHEEVERAASSEMBIY, FOR SOWPNDf yi ng sound such

as an ear plug, a st e a j i i he type wor n
behind the ear or a ék%?f}ggﬁ'ppgqﬁ&§ “?‘lﬂﬁ?ﬁi@&%ﬂﬁfh‘g gbﬁ# etc.

Anot her aspect of this invention Ei&h@%ﬁ:&lh@elﬁeﬁrds pl aced at the ends of
'sound to delivery tubes inserted’in the ear canal that restrict cerumen
fromentering thége aspertsof |th1s yevenan@tmbtteswpétsposab}eeslien\oe apsenmblics dont es to

.containers for.ho nd. used e asse es d _ceru

guar ds. acpmvm&mgo"ggmﬁ?}e t POH f}“ Ce teﬁ?rs n‘g ! Cﬁ%’g 6aa5%nd
5,002, 151 b@ddﬂmwml&sql Beaﬁlﬂ@@l Q&t\hl@dllyar}@arﬁzﬂlymdt fdeRdtivélyVv BldcRiAg, Ways
to accept conplenentary user-di sposabl e foam sl eeve assenblies adapted to

nount on anaarfsmlttegoqrr@mlfwngtsamndewah pOER e Plug 2 steEhoseqne; Al eh@ntna aitbal it

to the user! a t echni
conbi nat i on%1 egv{etht%atg‘%‘4 8?1 lf)ef ove © Eonret @@k Ompﬁeﬁglgpea |$1‘J16?1) Halﬁl%%?ause of

their techneed! Asriraxpdcy ofiftds irvention” Rladdsl te @huyrdsipldted @5 the ¢AdS. of Batight No.
5,682, 020 20 describes another way of sealing a hearing aid to a user S ear

canal, W z. ewwﬁéhwamrgﬁdaam@rqah@anal thabiesrislRsrupen R spiemaihess tubes.

canal - cont aﬁfy/éﬁgn&ﬁ z&?@&yth%fm o dﬁ?@lﬁt’ey% nthindl E’J}%Gﬁn@ Bhisehi@RARaye is
quite effective, the process ering t oamto the”proper [ocation
requi res a slegreasseaiblienanditerdmet euardsy sorretl mes | acking in persons who wear

hearing aids. Yet another prio rt technjque involves 25 permanently
adhering a foamring to the hegﬁ%%—m%w preventing the user from
removing and r ePU%C'PAQedn't Nos! @886‘@7@?&?5‘@@2 941 BSlHPcﬁécY&se h%h‘ﬁﬁb ids g atS

likely to slide off remain 'n t gar canal when the hearing aid is
r enovedls Guarodifieflam virsouwsnasysotfo soweptl cdeipiememtary ulsersdisprsebleefbaim slebee ear

canal that res ct cer nmen fromenterin se,tubes are.comercially
il ablo. RgRRIS AR munEPhEL! i £ 56! EEbRuPh o0 BB M
polymeric nat gédlaik tbhede t&hrRasabéanabNIABRowhkReknitilke fenribifas ot tHebe end
of the sound delivery tube, and provide ~mmi ~~am WO 99151058 3 Q0 SEP
2002 PCTnggmwgat@nﬁd@yagleWafyspltom:cbggnmwl@ump@allzedbcahdneewse of dlgeix o
provi de tha S r f Y e
present |nv{engﬁwmgd}.ﬂoFg 19%8)' 383 tﬂar I@Qg{’%g }§<%g%§| gjegs é@\ﬁ/tell\gbss%%{gl{q]h t 5
i S easy2d 0 Aagxpohlest mc&]‘ﬂd mwaeSéalhﬁgnd rheamhgsball teeadugeoist earncafal,avizg Usd

control device even by .children or those enfeebled by age or, infirmty;
whi ch sl eevEmayabiadpering adean %)ﬁfé‘drl'keom PN CR@NBIrGOREASHES PREIPRATY @é”‘]@f‘act

with a user hfan?xg ald:ar}ﬁ!hgh& ?lﬂmerc%lﬂﬁé’ ‘gg@eéffe\é {E€Ghd BrdcBe offadheARP Fhe AL 2

desired | eve O provide a cerune at t e’end of a sound d@livery
t ube i ncl udémini mb@rmumtanmnterquircxjaadegree obmanua! dexterityesopmtimesfladkimgse t o

functions. The sl eev asseagt;l}ey accor di ng to tﬂ rresent inventi.on corrprl ses
a first |ayB PEFORS %I"\ée é’f‘?%llal‘%e gret aRpiPd E ﬁ{fachﬁﬂ‘qugllaw PEtovery
foam chos egerﬁﬁhémfwﬂmnﬁ@@ @oe&@hhg footﬁghea{rﬁfg' a@dJ lBdres), SReeEhtmg!the haMonPr

non-foaned polymeri'c material depending on'th e requi rements of the sound
control deviamoving auldireplacing its |le deabsence of adhesive, such a ring is likely to slide off

and remain in the ear canal when the hearing aid is removed.
Guards for the ends of sound delivery tubes inserted in the ear canal that
restrict cerumen from entering those tubes are commercially available. Known
30  cerumen guards of this type are moldings of stiff polymeric material that releasably

engage a knob-like end part at the end of the sound delivery tube, and provide

ARG

*G0O002*



.15 assenbly is used) having a periphery that can be adapted to make parti al
or conplete contact with or conformto the ear canal of a user i n§ & SERileR
the sl eeve assenbly is inserted, or to nake little or no contact with that
ear canal. AV@P¥/8M058 esiliently flexible attachnent nenber (ePgT/US89/04943
uniformy thick disc or a generally C-shaped nenber) having a through
opening is fixed to qne surface of the first |layer, The first |ayer. of 20
mareri ol caRshairass fEPube E5EH Sl B asinisd 4O SR s NS T IREN I TCHRGd i th
t he openi nggjishe attachnment nmenber or can be readily penetrable adjacent
the opening 1n the attachment nenber to afford novenent of a knob-like part
at the distal end portion of a Somntreofithedhveegnce t hrough the first |ayer

and the opening ip the attachnment nenber, or al.ternatively, the knob-Iike
part can be rmveldrg? HP%‘EF@H“‘PHE“?BTOH@H@T%‘“P]% %“aén%i‘ﬁ"?%sé‘fﬁwg?%’er?é% Y #3%m i t s
si de 0pposi {seeak®o E}%}ﬂl?tlo hﬁ&’%ovyl?orﬁb @%bdilsfﬁk@nd)gé&ioﬁla@l alsBEnPL &Rt 'éi"eGi'éET] acent

to the opening 1n the attachnent nenber then cooperate to provid

conpl ement aevenibyt ahnlideenkor tigpsh ehfieigd bf agher sifiomity; wisiske slobye aseernbly cande
portion of the, sound cantrol device. Such interlacking holdin ill _oQccur
P he opent it ia e RE cBmien il somacy wiliacseBs SohSarH 16 ot 2uRE par
so that thedgfvendde® thitetinaCan désRed RS Broviicla@nahérrpltn® af theRABRT Wi | |
flex during its passage and wil| rel easably engage the sound control device
behi nd t he &A@nd delizenydnle inclutied i the sound @airshdygeloryo PEPvigoath of those

PCT/ USQZé]Mé“%% '%he sl eeve assenbly on the sound control device.

Subsequent | Y, PR sl eeve assenbly can be renoved fromthe sound control
devi ce by applyi mge sldéved £k@iBly a6z @ink %o thSpradcnBERNERIYN JBMRRES & BrdiOMRri t
back over the knob-like part. Wen the distal end of the sound control

devi ce is ack8erbledapieial (& utnand mitenmtiag g algesrecoieery feamy.eclosed et $pagp t hat
its knob-1li p §.S..0n. b ' f . &ih t 1 osi.te: khe
first |ayer ,gﬁﬁlhgélgl%gl\l}éqgtg%gagq %gglgnceﬁlu??%é’r Stlpﬁ‘lgﬁ Eéflenqur?) %l[yrlll? iquzﬂratt%aﬁ
sound- t r ansderehding omtier teguirémens ,ofr #ei souhdtdirolpdevicebh Wwhiahjthewsdsevayi ng
the side of the attachjpent. menber opposite the first |ayer of foamthat

hel ps pﬂ%ve?ﬁseﬁgg’r‘is ) SAVIRG 2 eBRhTY $hat94B b@é@%‘%ﬁ%@l mf‘lf%ﬁ‘ﬁr%ﬂt‘gr‘ioﬁﬁ’l%fesound
transm tti ngyRAS SAAFYRY0nTRPIOMRe tar LoR1 804 REedald WK thd!BEeve MiSdnBIYGE a
sound delivery tube engages the sleeve assen%ly so that 1ts knob-Iike part
is on the sindertesf, ot tremakd biclerwemd coptabiewith dhaheemtanalheA fiiffsesilienglyrflexitie fir st

| f materjal f h. d- t i tti terial that it
will help pPESBRETGEEMOELE &r 2 cVGREN HIOnTERe s gaiy CHImmdneaPing ¢ e
sound transhivihg Bhidass asNaYis fixed 1H@ne QhifhRbidhe hifte 143'4framh@@&s_tqwealofi n

Whi ch the sl eeve assenbly is intended to be positioned has an irregular
gener al By onaterigl 681 haue aj beie \iethead itk rfysloard seconH essugfeersr aligned wghahg mm

wi de by 10 i T e j i dingly
ui t o emal 1 oPbh 8 ket e df o LEEUE ARRY PRk M UFBeA B EERAIEL "D,
renove fronid the @nacindert anémisdr tdeiosd mobVeirenpoDb lkaob-like parpk itlid edtab¥nd
container for a 2o plurality of the sleeve assenblies. I%gé:h sl.eeve assenbly

can be posi POTHRBPT # sppnd eoyitodidexice\fhapenntbefmsk {ayer gd thy openieg 1B (thend t he
att achnent m% r WRE: T I t i ner
that has a di anetegﬁﬂggfr?r’éﬁhoarttaa 1&@@2@?@;&2}2’?\1&% %ﬁ&bﬁiﬁl&iﬁ&ﬁ%ﬁ"ﬁ@% é?&%fi ttﬂﬁ%l%gtq chhrrent
menber . 2570 opwmitiag in the sktechntena sseatizk \fronm its lselecappbsitentbe fost layeo Uitk krmbt r ol
devi ce, the .Fnob-li e, part at the dj sta_lfe end. of . that sound 25 control
device is fH %Baﬂc?&aﬁagﬁerswmweah@ pring Wothe aachunentitaemiy ARt |t
flexes and gefpRfdi® td ?ﬁvﬁfet&ﬁlﬁﬁﬁ@mé@rfﬁﬁ:ﬂoaﬂﬁé 61a&1pt dYthk Q1eBPY GssehbBHER 11 S
openi ng whil e 'the attachnment nenber”of that Sleeve assenbly is supported by
a portion ofhetdnd fpoticrood thalsburd cain) dednt. Soch herjppekingdoidiyg Wilecetrtifichnment
menber then,rel easahl y. engages the sound cqonptrol device..adjacent it

nobe 1 i ke pliFioneagaying ACRARL RSabE! Bosrh b 4P 06 KhfiEURE LRSS B ¢
desi r edsgleghRe cituB@atasRid hfidsn i gulBenBaREMYEHIP BeXRIBANE IR pasisgd

control device and the sleeve assenbly, the sleeve 3 _
and will releasably engage the sound control device behind the knob-like part to hold



3 0°'S E. P 2002 WD 99151058 PCT/ US99/ 04943 assenbly will remain onéihe sound
control device when it is lifted fromthe container. It is inportah8 SEB2007
have the sl eeve assenbly securely nmounted on the sound control device to
avoi d the psmabésmrossf having it becone detached and renai n i nedires®aassganal
when the sound control device is renoved. Thus, neans are provided in the
container 5 to restrict renoval of the sleeve assenbly with the sound

control devibeslerye assembiyeas ﬁhééomébm&robfle\éwa@éqﬁeqwnﬂasthaékeebeeﬁe@ém eved,
wher eupon t&% t?e.rﬁ?%/o%cw iHm he Q%u%df confil ﬁgﬂ&?g? %gélra/fnﬂﬁ %&Yl%@ﬁ% e SwR n in

t he cont ai nér. means can rovide fictional or

friabl e engagenmeit rbaﬁmemmlveﬁ\baclaswmtﬁ Wnodfliketphg. cont ai ner, or by a top
pl ate on the container that has finger like portions normally 1o prﬂ{)ecti ng

over the sleeve WosaHs digal endael the seunsecansipl devicedss gound éﬁh‘{%lt‘i‘ber@ val
.The congal NSea ug{%’lhé ’sﬁ%é@%ﬁr@rﬁkEgﬁma]?ltgﬁiﬂgghk%{ﬁ }sno%ghggﬁg og ftﬁee%t?acﬁﬁ%ﬁt'ml I es

accessed th a genera e cont al ner.
That sl ot cmambmdptpdateahé firss laypo thia sheeve Assembly cahifohha mdle@a/et}aswabd)fy on a

sound control device can easi]y be noved into th nent a. second
portion i nt¥Y tr@ﬂs”ﬂlﬁe“%@&W&aﬁé &OWIFWF“CHWF%QG%EWH% {%mtgr@ﬁssx‘fgr%fel y
moved so t{lﬂ& aft t neftfvet B o%RéVH%rﬁiﬂgPﬁ e/l fbarﬁﬁﬂﬁ%lﬂsﬁﬁre@én@%\éﬁt@séﬁnb' y

and cause e attachnment nenber to nove over 't knob part of
the sound cammel frdmvﬁheeat carclé frosi ¢ntériey slselmdetranssmnbgy:assage\hw thwogghr t ment

when force to | 1 e sound contr devi ce out of the second
por ti on!%f ﬁesogf‘)‘i) b'E‘)‘F €7 (SPER j@opoundy foryaw% figeeeRe Hl’eegé?]‘.fe

i nvention vuskémm sb Qﬁ&th%rkdiﬁsl%'ﬂaﬁ% Whithe 5i8E 8F BRCAtatRné M SnSREQ ERREANY
drawi ngs wherein like reference nunerals refer to like parts in the several

vi ews, and thadrssilayer,Rhefirst laysr efnnetnnelrcge@epésmbesoundreamrewmmateflalrsyt

enbodi ment e | y accordi S vent Fig.

2o sect Bt TR ar AR A o el At et 8Bl I U et ey

al ong Sectlwﬁnﬂtﬁ@snﬁttﬁ)oqfasﬂggwa}l and |l ooking in the direction of the

arrows; Fig. 3 is a gr eatlt){l enlarged | ongi tudi nal -sectional view of an end
é

porti onl%of a souhte resten of thebymaw earzanatiig whishitke glegvgrmgsemply iaintesded foonal

cont 1o - dewo B el U8 A RRR eyl @ e Y BBy ot e

PCT/ US99104&4& cHngto @5 Bn arlcnnehs)suemtia/mnvhlgw Thus tleosiéeve nesenttiptwigalmiscont ai n
a plurall tyac?:fordtmhg y %]luﬁg \ér%a goeurlT?in:;I edslfﬁocult tlor soméL pgrggnszelther to install on or
remove from the sound control device. This problem is simplified by a container for a
20  plurality of the sleeve assemblies. Each sleeve assembly can be positioned in the
container with the first layer of material and the attachment member and over a
passageway in a bottom wall of the container that has a diameter somewhat less than
the outer diameter of the attachment member. To install a sleeve assembly in the
container on a sound control device, the knob-like part at the distal end of that sound
25 control device is forced downward through one of the sleeve assemblies so that it
flexes and deforms the attachment member sufficiently to move through its opening
while the attachment member of that sleeve assembly is supported by a portion of the
bottom wall circumjacent to the passageway. The attachment member then releasably
engages the sound control device adjacent its knob-like part as that knob-like part
30 moves into the passageway. If a desired degree of engagement has thus been

achieved between the sound control device and the sleeve assembly, the sleeve



Fig. 6 js a sectional view of the container of Fig. 5 in which are
positioned a plurality of the sleeve assenblies of Figs. 1 and 2, ¥h§&EP 2002
sectional view being taken 5 approxinately along section line 6-6 of Fig. 5
| ooking in tWOWSIW8ti on of the arrows; Fig. 7 is an upper plRE/USRMYP t he
contai ner of Fig. 5; Fig 8 is a bottomplan view of the contai ner of Fig.

5 with a bottom.pl at.e of .t he container noved all 9is a
er spect i ve BTN rErabende rodif rshl R e L Pk et he
type shown im xﬁrﬁporﬂanh@d/ﬂa&@&ﬁ fleSreCdberibly seQireRMyiShmad by th@ﬁ&iﬁ@dcdfnfr@mthe
surroundi ng "weed" which can advantageously be used in the container of

Fig. 5, cert@vwepaw@dﬁlmprﬁglene@hhawwmemdmpf@ﬁ@uﬂmaanmsthemﬂgcanmb is

I d & d f d .eob f di
o the. proscieh b oo Ruaboang SRANCE iR n GGy BRT Hle aREL " "

assenbl y sof tElre};mdthmbediemtwe@xiaaﬁhﬂilywathqmascﬁmatcbmudeme 1flthdtldegired-i g.
10 and looking in the direction of the arrows; Fig is an,_en| a%t?ed end

view of a t HieBtPectfiragrsrBmnt dps aotsb@é\ﬁ@h%%ﬁmeye%adhwlﬁ@vwﬂk Hp
i nvention; 2Q,F gom&og deSic@ a%hfi Ui Wtﬂé gh‘&m%l eqy dﬂg&%'ﬁ%b%ﬁq}mvﬁg& f312

whi ch parts are broken away an sec ioned 1o show arls

enl arged encexdingie, dfy zfmftmml lor efrfabtb eﬁgugemfentabsdmwesl&&semdzmblgcmm cﬂineng to
the present invention; . 15 is a sectional view of the sleeve ass nbl y
of Fig. 14, OBIEHFIE ﬁbpﬁr@m%?é}wth&C@ﬁbal@édmtdﬁslﬁ%ér ke partions pognalls and
| ooki ng jgn tﬂ}@egﬁﬁoe&e'rﬁ{é s‘i’éevEQEs %hﬁ@&%at%bé&ﬂ'e&e@to%[}o%@ﬁ@ r&ﬁ Vi ew of an
end portion ‘of" a sound conirol device to Is attached t eeve
assenbly of Fi gs.THedcatainerSganafurtbert inoludofa wdmpzmmselneéwrexsaéslmm ysshmblid:ﬁeen

broken away to sh de aI ed end a fifth
ormodi mane el efleteh acbinld kel Bty B WM BF BEGtarey o St FAT whi o
a part is brigkate W phRiohAMAERIHiLIP: sBove HOLA9 A0 Borfrd aByid00
PCTNS99/ 04943 Flg 18" is a sectional view of the sleeve assenbly of

17, taken apjssidxbeamasieq infoothg compartorent,iand 2 g=cosd pprtinginto Whighd ccsglkndng in

enpodi moht ook P ECEC R b, Fostatetd Ao PR Rl Y o oo BeBiebich £

20 is a sectwilNélgayé g\ sidevt RSsealbdPURd amse Mtt&BmEtheﬂqur foafk&and move
approxi mately al ong section Iine 20-20 of Fig. 19 and | ooking in the

di rection ofoventhediobuike marigof the spundhepnine] devjeqiteedaposit Eig dgev assidiy B
embodi ment  fe Ao3LERNENANREGTRBIYe TR T N8 H8 Sl RESRE HevlcB b bk @ik

second portion of the slot.
20 i escripti the Drawings
The present invention will be further described with reference to the
accompanying drawings wherein like reference numerals refer to like parts in the
several views, and wherein:
Fig. 1 is an enlarged perspective view of a first embodiment of a sleeve
25  assembly according to the present invention;
Fig. 2 is a sectional view of the sleeve assembly of Fig. 1, taken approximately
along section line 2-2 of Fig. 1 and looking in the direction of the arrows;
Fig. 3 is a greatly enlarged longitudinal-sectional view of an end portion of a
sound control device;
30 Fig. 4 is a longitudinal-sectional view showing the sleeve assembly of Figs. 1

and 2 mounted on the sound control device portion of Fig. 3;



Fig. 22 is a sectional view of the sleeve assenbly of Fig. 21, ta

approxi mately along section line 22-22 of Fig. 21 and | ooking in t:h&SEPZUUZ
Jdirection of the arrows; Fig. 23 is an enlarged end view of an eighth
enbodi ment wefgo@1038eeve asserrbly 15 according to the presentpamyobinan; Fig.
24 is a sectional view of the sleeve assenbly of Fig. 23, taken

approxi mately al ong section line 24-24 of Fig. 23 and |ooking in the
direction of t#ds. aﬁg 1soBerspgcgve 5w of arcontrizar ghay cengontaie phurdity ohthe

enbodi nent f ve 20 according to the present invention; Fig.
26 is a s& V%%égmgf%sv\‘?%sgst ﬂgangl eeve assenbly of Fig. 25, taken

. approxi natel y #Hi@missesdctional vidve o the2ortdinér &F.Fig55 andhichaié pasitidhet fae
direction of the arrows: Fig. 27 is ato erspectlve vi ew of a contai ner

that can abrrekiyrofathe | sleexr jassemilies oI Higs. s @@d/é thestentipnad iy bringdakeno- 13 and
- F éF' 9p x%ﬁmszie] a'Po s%%&eh]fe"@%to'sfgg%)’é 1‘8&‘@8@ [RE d &Eo%' J8he Blows 9: 27
I g 2 BT EN ragrren ary Iona Tew ta en approxi nately aI ong

line 29-29 of IfhghBZnaxpﬂerl;Qﬁkv:B@ dfithé entdhéredFiQs; of the arrows; Fig. 30
is an enl arged fra?grrent ary sectional view taken gpproximtely al ongf 30 line
30-30 of Fig. 18 ﬁawk%glamnvwwfdhq ERRIRIBE QﬁFIBh%Wdﬁhr%b\%“méH@t 308S
E P 2002 Fig. 31 is a |longitudinal-sectional

vi ew of a\ﬁ:%e%?hgenbérglgﬁgé;{nty%g?& szhgeve assenbly according to the present

i nventi on nounttéeg % aaperq:mdve:mwm a vk of fodbefrair wHicbekere p;stsemhhesf t he
Enbodi nents Referrin 1, .2 and 4 of the ravmn reis

i |1 ust!iPat OF 1B WIPFS';{" 'gné 38 ]rrgﬁ‘?e peenadigrcub but %@&é%‘rﬁ géﬁfgj’“{ € he
present inygptd gﬁe@dalvneh Syt he E&fﬁ{ﬁf&% RS B 5,The

sl eeve assenbly I ncl udels g&?ﬂ rst ?gger }Ill gf resili e#t T oam hgw ng first
and seconctenq:ipcpsits bavung bemndsolidh away th showespdst i vel y, a cylindri cal

peri phery 18 b n those surfaces nd an .axi,al,. hol e .12 ext endi bet ween
t hose surfaces%i% iﬂa ar_aLana@? g‘@‘é‘&?ﬁ& seepdoboimgt O{ﬁé]q’e FESAYer 11 is
lo affiXxedcédrdiigto B¢ prERhimbet@ngi ng, adhesive, or nechanical fastening
nmeans) a stiff, resiliently deformable attachnment nenber or disc 13 having
a tluddgh hol e Fig. dpeisi Agsettionatheiewpehi Wy &146‘165 agsrimhly I aFiggidd t@h’»eflh t he
hole 12 a t |, e 12.
Over | ayi naopirarBal it RRF 1Rt 1513 o/aut ) w RpRnth O Beciif ob el U, g
its periphewowspttached to the second surface 17 of the f| rst 15 Iayer 11 is
a thin layer 15 of a sound-transmitti nfg material or scrim(

reticul ated opdng-ce Is anoaljreed ged H@I"‘b@ priad smbadiment Bgaé}cetﬁ"e?%ﬁ‘ﬁhlyf romthe

ear canal {:&ﬁg?gg%a{elﬂ}gsc% ﬁmﬁ delivery tube of a hearing aid or other

sound contr Vi ce ‘on éeve assenbly 10 nay be nounted (Fig. 4).
Fig. 30shows alpgrii ana sfdcanmmfdhc(slwvolassdmbi)cef Fig. t1Reinf whinh partaasound 20
dellvery :}Pq% 30 on n ear sszgota e . end portion of Which the sleeve of
Fi gs. e n@&'ﬁyﬁé AEERREY o tﬁ“lsl’ustrat ed in Fig. 4. The el ongate

sound del ivery figbe §Qnr@1$ar@edt SHOUER Pd Rhukd B8RS Gf 8 QURGe hdsdiiBiyi t i ng
passageway 32, and a knob- | Tke part 33 at one end partially defined by ail

annul ar C|aﬁwmﬂ@ﬁtqmbsegtmw@®4 at the proxinmal end of the knob-Ilike part
T the 1orst | abr TRt fonenptelr ek of L e e et i B Bt i th
the 25  approximately along section line 15-15 of Fig. 14 and looking in the direction of the
arTows;
Fig. 16 is a perspective view of an end portion of a sound control device to
which is attached the sleeve assembly of Figs. 14 and 15, a portion of which slesve
assembly has been broken away to show details;
30 Fig. 17 is an enlarged end view of a fifth embodiment of a sleeve assembly

according to the present invention in which a part is broken away to show details;



portion of ‘the disc 13 surrounding its opening 14. Axial force is then
applied so that the portion of the disc 13 circunjacent its opening01%EP 200
yields slightly, allow ng knoblike part 33 to pass through the openi ng 14.
The circun WeAVSHEEti on of the disc 13 then springs back soPCHAISIYP494dat s
itself or is retained in the groove 34 to provide a snap 30 fit that
securely engages ¢t he, sl eeye l.y 1 the.so I vV tyb . As
illustrated, theﬁs%urllg ge?i%@ﬁ@‘%ﬁgéw?)gfggﬁ l%evgr%\g%ﬂglg \?myt?%g'arwaﬁ?l%?lar
radially 7 apgroRinfatélyR1aH302ction/Gh® 9898 @31 LT/ 4489061049 43 tipudiveation Wi the

proj ecting shoulder 35 to insure that the sleeve assenbly 10 w il be

mai nt ai ned PHOWSfixed location with the first layer 11 slightly conpressed
after nmounting bet & .SG: and : : ) LSS i,n Fig.
4, this , conpr e?ﬁs ‘on (I:Sag?gfsjsb?ﬁle‘)egvel?\?p%ftegs/lx?g%g{‘bgglfr%e%f iorf 's%tSSIFe}fe%Q%blb' o]

bul ge, ther absordiagts thetpréesgnSineamnioact bet ween the disc 13 and the walls of a
user's ear canal .. The sound delivery tube 30 also includes a neck 36 at its
end opposite thefk§oB0|iskd §58HENaBIVIEWPT 1tBe rileeyE e25seblY Pf thignd ort2ksdse
barb 37, en i i L1t LOASET: bAt r I i of a
vinyl tube c nIlr(%S(ggrt]dé‘13 ytago esg%ﬁ%ﬁﬁ%%%(t) ?g|°?5Z§ﬁgeﬁtgﬁéﬂag%mahﬁedg??ﬁg“ gﬁgleof t he
type worn omrrowspehind the ear. Alternatively, the distal portion of the 10
sound delivery tybe fixed to the case of a sound.cqontrol .device, such as a
CI C (conpl etely Fietds BhApiEef &ay Viey & SeVERH) SPROBIISOH & & SEAE BEFTWof ¢ he
sound deji vgg%raiﬂg%ggp;&@mnwhtﬁhg. 3 that are rel easably engaged by the
sl eeve assenbly 10. The first layer of foam 11 can be of many different
types of foam deféqidRAgison sehidonagouiewenfrihs sifeve hassgubiidot dng.r 1, dekence on

whi ch the sl eeve. assenbly 10.is,.15 d.. For,.ex l.e, for. use on a.hearing
3d the 11 r EOTRRROS s OO W P 2B S 51 2 AR Rs ahihs gy BT
recovery foafpbwgequiring the user to conpress the first layer of foaml 1
with his fingers before it is placed in the ear canal, after which it
recovers its shapeg 2dfis pr erlatged esd viewae! an eiglyb embrdingent of ¢ sigevr asseralyt he
inner syrfa . [ ch a first layer 11 of slow recovery foam
can the#sugg ogélpégﬁ@%ﬁ%@ﬁﬁg%n&ﬁgs 20 fromentering the ear canal other
than through a s®und24lelsi ¥egeytibnabeview vhithd dldeee siseanslyass dtipl 23,1 @aken
mounted. Where it is desirable o have sounds enter .the ear _both through a
Sound t ube SPPRKITEAHEIY o) et Hrg rsf p1ikee. o Addacking ﬁmﬁﬁu%ep Yeeeve
assenbly (e gowswhere the sound tube is connected to a | ow powered hearing
aid or to a tel ephone head set such as the type used by tel emarketers which
di rects 25 soundFigit2$ ishwienlarged cahdkew ofi 2 hintlt embadisentnof 4 Hleemef assemblei r

environ nt)COthe fi@]rs?t I% er of. foam1l | can be of a nore sound
transni £8; vE&S5HRE 49, M PIESCBUBYHIOM f oam or a reticul ated open cell foam

sel ected for thew%"rpgatisoa SeRtiorh] t VigwsS BT Shé %e@@sésfséiﬂblyTMPiFi%| ky, taéah open
cell foans are suffi ressible that the periphery 18 wll conform

ufficiently conp . 1| 18

to the i nneﬂp@rmm@ly@ﬂorxgw@cwnﬁma@r%@i Fah@5f4nddpoking & theidiestignuehthg i nt o
it. 30 As a H—?Qfs-l imting exanple, the first layer 11 can have a di aneter of
bet ween 0.32"8%0.63 inch or 1 to 1.6 cm an axial length between its

surfaces 16 and Fig.df7 ibativp@brsPective viewd oPa SoftaineZ $alca o b @hGality of
PCT/ US99/ 04943 to 0.6 inch or. 0.5 to 1.5 cm and a hole 12 di aneter of
about 0208 thicHeye apsembligs offhigs.r1ds13 anshid-34:def or mabl e disc 13 can be of a

pol ymeric materi ghg 94Gh, 85ttOn YdrshCetle Vrevh BEMe container of Fig. 27;
Fig. 29 is an enlarged fragmentary sectional view taken approximately along
line 29-29 of Fig. 27 and looking in the direction of the arrows;
Fig. 30 is an enlarged fragmentary sectional view taken approximately along

30  line 30-30 of Fig. 27 and looking in the direction of the arrows; and



or 0.02,to 0.05 cmthick polyurethane, PET, or polyethylene. The disc |3

can have an outer dianeter of 0.19 to 0.26 inch or 0.48 to 0.66 cm ah@ S&R 2002
opening 14 dianeter of 5 about 0.1 inch or 0.25 cm The dianmeter of the
openi ng 14 oamoysi10s8 de from a clearance fit of about 0.005 irEiwsw/oH4913 cm
to an interference fit of about 0.020 inch or 0.051 cm between the disc 13
and the bottomof the groove 34 on the sound delivery tube 30 or other
portion of a soufi@ Séni rrolongitydipd-seetiongl Nisspokd temsh empaginent (pita sleevepei ng
sel ect ed {0, 0Lyl A8 bR E SR 00 FROANSTRAIn ! 1 SR EbRSRAiDE S ceve Lo
assenbly 107an he sou contro evice. Such interrerence T1ts will cause
'a portion of the disc 13 tDetadshDasdrintian 8f 1 f a-coni cal shape after

engagenent around the sound delivery tube 30, which insures firm engagenent
ther ebet ween. A Referaigt 19V 0 &1 fed Bpénolcir dravangs theas auilligzied 8riftlse as
.the |ayey 1én}9§dir%8h'z“ Tl gl%é% G5Ed lf‘%IcH&%ér RS el gxte'sélﬂ i'ﬁ%rﬁfoha%en% s the
ot her | ayers of sound t transmtting certnen reStricting openl ce

reticul at edddsipmmedésathe beferehed munbértlld. Tk aleencasstrbly 16 intlhéas acfiookdyerent s i s
a pol yester_ urethane foam about 0.05 inch or 0.13 centi r thick, having
about 100 pb @EreHUFDY opm avmcftﬁsto%ndzfec%@go%@rsutf?%éQﬁ B RS

voi d vol une, a{1;aliuf pf ‘?ﬂ%ﬁ gs eméqlnﬁl\ﬁ'ﬁ'@&urﬁrcgﬁ,ta%]@ FNLEMNRIS 83 Fhdhg

appropriate for sone In ual s and uses. Thi's foamis also ol eophilic, 20
whi ch i s comswear tosasiwéacendgeand 17orOnthe smsora suefacerih of ther farst Eyemd! 1seet i ng

these criterj.a are obtaj ned,from Foapex under the trade .designation.."SIF
it o Foantiined (e 8y 3hma! bpidiber Sleue r e e daHEirn w8y 4 fin ch
plurality ofesitiBgp|ReRasRsatRhiRit AnfRP PedisONBahfath aAR@igh RAEtdon 51
of the container 50, which can be vacuumfornmed (e.g., froma 0.025 inch or

0. 064 cm t horskinghkfet Thef openimgl 14, is 28iallp mligned widly the dale 12 and inabdut 18 ssmef our

id f th ' d ' d ,of. . Si |l :
" ecessed ponts and R mAEAEy 1 ok A ehenRiad MRoidk dfipd st s erabi o,

conpar t ment theJiradaypsr a0 ah@ ha@BL Y Pert girgheriehassanbhirtse 19D of dedirq second
conpartment 54 adapted to receive used sl eeve assenblies 10. Attached to a

peri pheFal Jagergd s tn byentS pha spwpsl-GansipEng maderighPT S fh&- Fedichlated

transverse I i.S.\3 . e s 4@ 0.
blister boar ‘v’ﬁifé‘?ﬁ‘ﬁaﬁ‘ag hg“’%?%%‘(%r%ﬁm %)I%ége@@?e(]ﬁgmh%@e@)scggérg ef i ned
in part by ¢metirgd 4 youndelivkre niterdiartgafinggié or bihkesodind catthl SedcdoR GARHWO

991 51058 PCTNS99/ 04943 é)orti ons 56a of the upper plate 56. The distal ends
of the fingBfevEiaRETHEY {9 818y bsaaowndsd g Aéntral portions of the hol es 57

t hat have di anet S Lyl Rt [ t j t f the
sl eeve assenbl i egirgstg. gH‘I"ﬁ% é’r&iohﬁglz?{ Pgéréu{%éi%gx?@h@?gﬁ?a@%e@h@{)&iaﬁ%‘lﬁlt?ges a
part pravi digiyyery fubodp oaGinfear inshratde amchpartrem of §Bich iz sleevelofdiégs. 5 add@nwar dl y

rotrudin or,tions formn ass epressi ons, 59 that ar.e directl
el ow + he e Botnied T HEFRREHENR 7 . Hhe SPRLEF Sha Beierl W Rl | 05
than the oufhesughi ;ximtyedxtedBirph@ubd-H@fsrittingpassagOWByAZ tang aaloB like pan 33he

di aneter of the knob-like part 33 of the sound delivery tube 30. To
wi t hdraw a & ®eveadpssialy defined by g annelac eisganiereatial sooverHeattbepraxiaalrt s t he

di'stal  ond et Rigt-UEPRETS i B kod ik 2 e Sholeh Bhe g P

hol es 575 i nhdlbe2uppied fist Rlyer bP franfitd AL sirficoudhint vl it cbaragt With the t he
sl eeve assenbly 1Q below that haole 57. The knob-like part 33 is then
pressed t hr RRI§An ohthegdien] heprmoundingtitpeongniag 143 Awigldarceds hepgaplisdfoghatpart of

the floor 48 .G.Le tQ [ WelsP : enbl y
10, and. movas Aorrel bREF U 13 SR EnA R RS LA RBE eI, HASTHELAS
ci rcunj acelike pdre3Bad past4hmoagh theeseningditf cFhescimamjdventiyrotion ofkthe isct1333
h h i h :
passes thr Otlfx%n s;l)rtlr’xgs ggk go t gt i(%gga;[tg ﬁsceﬁfs ore}s? 9et£r?e%qxg%}?e grggxsee& t%rprovide a snap
30  fit that securely engages the sleeve assembly 10 on the sound delivery tube 30. As

illustrated, the sound delivery tube 30 can be provided with an annular radially



retained in the groove 34 of the sound delivery tube 30. Renoval of %ge ' .
sound delivery tube 30 through the hole 57 in the plate 56 also reno sSRPHE02
sl eeve 10, which is now nounted on the sound delivery tube 30. Effective
nount i Ng occwWosINsheEsa t he 20 retaining force caused by the poSQIERI/N4P4DT
the disc 13 in the groove 34 is greater than the restraining force caused
by deflecting the finger |like portions 56a to expand the hqgle 57
sufficientl W%W?I%Hagécéﬁcémgf shoplder j35sto ngyer thad thislasvel@sserady ¢ He Withdemum
outer di anet,gtinfAleqt HE s SHRAY RocaRHE WY wkOfird flaf& 15 WMBn(iPAAMresstdl bigl ent
engagenent hasmrzliote bee% échi e\?g%&ﬁet ween tlﬁse &<c 1%@10& hgﬁgcc?und gel ivery
t ube 30, thendirgingl be2Fequotitei dins 18fantihthe fshoygjder B5.keApds shows itbGag.w,| thispul |

t he sl eeve assenbly 10 of f, of the sound.deliver ub 0 as the sound

del i very t ub@mes nﬁavqeéaherP%mhswel&:%tﬁtha%ﬁ%ﬁa%ﬁfﬁﬁgﬁaﬁ ey CeaniEaus e

the di amgt ercq@fact Qéwteérfﬁfediﬁ‘}’?f aﬁc%lm@fwél &S &gv@e saab! yhd Qodrckedsryt he
t he 57 detined by

di aneter of the central portion o ole the distal "ends
of the fingenbe¢ i3Realpmnbilodes HGrclardd atsits entlr gpposite blec dnek-likeopadt d2|thater y

t ube 30 t .3 | ffici t.0. the fi | ik ti
563 o 11 ox GHIGA Pheditibe,oF 6 PRBL s SJUnER &f beIG-ERadol BHIY 10 to
pass it oughykkIg okl T vinyBulbe Sofndé2082 40199 BAIR RCELLISION 68y The

second conpartnent 54 adapteéd to receive used sl eeve assenblies 10 is best
seen in Fi gsid 6f shedtype Wote @oot behied tBOearncAltetostivelh dhe dintg| periéorsef the. g. |

al so of 0.024 S | i ster ar ttached to a.fla 61 around t ottom
edge of 1t%he sglugcg%&gﬁryigb%%%eg 32’ 6&? {eags © ﬁeSOHBf‘ ncongf 98%%1“?@&% %S:IQ
bottom 60 of(cbhfleedfriamt ¥efdl) Reihg ald)@ab Hcofivritk MeLphts dtble shndnidliverp 60 of
t he conpartnent 54 have a through eg;r;er ally keghol e shaped slot 70 to

provi de neartybe 3 shosvnoinibing dtbaicare relessably segagpd by theideeve gsseEdBN)-cont r ol

"' the: compar & remtecSt Bl @B ¥ G g BRLHRIL AT B ark b dlhe' Mo
G et er of The o or cLrcular oot hon Tl e ol L ahti v or eater than the
di amot orlof WAE FoF Xanplg, dpr yse 5ta hesingl e e St e %f m I REoHA FERTar ¢ he
ot heshoul Sard y¥hufing Sou e b e g A Bl el o TS & e

di amet er of folm Irfiwith hisifingers defqporttis placetBinitbe patdandabfter wissls ittrecoverstits

di aneter of the sl|lgeeve assemply 10, . but slightly greater than 15 the

di aneter of TEF SHEGFGLY SSaRatal reimbod 1 cobaved WCLEBRG S67F? ShBE Eund
control deviGgalS &abh a¥irdt14/ef PUBHsIIRIrbAOREY foaBRaR thedbubhthiiinlll MeocklsBENR
assenbly 10 is nmounted, the sleeve assenbly 10 on the sound delivery tube

30 is i der tieemeniesinglihe er eamabpthet than|througlyat Jound Belivempidpea pprvhithethdeck 36

i lid I l. i I
el or pongusE st 0% RSy LR8I, SRLBRT TR Sl AL
from t he botbclmiedughnglsdumidttobe g ahithGhe slebe dsestblydnincduatedend akusuglg thiche

portion of the disc 13 circunjacent the hole 14 to _sprinhg away and all ow
the sleeve SSYRBFSFMDYY {8 HWNETA the oy tubs 13 pRINSEIGA A0 APPLRIWETEY BEATE and

deposited iny; i .
project int 2‘1 1{] Eg tﬁg%gﬂ%%aéﬁetaﬁlgﬁ t§$ g&:t gﬁé&gg%%gg@@%ﬁe{ %%h grq%%?tys
conpr es25t hesoind #ito lthereear Ichnalf vithonhsoktieg enafoentteyr dvimament), the Sirstd

toward m nor, circul ar ort{')on 73 and to thereafter rg_}sc}lrict m)\{ nt of
that and ot HaYerod&Rr | EEembeebemsry wund sansmihes IsmpBen s APonaell GRS t he
maj or CIr CU'aafetiEﬁ’lHeHCH&exz Jceﬁffoﬁxﬂ%}gﬁbt@@ £dOthe FAnfbun® of bRt fritsAnissPorC @&wen! ent

way of positioning a urality of sleeve assenblies 10 in the tray-1ike

cont ai ner 50TyfficalliygsuchSep@n callrfeems arpubidfficientiyncemples§Fle3batcthe rpesplergil8g i n
shape to the rtment 53 and,. havj a serjes, of discs,13 affixed to its
Coany sor f acwil R RIB s e RerPe SLBE oft (ol & af he lyen! Lagimed B0 o

Wi thout 9ol  As a non-limiting example, the first layer 11 can have a diameter of between 0.37 to

0.63 inch or 1 to 1.6 cm, an axial length between its surfaces 16 and 17 of between 0.2



3 0 S EP 2002 ~~ WO 99/ S10S8 PCT/ US99/ 04943 physically renmpving them from
t he surrounding "weed". The foamslab 67 is positioned in the compa §ER100Z
53 to hold and position the sleeve assenblies it delineates in the proper

posi tion baywees ke hol es 57 and the depressions 59. |If degcifR@ey/eopd ai ner
50 may be provided with a lid, shrink wapped or 5 packaged in a cardboard

sl eeve. Those skilled in the art, having read the foregoing disclosure,
wi || be abka0.6dnchekd. htork eus anddihbiecit diamstenotiatwpp?.08 mchen d. 2¢mhdhe

may have ol TORPERARRBRRYE R R GER DAY F BRERFiedtHeRE u v e Gy ea
. periphery §p0626¢b 098lcyn MM S FethERY PETS of fol§eBPRnOf TR Bsd 1B 1286 aganal .
In such event, the disc 13, t%‘gghol e 14] the knob-like part 33 and the

groove 34 ewlgl diapiekes\if el e (Rfminchior B1Bde Wi Ghecns laag arl opantinge| Hdismstar @ sel f

desi rant o Fat L TRATBORA) Bt Pt Stider e BRR I B Bra R o

truncated grBRncelheoRouPN0YirRh of 0918 ictrSio dndiiRiferehec i thbded 0.020 @ener al |y
axially aligned flutes to provide 15 channels through which | ow frequency

sounds can©e8dapectn rishivednetheatise dhaand the thettame Pl dleygropye i dinntrepwuad

between th I second surfaces of the rSt. d ovi de
such channgf@e%]“r?g?gr%élﬁ}ef 8%%0885 3TN nPr f)]r(g Vi églies%}i%edgéouﬁ%gg%eé Lt
appropri at €it beinghetictedgioaprdsidd aiie gogde tod cag@ieniont desidé ee8sencthe tsddene
frequencies, as . in hearing aids for reducing the sound of nuzzle blasts in
rifle o sAUERAl Kheut thsgound santrobdaiien | JurnrBteEsiFReRs s AWt c2¥ss 4 PRJFIBY e
safety and F AGVA, r: . Qt Lali: 1 j hose
R e R R G R S R T
To nmake t heoundaleiingryIdbea 30, whechdinswred Srmrengagemsnt therpketetemat ed by t he

knob-1i ke part gt the distal end of sound control device, the disc 13 na
be provi deg Wi t F%rﬁﬂ'l @;egeﬂegnqﬂeﬂgce Irieflguﬂatﬁgt@?m htShdhbe: @Ydt ﬂ#ero(ft han ay

di sc 13 maysga-bhshieifle &Hﬁﬂerﬁ?esﬁ-ic'ﬁﬂ%frﬁﬁt%éﬂ 5 6K t9eB@eR dy¥rsCo BeRRd
attachnment nmenber having generally the sane shape as commercially avail able

exteni & strapsmittings cergmeh astrigting oheresell metibdated foam diserthedt balers uwith
periphery and can resiliently deformto allow portions of | . spr ead
Bpart to aftoratn s ER G emiba RS ¢ Repairt v ant, KRy oo 0 droindR of
rather than.1Basatimetertifidk Bavify dHcRD 160 PURd pet SineNading 4R Heresnptoliaddl ord 30
passage of the knob-like part 33 as occurs with the disc 13. [t nay be

possi bl e t 6eTHERRiE andqa |vaidk volgmesefi aout 84inerent SOMpIEAL Frepat Briskaessh a
surface of i . . . ! oy

PCT/ US99/ 0 ngeff g‘?‘?rnt’?‘{ﬁag‘xgh é@ﬁ%émlv%g%génﬁ ‘%e\%‘g?ﬁ’é%l\?’ag’? lsgt%ﬁg?d%?r}ruplfcérrent ary
| ocki n@o sy sthealsis condiderad advaneagesedfor asass acérutiee gahrde \Foaihd metiag simsad

control devi.ce; for exapple, the knqgb-]|ike rt on tpk .St epd of the
Sound cont PEIETAGA PG ROTIER RS DA hp e Sdestngian SE G Lo n ¢ he
opening 14 in t@?csd'ssﬁldléliﬁﬁfétﬂge EQfa&ﬁlﬁ&Ot]E&iﬂtdgﬂérysd fEWARGUY ﬁllwralﬁy%? thbat

after inserting the distal end portion of the sound control device through
t he openi nglegve asaembilzast iy capercontaired. Py mnirdgortion 61 bétheicontaingt 89, whikh ng

means between the knoh-1i ke, part and .t .area_cirecunj acent, t he qpeni ng
T The di Se gt apeing ramastele FoBchaiddS Ao fe Dokt B5RK buteC aboedl Gt ner
i nterl ogki Remi¥RARStE sille VIO {owr 61dBs bR icbtaler ShxidchRMNBoardleE kgt f i 1 st
| ayers of greater axial length are desired, nore 10 than one first |ayer of

f oam may b&idanatt4Sd twm rachised pomtigne saperatid tWew fransviense wall §A thasdafinomfiystt he
first layer t.h i.stal . t 0 tral A Rl be
provi ded vmc?rﬁ[)%ljug‘%gcﬁ Oada Sgitgeraefﬂgpﬁ%@ ?dngl%ﬁ‘zea%%gméﬁgﬁllg’ é‘?arelfcgﬁcroghi S
descri bed bempxyimeiths4 efdapracte tadeivk dusedlsleeve assemblies 10.  Attached to a
peripheral ledge 52 adjacent the top of the side wall 48 and to the transverse wall 55 is
30  a planar upper plate 56 (e.g., of 0.024 SBB blister board) which has a plurality of

holes 57. The holes 57 are defined in part by radially inward extending finger like



Figs. 10 and 11 of the drawings illustrate a second enbodi nent of g O@ezm
15 assenbly 80 according to the present invention that can be attathed to a
sound control device such as by the end portion of the sound delivery tube
30 descri bedvobwsess n the sanme mariner as the sl eeve assenbl pCTASIINIIN3

sl eeve assenbly 80 includes a fi rst | ayer 81 of foam having first and

second opposite surfaces 86 and respectively, gyllndrlcal perlphery
88 bet ween PHESBS 307 04t BpREH P! ‘Hé\;ﬁngT%d’éW sndshef @e mngsn ks Parns §ohet ween

those S“”aﬁﬁfn SBerd %?tmr%h&f fra éé‘sf Ngaff hﬁ\%tﬁhal?%f%fs glgﬁhﬁgullegs ﬁﬁn% SOU”d
attenuating ST ow recover oam o osed cel open ce

foam or of nﬁxfrﬁhh@iﬂﬂtﬁt(ﬁdnﬂmrbfctﬁé sleb e B3sembRENT. nghomatmpomeqtﬂlrca”rthmts of
t he sound control device on which _ the sl|leeve assenb 80 is used Ch t he

second sur f SRE2IEST 3} inchides  pagt proyiding 8 floog 43 £9r; tkeeam{xeartgncm By that drcing
bondi d : | | .
dof or bl o SovheEab proRERAN pEflon: FohERE Chece FERTH dBorblaicr eS%?ﬂéptﬁPLgyM

whi ch coul ddbectlyi beldwarthé holes 57h&hsali@netsrstdfehadguestidne 63 ard emevaiadless The
opening 84 is ially ali h the hol e 82 and is_abqut. .the s si ze
or slightlyt thapdfs eytef siamete ?Htil 15081 3, PO MEPNAETEHEr Spnihestianee o Bt 53
opposite th d the
second surf glclzgeH gﬁé %ﬁgge f1§ l|:l13r ésatélglg ?’gél}grth%é3? H%%%&r&%%ﬁsl%b%%%ﬁ%le}éme or
by heat seafrpngthasommaﬂmbmyiﬁr thoef uqaoh;semmmeémeb-ﬂlkpepatt 38 rof theet sompd delivery t hin

| ayer d-trans t.erial ,suc en cell 13 3,0.S EP
2002 V\D?(b PesR (1) %’{ s &?Qtsfaétﬂngt%“?‘b%ﬁg‘t‘ﬂ@ 5o4pQ oniEol ?ems)
sound- transmrétdhrtﬂleratt%h@tks belid®e BpSPMte 96hAd iHef tRbugrhEARAI hslenptihe ear
canal from enteri ng the sound delivery tube of a hearing aid or other sound

control devtt@esl@ﬂvemsmblslI@eb@owgb@trﬂmlsl 580 Raeykinb-hikeupared3 iin theneprassether

the' s | ayor "Rk TRcOMATS Ehaied Pivg ‘nov iRl Subfultihndyn R b Boptaf ot ery

88 of the ftircimjheeteto the @Preséiah 5O belowl thaeéRBAsdehd 1 0)end ecsvesimoitfatice 87
and al on the peri pheéﬁt% of the first |ayer 81 as the sleeve assenbly 80

i s i nsett eddemiessiamy?. eBie rogtien of the disgdp czsrﬁamsa@mtéhe hoie 14 easlicnly 8889B1Hf ~ t he
first | f. f th
car canal - afous GrebdABpass bRt BRGRIL ha HAPAGULAE shd BEfori'oRES D] | 1O

sl eeve assemddiyedBtn ithe ploevedd chitiel souﬁdgkhv&@ mbd 303 BEmbdha off thei sogsd
iIIustrate thlrde I ment as 90 agco to .the
present i nv VB tubg tg’z&’ﬂglbg‘eglotl%éi aée g%%ﬁb ‘EI¥‘°6’5?YF? EﬁSVF g% With as by
the end porid IRRN ffouhft@ %9@01&’1@1 &é{f%é' &99‘303@fﬂ'€§% htgﬁqlr@%\é@rs'vﬂl&lhﬁe same

manner as the sl eeve assenbly sl eeve assenmbly 907 ncludes a first
| ayer 180 91radiningafiordeasauses by ﬂh;:t peaitibrarg ofitheofipo 43 tie theugrbeve 84 36 guealgr 97,

i ol nol o ban i Rl BRG BRTHY nele CEPE R 87 B P BR SR REGARY' (R

first layertRhgtesl @uﬂ'ﬁndhﬂy&@ﬂﬁﬁhs@get(ﬁﬂﬂaﬁrﬂga)%r QW WigEOuEines figamaxiafung
closed cell foam of an open cell foa or of a reticulated open cell foam

dependi ng oﬁutehélart@aquprethéﬁte@veﬁssmél nid feloiemeoicasgdy sufBciont gagamissh t he
| 9 91
LT e TR oY SpliBR a el SRR R L oSG Yty 0 B 8L gl

means) 2s st pt>fft1,ons o$ Itlltd ﬁngéryhkiaeltmmwm@ aill pahnea sleewnieembly 10 sff d3hdavi ng
a through hol e or opening 94 which could be simlar to or the sanme as the

di sc 13 des&undeldslizgy iabe 39 as Bisesopndy dolivery tubei3) is pulled; Fera dbefaraintiethnol e 92
and is aboutfh h@llﬁ@&ﬁ}' %%ﬁa%s@fhesdlg Qttet ¥f fr ﬁﬁng&r 11 Q € sih%v?%%s%n-%ég{ i[]O

Envel oping t side o di'sc opposite flrs ayer
surfaces 96 emadd@t‘hemﬁarhéter dfithstentayporti6d ofithd HolesS péefinpth by yhegtﬂstlalsemls ohi n

| ayer 95 of an mtt terial | aye eII
r et/l cul at ed™e F&%n@é‘ﬁlsgg "‘ggﬁt F%Ha’éégtbgﬁﬁuﬁ%&‘é"r’é ‘{‘Fg&?rystg c'ﬁ’ftnoédher ed
toget hegg ar le? shﬂﬁxd?ﬁ %rEé"F‘d’ %au?@ttﬁfﬁ Elikd pSrtioh SV to Hex erbSeH RYAowthe Of

sound transmtting materia ps prevent detritus 30 or cerunmen fromthe
ear canal f fisshlayet ét bfithetsheeve essamiblel( toguays thudughdlie olh&ari ng ai d or ot her
sound control device on which sleeve assenbly 90 may be nmounted in the 14
3 0 SEP 2002
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WO 991 51058 PCTNS99/ 04943 manner illustrated and descri bed above with
reference to Fig. 4. The material of the outer layer 95 of sound 30 SEP 2002
transmtting material can be selected to provide a desired feel of the

sl eeve assegwploy;sfifdgagai nst the inner surface of the ear canapcPpp§donsoad
desired appearance for the sleeve assenbly 90. Al so, heat sealing together
two layers of 5 sound transmtting naterial around the first layer 91 and

t he disc 93 to e rsetdnd domypartm@bt ﬁéaﬂabtédim Iréctehzbelsn@rsltba@awemb@emmihe

sl eeve ass 90 Fi 4 a 15 of t draw n SI| Str a f.our

crbod: mont PO e g Sath othe foSaetof o 6 oveTLRBlcr G Phn ¢ hat
. can be attmdSB@bﬁstEPHMdP&&EﬁéH tcﬂswaﬁge §P%Fbu§§ thY bbtiéin @age BPHe Hde Of the
sound delivery tube 30 described 1 o above in the sane manner as the sleeve
assenbl y 16vallof8 ansl torpastaef the swain abttwnehldfqoving abottdd Y oﬁtl@m@madmm ol

100 £ nopuaed afliraisar it Fiaty dikboton B ke somPuhpiad Fy't § Bibud =™
pol yneri ¢ Qen@hinerkeshdle aéh'aﬁcd@l&W@'to(ﬁro@lde Acafls Gd8 remelingr ugbd%ﬁeve

centimeter thick high density polyethylene) having first and second
opposi t e sapdesbliss 1 a‘rcamou corztsblrd@we&tsu@lenytheaswmWﬁ@atubpéq picer y

108, and an e.102 exte t e 107.
The pol ynera}lfgomr?glfalp Pnn%%feﬁne"} pa gxem‘i&f ouei ]ée e oCl §7& ruged or
ot herwi se gdjoreclrqutdryyoetiorc 704 eédtﬁigu&uqibm t7haind etfiest ahmhe pc@ﬁoxa 78| osed
cell foam _of an open cell foam _ or of a reticul at ed open cel] foam
dependilfig Jrli‘etdl*ﬂé“‘?té‘cﬁf the majrCigplar partiogy flgiscdightly igreadsyithan B digmetsr ehe

sl eeve ass S kSt
Tayer 101 G} R £ oPe YREE o cBbA RGBS UE IRGRA0MIE pdrlEy 1ol
fastening rmam}m)q the glanfeter of @i firselayryl dafdofhbkkodddrashbengreaenthean tie di sc

103 having a through hole qr opening. 104 which could he simlar tg or the

sane as t h&me 983 thra8e¢k B8y ap$ dhe . digmetep péniha gnies GIECWaE; BTHON o ghed
with the h I r e side
of 25 the {3%&?@3‘%%%‘8%‘3 fl?g(ﬁ%hette??{g? %@gfﬁﬁﬁ%ﬁ ggd&g Sgir%mggr %é%p%%r?i ons
of the 1sec01m:ldstmetamf th© Bhardld¢rhes.f iTesterhameea sl@te |assembtlwm ftormca Ispwad | ayer

105 of d- t ittt t h |} reticul f
ahtch has. e RERG bR APE AEma e BF 20 3n S5 Bk AsraE wre BT shery
attached ( eadinteddihetsRRUEBdseRBRAIONGH thedbesd d&ives) tubeab iSipaértdadhrdugh e

peri phery 108 of the first |ayer 101. The perlqpherl es of the layers 101 3o
and 105 codmaiotheirgyal pertphet!, twhereupon cihe anecks34 1§ §hé rta'ctlvéﬂersqmealowéhe 105 of

canal fr omingineh3P BRI 174, ' BRailtk YBlse PERIhe e 75 by BRI O

the sound dsde Meisythenalled akay @k t}g: Battbn@ 1600dnkdetot AL pthte 68} thelresidtance on
whi ch sl eeve assenbl% 100, may_ be nounted. The Eortl ons of the first and
¢

out er | ayerf@rcg gausiy G’Sﬂtcﬁlaqf tb&ﬁ@ﬁd%éwﬁuaqen thgihgde 1Hto prring avay c. ent

outer dia . f

i nch or 1ggglg%ltggmgﬁew%g§tegﬁ§)eéo @lled |§€gﬁﬁmﬁ?ﬁ%§€?€r?e Eat t ey vm |1
bend and asispnmatediirgmneombarymemﬁﬂeIPlomdnsk76 amlda?ﬁeafcthmbaitom 6@1pm)ed1 lmgto glaner al | 'y
oval inner surface o r}ioear cag |nt@ whi ﬁhh he sl eev ]gbeéy OP is
Unserted | SORREERER Y HGRE SPaced ad AaelEd io shEh e RERFES B

portions 11Qhé3§1eeﬁ"egisse%§oly A0 R&itlis fid tdWPar@ hifbr LiR(SAr pbPRor 93 ﬂﬁ@ iy tHePe%ftcr
periphery will then be pressed against the inner surface of the ear canal
by the resir¢staeiceovsinenhef thayandother used skavde 488nbligsol) suths squpattmertn®val of

t he end portlo 110 from the ear portions of the first and outer
| ayers 101 ‘WK f%mg’(?fﬁﬁgh?rﬁoﬁtéo”df@%ﬁk’ﬁéf%gp nove past that part of the
outer |ayer 10Spps essSgilstpdey BS&oﬁv@ﬁxeﬁtarw @@Ipos&hﬁ @En pRYAIt) | 610 slebfe
portions of the first and outer |ayers 1 and 10S that extend beyond the

di sc 103 agsicmbliss é@\meﬂmstwmﬁycmnm%sf bigs. o8- tAeeatengulaafaamiabhdt he end

portio 011 5 The sl eeve. ass 130

Cer uner®gudPeRRAT R Sh BRPE G TR TR rArEven 2 s piped erect iR SR he car
canal frOFﬂt@ﬁtfsﬁlbWBxgsdrthe,S@LHiéicﬂeﬂo' ¥@in¥ate UnGividuaRsleed hdRemBiiek 90 waitear sound
control device on which sleeve assenbly 100 may be nmounted. This could be
done by reducing the dianeters of the first and outer |layers 101 and 105 so
that they are about the sane as, or only slightly 20 |l arger than, the outer
di aneter of the disc 103 (e.g., 0.19 to 0.26 inch or 4.8 to 6.6
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‘mllineter), in which event their peripheries will not nake extensi '
contact with the inner surfaces of normal adult ear canals which vgﬁ;%EP 2002
.considerably in size, but are typically in the range of about 10 to 13 nm
hi gh and 5 o &/41068m W de between the first and second bendsperrushmsear

cai zal where the sleeve assenbly 100 is intended to 25 be positioned. Fig.
16 shows an ear insertable end rtion 110 of a sound control device on

whi ch any opieysielly Hemoviagy theas Ith@§uﬁ@@tﬁlm&é‘weﬁ¢i’ t hihe fap1 isleht $oas can be

nount ed, bu e descri.b, nce | eeve
Toconny 2opeseER, e OfmPRRAG! S 18 Holh 2R FSRER he sHi8Fe MsSemulE 2L Sour
portion 110deifnestes Dithe p2spet POLition belRéercte hblkek l.scleﬁd thefdep@bsienspygat e portion

111 having a knob-like part 113 at one end partially defined by an annul ar
circunferential Yreéesied) eantginer 38 Wapxhaarovided with1aslid, shunks verappegdoon WO

991 51058 P(?mg%d%%@r& Grdfokl i ke part 113, and a second portion 112
a

ext endi ng right ang & fromthe end of the first portion 111

opposi te the knobhdsekskilpaarin thd 3rt, Hdhéngfdat it foldddikppdiscloamenuilt beaatdertd ti ng
passageway |12 extending axially tluough both, of the portlons 111 .and 112
that opens PRKSOBRCIONE re%fl@#tl%\ﬁ apﬁé‘PR]#R_f}‘BQlPﬁ Withpudrdepanting froam dbe spift Bk 5 fed

into the en pa th I rough
2" or o-t ubae arv D FEr SR e Ink BRPRe! 1 A8y RSl diCh oy ikl
portion of perfipherydswhnay ah odel br eortomizd geciplgry snere dssely hpprpyiynatng chel ayer,
or ahearln aid_qf the t ewor on the ea such as .the "heari

enhancet? n%@@e B§qﬁ gzPr serh gveng 1:1e e Boleiglf ﬂdh?)[‘“‘i%n]ékesound

control der)&%?ﬁﬁH&ﬁﬁBW&?ﬁc&dIMk&\bﬁe %E%@M%r%ﬁ%ﬂﬁé%a}a QtJPMelb G@hdd ng the
knob-1ike part 113 through the axial hole 102 in the fi aye 101 from

its first sspifercantd®® efitde sowmdgontiol denice. cBmt a:cme }mrpbses hempynbtld@snrabie t he
di sc 103 su nding its e 0 t hen I|ed 0 that
the porti onf 6%]? RETRRLY 0{88 gr?tgﬁmréée@xhw (8 alfﬂfn fﬁl s 1ght 1y,
al I owi ng knpdphks et fdtday® Nasld JHfBHQg'BnérBEy eH8I Rekntl 4luteEh6 provide

circunjacent portion of the disc 15 103 then springs back so that it seats
itsel f bf ichanaelyjtheanghnwhith @vodmu@lw s@inge ckandescapss P fthe eehgenadecurel y

dovi ce. e SPEETZSRETR: doits BAbHE TSI 81 shigheGhriblS SHARERRE O
devi ce can Iheﬁulbq;rmduahélycm@eltsj adaer mbdidicisiistdfake ﬁmna}tehelfdoumtbd)end in

a person's ear canal hy graspi r:g a flatted generally triangul ar, tab-1ike
part 116 of 2RPFePTIe fRyterBng fids depgpedtioAmnlgy ohdeRIFs fgHr® fHeauendgiass 2§ fom t he

knob-1i ke pﬁéatnn% %ﬁis%ld édﬂél ttl‘xé%u}x@ Sﬁﬂh%l?hlaﬁ@% Ahe bh&hotdun %o&?rﬁn\gﬁieet

portion 111 carrying t eve asse Into the ear cana
noves i Mo ampﬂufym scnundn that ¢atme1rqapvecaafaﬂy artdheccpeacy pbefor othert hpecwlieal e

assenbly 100 w || onf r est i.nst. | rreg ul.ar rally
oval inner ‘%“ii‘PPgéé 5 ?ucgﬁ‘é tﬁ%ﬁcatg?inc&f’ A g?:erl?‘ﬁégmﬁ‘bﬂ\?? #ﬁ&?“%d%?‘f qﬁ'n of
the sl eeve Bipdagiendnfel O makd e Peringanah dhkc b?nﬁk@é‘a%ﬁl?%eﬁ&ra&é@leo wser by
al i gnment of an edgL‘(,agl 117 on the side of the tab-like part 116 opposite the

knob- | i ke petknpbdikg past ahﬁxepdl@tjabemd %3] atspagbgoxaroltdﬁélcnnuhetdlmli meayeer

canal, whic Wil p h [ 0 of the
sound cont rgo%ﬁgi%@gj Ii‘a?h % enﬁ %(ii‘ltsdl ttaﬁﬁrgg% ‘&Peeé% &%ﬁﬂ%@éﬁglsfﬁ B the
t ab-1i kes pobé used, kléh apd ﬁﬂiﬁ)rﬁxﬂ}@w W%éﬁkralﬁy Crshbped steioBi@emtf mambet hdbirg to 1
30 inch or 1.3 to 2.5 centineters, for nost adult persons, wll

place the se@wiallythe samegshape ap copmereiglly oV s b EgexenalUsBD/ mNes 4 35ubs@h| v
b f h
100 bet Wee”a&a{&ﬁmeh Em@ﬁrdl%%eacﬂ%ngm%§ pexﬁ%tgedg&&g?@sém gﬂtgﬁcgﬂ% t h“ﬁe e

edge 117 is |gne at person st
drawi ngs i | peribnaabitatof spkdad apatradiafford padsage of thevieob-like part 33 through its
opening, rather than have an annular portion around its opening deform to afford
30  passage of the knob-like part 33 as occurs with the disc 13. It may be possible to

deposit a layer of stiff resilient polymeric material on a surface of the first layer to
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-assenbly 120 according to the present invention that can be attached to a
sound 5 control device such as by the end portion 110 descri bed abb¥&EP A2
.the sane manner as the sleeve assenbly |100. The sl eeve assenbly 120

i ncl udes a wbisvstisgc-1i ke flexible first layer 121 of pol ynerGTaUSs/0498her
suitable material having first and second opposite surfaces 126 and 127,

respectively, cylindrical periphery 128 nd an axial hole 122 extendin
bt ween t hddE i F e gregthar1 7 ey %P@Pﬁ SPMPIMERTY {Qcking s 21, ’
for to exa%§h1%1alé3>% &eB 8o %ﬂé/ch%e KIRBvATRY & h?&frﬁ%&ﬁgl ahexe fcfrgk?(alhgﬁ, fHer st

| ayer 101, depending on the requirenents o e sound contr vice on
whi ch t he &helelike assemthy disg) ehd ofi fedsou@id coiteol sieemn dnightr Have @ ré@angufiart he

first layer 121 is affjxed (e..g., hy thermal bonding, adhesive, or
mechani cal SFREPEMMg Wik a‘ﬁ%)c’%’%mg% ilf‘fl?{ thedisildrheine %?%P?Pgimgiy HotmeRiFent
menber or db Skat bl HRYKAQ B WltL40H Ip!'égt:id?n o theRBIAL Borkret deWdl ltotidiSthe 123 15

could have simlar or the sane mate I ckness, and Rol e 124 di anet er
properti es openingéddi gearted tue swonidpr valemnesfeotive vhitdrfoeking fmeans bétweerdibec 13 i n

that it h . ter diameter defined by. | obe:|ik i 129 of
the di sc 15a0UBF SR PR et PG Red o B ensfine B g ST DBUR BT TeRE, ot
The openi ngsskAthly 8n &id Rhuhd caltiddagdc¥ Dhed MttetSckiOmbarist? abaiRnidnkecads t he

hol e 122. Over the side of the disc 123 opp03|tec§he first layer 20 121 and
al ong out ereaddytheoenyisienadn e Wdetofitht dayernob gieater akial hength aret dasigdrmargl is a
thin circular layer. 125 of .sound-transmtting materdal such .as. an. open cell
reti cullét e&hq‘no%r}%@ﬁlt iaﬁleﬁgg fqaﬂénﬁagntée ’&H"&WE@ éipqgg sf"l’ﬂéf ?‘i“?fgf EF‘lecePl &Elfgand has
its peri pheysntahlytbetsiieyd of fbam bhekmdtalopadifigs saBbeshisl, dedice MaRbe
sealing) to the periphery 128 of the first |layer 121. The | ayer 125 of
sound tr an®rvidsdhlyithed 8isE 4P maevige thy bgking meansi t Suchor sEBetUIeel describedm t he
ear canal | y delivery tube of a sound control device on
whi ch sl ee&éggos\g{e{fﬁg{pﬁ&%&%m%?' e nounted. The peripheral portions of the
first layer 121 Fagsd 10uindrlll afyte dri2binge dBustatepasedoald embpdomént fof anglédve

| obe-1i ke portiong 129 of the disc 123 which can, be advant ageoys to help
those peri aﬁ-*ér%?y g%ﬁ‘fq% B8 {QWhE BFGSPRY IBXRNPn {aat CAR bE hﬁtﬂsge torg sovad gentegl ear

canal in Wak¢e b a%'b%r%@eﬁcﬁé&ﬂ@ﬁ Xf!h%%?hﬁd 3QiveRSiubé 90 8ekcABedIbovES @R
portion 110. 18 3 0°S E P 2002 WD 99/51058 PCTNS99/ 04943 The peri pheries
of the | ayeame iahnenas the Seevsidssentdy d0alThe alekbver assémbly S0rnalhdas afyst layer

i |lustrat the |.obe:lijk ti 129 of. the, di 23 | t end
i £ or ent - Siaatt BEYRg b AT RFOH CoBeSEe SCHaes g P 8Ty PR HE &l cove
assenbly 120kindrical BRribhéry088 tHeewshinS ehoké 3supfices, SdNHawfftdnOlaxidP hofke 82 S

adapted so that the sleeve assenblc% 5 120 can rotate above the end portion
of t ha20soghgnépathedyeeadhosesuriaens & andi’y Thrcivam nupe brst dayepFhroydbephery

coul d caus S . a5 i it sl i t |y oval
Cross sect fé(t)n%\ 0 %%Sggt}n%csana é%ﬁ%@(}%@tﬁﬂégg#g Cl%ﬁsfé? ’e(]éﬁjanlébgg.gaﬁgaglﬁd 20 of
the draw ngsof h ketRuladédeopen SN fdung rdepehidi®nion ofe raqiitepewms dlsesdahy casteddr di ng
to the present invention generally desjignated by the reférence 0 _nuner al

130 that c&RVi6eCRtYUehEY stsvaasembly Sontsed o tticcsscadsiriace 8ot he fissig
portion 11@,desqr ibeg;aROKs |y then Neindivel B8 michsNiCafsRAhEY 100
The sl eeve Eét%senbfy ﬁl_g% ?%gu es a tﬁirﬁgmg?’gb-fi?%e efi rst IayleEF 31 lo%

pol yneeb c ameans)estif uesihtitly defdrarabhd attaaknnenf rhémbdr cadasc S8 dmnihgapthosighe
surfaces 136, and 137, spegti v , a gylindrical peripher 38, and an

X1 a1 ol & BOISOCoRsDHs RE Thach eH0 Bk odud ior e vk St aba it 44 Hesered
material ofgpbite Thd ?euﬁ & is]aﬁi]a_ll?%‘ﬁéﬁed H/h 1FXRARIRS and%s Moutihé shelshe
materials noted above tor the fifst“layer 1 O 1, depending on the

r equi r ementos sbghtishemalbanbhnctha thold 82eQverayong tiei side ¢fhihe slisseBleoppositathley 130

i s used. t.he second.surface 137 of the first layer. 131 is,affixed (e.g.,
by ¢ her mal SHIIGESL A hagne 35 Saee e atacted te il shEee 7 8f bt B
resiliaotl YayteRer@nbl fasidianhmrtiveaReBeheal sedlifg usilg h3dydrayipagetyldheough
hol e or open}idﬁ 1(5% whi ch %ﬂl d be si m9l ar to o_ér:_th% sgym asﬂa'?,hey?ji sc 13
described & ereleiweopaaiarthinlayeri8s afisonnd-jravgmigfingometenitl supleahenea cell2 and
is about the sanme size or slightly smaller than the hole 132. Over the side
of the disc 133 opposite the first layer 131 and al ong outer portions of
the second surface 137 of the first layer 131 is a thin circular |ayer 135
of sound-transmtting material such as 25 open cell foam which has the sane
dianeter as the first layer 131. The fimst |layer 131 and the layer 135 are
attached (e.g., by adhesive or heat sealing) around the periphery of the
disc 133 by radially outwardly extending sealing lines 139. The | ayer 135
of open cell foam hel ps prevent detritus or cerumen fromthe ear canal from
entering the sound delivery tube of a sound control device on which sleeve
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30 nmounted. The radially extending sealing lines 139 stiffen the_foamfirst
| ayer 131 and outer layer 135 and formradially extending fl utesd8r5&8det he
.disc 133 that can be 19 3 0 S E P 2002 WD 99151058 PCT/ US99/ 04943

advant ageouwot9/shesBp t hose peripheral portions conformto anRCUSMH4IBIai nst
the inner surface of an ear canal in which the sleeve assenbly 130 is

posi tioned as e end, porti 10. Figs.. 21 and 22 of the draw ngs
illustrate r_&“%‘@é@‘%?‘?ﬁ“&-n&éﬂﬁ%ﬁg? (9} S8“‘14"é@\ﬁénﬁméﬂ%tﬁﬁ?lfﬁﬁiﬁsop’ieﬁgﬂ HIYUEt r at es
three addi tdr%@ﬁlgq%ﬁﬂ&ﬁiﬁﬂéc&r*ﬁhal% Qﬁtﬁgﬂgﬂ{%ﬁh %Qlimgi}uﬁé SEY ReAped! v

according to t resent I nvention. |'eeve asse 140 includes a thin
di sc-1i ke fdrratherisaynd cadtiol afevizelopmehick skkeveohssembiuB@ afdyeberatomnied| inithe/i ng

first and second. osi.t e, surf.ac 146 .and 147, respectjvely,  and

general |y d@%’}nebgﬁ'ﬁ%gﬁt&i wia%scag?qe € B‘S)&‘s"ﬁgﬁf%‘&eﬁ? %j‘gétt i p%‘h(pggr_y Gl*ﬁge f oam
in the fsir : : {als
descri bésd 2%’6%?%3‘5%&%Q?P%ﬁ’%&%&hfg?g@g%g %,gﬁ]g{eoln %irl])g;yr ggﬁf ?}gérrgfrﬂ s of

t he sound deysridlsodbatiicwilbexweind fhmt the ssdomd serfass&irmd/ albag theperpddry &h t he
second surfac 47  of e first layer 14l is .affixed .Q., Db her mal
bondi ng. - aditesr e 16er RLn dhe Sirverscconly g Fudarard Piovht far rd) fo'GHETy
def or mabl e AllBRENBRU MR Ie OF td! 6t 13763 81BF1fH4n Sanld Hafl YBdte 4Rt @n £dgeQRENI NY

144 ~5 which could be simlar to or the sane as the disc 13 descri bed
above. The ifnersurfaceedthotarf aaah ddrig trtperipkern 88adsha first dayeni8hdo halp holiher t he
si de of1 thet dilsc 143 ot%%ai.tﬁ}the figst | ayer 141 and al ong outer portions
of the gecoﬂ%lsgﬁvrefaéﬁeén 8t MEF8T §aP st | ayer 141 is a thin layer 145 of

sound-transm ttiFigs N efd aB SfuBd d@SviapeMlGehle & ehird khitlodtnémadh aRieete hel ps
prevent detritus or cerumen fromthe ear canal fromentering a 20 sound

del i very t (AsEemehly 8P Regording feitheawesent inyention dhas saphp alachied 49 a saardesmrp! 140
M : _ ! . | oh
(st 1 ayerieyis sEfasfy 68 AR of Aot ARLEL GRO 38 Mttt BboBRE: 5 (e

adhesi ve orsaheatidnngr sctht slag)e asambiig 10h&he sieevé phanblyN0 Beludeenfitsndayenyer s

141 and 145 and _extending radially outwardly fromthe hole 144 is a | ayer
129 of Mat ¥l Sh&HHBAYNE Tirgigant seHnd SEPARIECTITRESS Bo FIdsd b HATPECHHREr & al | y

avai | abl e aa?cﬁ@ﬁé}iﬁﬂe @bweagmsé QRf: c%%,tair{hm%ﬁ ) ﬁé%@bz;/@x%&mﬂ n. The

first layer 141 1s surficiently thin't can be pierce or can be
stretched drevuerm thhse kmfabes 9kando@it.t Thd Soapnirnt the fandlaper 91 oould 1@ affsoandound

control device as the end portion 110 is. pressed t.hrough t first layer
Ta1 and ¢ nAOHTEC SOV TR o ¢ Rlos BUPERE o 2h PhR etletn dopse
assenbly 14@timilited BFeri & foaNekpeadihg oh tteehGiemdii€oPthejseaiid fehtiodbevce
deflnln% the generally oval perbghery 148 of the sleeve assenbly |40 can

hel p t &0corfovhich e Pegviepstanthly 88t nisds QF therfscq surfac 93mb theofipst gyer 99/ S
1058 PCT/ US99 142 ' f : |
T whi oh ¢ Rl (R iyl ahResh ol MSRarill BSERL RS $20°

W | | absor stief, résilemtly deforfiablecatiathri¢ht @a¢misadradl disn93vhheiRg tadiralghewde assenbl y
140 is positioned whi.ch can, prevent that noisture from cl ol%%i ng a sound
tube | eadi RPeRBLHeVigh culd he simikdr ta ¢fithe sameras e diss 13rdascribrgd abowe.ehbe canal
has often S r [ [ thes; canal ,
such as thg‘ﬁl'cﬁ}frt?l ngaulg%%g‘gi? Oalggnfdngﬁgct)}ﬁwl(@%gg%fgﬂp%cﬁ)?dqgg'ls'%g@gﬁ&se oﬁuﬁggﬁﬁ%e.
Such nd¥sst umelientiad thabsle 92. pamvel apirgathe pidebd fetire [dysccd3ogppasye shaficst taysound

t ub .., 0.015 i . [ D. t di t
canal aue 1% ba R Rt ottee BREIEA mndioneriehet B B letfl "
embodi Ment @sogn ShARKRHRSAAGEM (150 2A600 dlichin LoN KIRUBIES Rt AFERhoN. The

sl eeve assenbly 150 includes a thin disc-like first |ayer
sound- t r ansei appling astiveliyslrs keat beaksl amadiesd togéther mbimdi et paiiphegn®hali ng

first and cand .o [ rfaces 156, and 157, re ti.vel eral
oyl ndr cantper AReT 11 gy B A aPtr e AR g R e AGUET ° ano
an axi &o  or cerumen from the ear canal from entering the sound delivery tube of a hearing aid

or other sound control device on which sleeve assembly 90 may be mounted in the
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.15 hol e 152 extendi ng between those surfaces 156 and 157. On th gﬁé?&%&
surface 157 of the first layer 151 is centrally affixed (e.qg., &/DS I
“bondi ng, adhesive or nechanical fastening neans) a stiff, resiliently

def or mabl ew@bgglnggant menber or disc |53 having a through hptrEusssm@esni ng
154 which could be simlar to or the same as the disc |3 described above.
The sl eeve assenbly 150 is adapted to be nounted on 20 the end portion of a
sound contmweﬁémsﬁﬁe@@nﬁdwnbﬁba@vd vpd'rtqf@nnc:plto Mg 4.nSbe mateyial p§thenob- | i ke

end part 1 I3 .thr eni 154 | 153 ethr fr its side
opposi te tHe™ 1F¥e§? 5'%?& lté%smbtpgg tc[qﬁlgcqulf e§e ?edltﬁ qr?l‘é'd?fi daf{?ngr 151
wll st retcﬁ'hh@El@wwasfsé]ﬁblkrrﬁ@bzéalﬂé?tlﬁaiﬁﬁerjs%ﬁacé‘ 6 OfRe ichs c&ia@ﬁn&di ﬁi(a@:ﬂiedt he
first layer 151. The sound transnmitting material formng the first |ayer

151 can heﬂpﬁe%f?@@eﬁ@r tie slepteusssemblyeP Qs Sept sapling dogeberciavealayeisorh
. ent t | trol
devi ce Jon g ReiifE bt Sfe e R RRE A0 e Yers BiroBf WIS " 52

can, as |I95usamrcafaeﬂitaté1ﬁmﬁufactnﬁﬁg bmhefshai'ze &xérﬁmglsmbeyond the disc 103 of

sufficient outer dianeter and flexibiljty to bend and assunme a generally
unbrel | a-1i ke dfg&ptt @BHlSroh thg drawings idestiaiean (fgurgy smbpdimesnt of 2 le@eor an
ear canal Mhen S s&ht t canal on
an end portion ghl%g Ascgglxrq conﬁéﬁg%llﬁgghﬁﬁhgs E‘htgéjg{rg g%rt?f\aoﬁ%fo of
Fig. 16. Aohevhasvissetueh dshey fHeasdepatioeobihe dddid aelivery2thbe 38 dbsGiledP 2002
WD 991 51058 PCT/ US99/ 04943 be adapted to be cerunmen guard .t hat prlngarl |y
only prevelPVeidt the ERADS MaB AT e e [ IG5YP (RETRAY 10aRBIt PR dRTEAPFMPhe sound
del i very tyhgodf 1oaoffhes%ruhggom el QEPﬁrdé&&UEQ BHERA! M)[h reR¥nEE 1R gMg.Ch

sl eeve assenbly 1 e nount eé is could be done , by reducing the

di amet er cFhetdheeve nammblwmmmmessa)thnmém-hke fisst &youi 0 bEresdientlndexible only 5

ange. sot TOTEEIC) S VLS Shsge Ly oot pelmte ok il 2”7

cerumen gumhsity 'ﬁ&l%y@he?‘&fﬁﬂng' B?stpﬁfd' B&%& Yppokitd) GurfaBdse 10&t £IASNYE cont act
with the inner surface of the normal adult ear canal. Figs. 25 and 26 of

t he dridw rigspectivalsta eylndaical paripheryb s, mnmanmxmé holee 802 ex@ndiss dwbVsen160

di h f
200 9119 g P08 DL RO B B FRANRL09 3o 1 por 1 o1

assenbl y 1f80eitiuded destharbise $(Bnﬂeay;ﬁﬂyrﬂlﬁ’lc ﬁlfatethB buchedst thﬁDhMBErab@veQront her
suitable material having first and second opposite surfaces 166 gnd 167,

respectivd g,sedéeﬂﬂqm,d}ﬂa@egpeﬁ@?lﬂ 9781 \PT 06 8 TRiaGulehoR el foapy dersadingng
having an gxinghe n%@eﬁmfétg%ff &@gﬁthﬂ éilégﬁzg"%ﬁ'?vlﬁé}f) 5 s?éé%%gé%ﬁ]bgf@o@ﬂd 167.
urt e menber

The sl eeve asse er inc S an attac rrent means

fixed 200 tLtsedf |0rsthelswcmd dgusfacé d07 rof Itea Sedb [layeatlDaahiaffixedhie. gf i bysthetmaaler 161
of foam o e en ortion o t.h ound contr at t hrrent
merber conpeies AnEger of dtchativtr HRFRREITEN! oS aepisity HBStbEng o

t hr ough opﬁﬁtmeﬂt%n%elr%sﬁc\l\m Ha¢1}a§a REbznlfAe bPogniY foNFhiReaRMe of the
knob 20 Iike part through the 62 and the opening 164 in the disc-like
part 163 swomtlhrato m‘n@eaama agithe disf ddedescritedt dhovopdiicmpendg IQ‘} ltSWeﬂﬁdﬂb'sc li ke

part 163 can r rtion.of the.s ceto
ol d the cteebEnG8TEmls TERNEN PRt bt BRESR IR, BB R e
That afst acheant 10B6hssité tl’fetﬁI@trlay‘@flmlaﬁ@ﬁloﬁ Bolel pavtions bnmrelse@hd@anﬁcel69
havi ng opposite axially Eaced ends. The dISC |1 ke part 163 25 extends

acr oss onéQ?fOﬁthgﬁésté%@s hds # &hin dissdikel layar (195 i sonrd-fravsmeiftingasteral par t
167, the 's’ﬁ%ﬁ% ah. ﬁﬁ‘&eﬂ %‘h%uﬁ{%g fﬁ%'&m’cﬂ&é {E@rsg&é'dxaﬁ‘&%??slﬁa% fﬂ'gtdla}cf-rm

preferabl eing i e as one ormn

uni fornmy t(hl and $heefs pefnpihe@l bitezhed Ye.kl, Eby Itﬂeemhlhemmmg asdheslvaabemleal The
outer surface of the hollow cylindrical part 169 of the attachrrent nmenber

i s attachedalng)do heReriphen i@ %é%ﬁﬁg aYEfleJln By prambsicseolsthe lryss Wlheat
activajeahl g f’&hgﬁhéf %e t rQHaﬁ Qﬁctﬁg‘e%t iRfstriBe" rRp 1% Ly fod BP?&M@' ch it

is formed, or nechanica en| ng nmeans) to an | nner s rface of the 22
transmitting material helps prevent detritus or cerumen from the ear canal from
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3 0 S E P 2002 WO 99151058 PCT/ US99/ 04943 first |ayer 161 that defijmesiifipy .
hol e 162 between the first and second surfaces 166 and 167 and positions

the disc-like part 163 adjacent the second surface of the first |ayer 161.
Overl ayi ng wosysighe of the disc-like part 163 opposite the fporaisobeyses 161
and having its periphery attached to the second surface 167 of the first

| ayer 161 is a thin 5 layer 165 of a sound-transmtting materjal .or scrim
(e.g., reti eipurgtheciound dsliverydubg of Rdicarieg pisl g ethemsouadt sontrak deyicecett umen
fromthe ea fr "N deliver u f j aid
or ot her so&lﬁ%ﬁgsg%\ VF oﬁ%ggélg@&glzadooﬁ’aml%clﬁggﬁg%v?hﬁ g)éé{n%lfsygﬁ%’g f}rrgtyggagurlrtggnt ed.
Figs. 27-30layerls Ul ranti €108 thandxddndetieydrd thendivhl @hhavend suffitiehtyowntr dilractst eeve
to assenblies 80, 90, 100, 120, 130, 140 or 150 can be simlarly contained
and whi ch wa§- Beoyesdiamstes ig ok tnEs AHakOUS 0L W §-¥ ynad¥ o] G oy 1B a&lilmrl es

100. Th ' i . e oy
ang 1755 SHERP SRl SR D AR-80, B BORFIS, Bl BELS) 1T
havi ng nmaj oshapeiicbrfoaaingt tbahb gendraifye bva rinnandrlef éMameprtahieiaty thiok eharaj or

surfaces a first comfartm_sn,t 173 (see, Fig. 29) adapted 15 to receive
unused sl ee¥eSVaLsentiy 480 wopserigdan an §%B‘H%°%8%%Pr‘¥lﬁéﬁ{m‘?@7d£v’(°§é%ﬁ ithe  30)
adapted to i e |4 T ] a
laral ity of haTagn 56O MENGT ATART hEBpEt Rypr I SR A borbhinnol) 2

sl eeve assethioh pe pA8sedmghinsnthk limrer sivatetofi¢heckiaanatabby tfe redibenve of fledayerd vy

j oi ned f] I 1 d | 105 t hat I { di 103. T bot t
Lheet 115" nit! SEEfosr dinchroipeabiinammavHon e G Podpablnac sigal i are
opposed to g&floﬁsemﬁé fiest ARd Tobfic% g@kﬁ% 0} Bhd 105 Taﬁj“lc‘acén‘t)&édlﬁ‘cef03| Wil mdWepast

di aneters o he passageways are somewhat ‘I ess than the outer 'dianeter
of the discthat p8t obthe sumewyat 105 patseed tdraumst threeati canell ¢herelfy inmertik@gdhe | i ke

t 113 of _th tion 110. A | | f sl nbl, i 00
Pormed by  pBERETom wE 2l o tptsrhalth fud o By By PodRa SimhETod o ' °
sheets of f@RRekPe 2BeflBly 1003hEvdsREt ¥ HY 8hr ahAGWEh As SRAPbHies 1100 Wi t hout

physically renmoving themfromthe surroundi ng portions 175 thereof or
"weed". I5The heat Thealeey axaably Hl0coykkbe modiipddadrovide asemmen guged that

t t 173 | iti | i .
el Tneate | PRbCol el BARLLY BRebhl AR A 35C0H oot Blchiihe |
seal ed sheetamdrdlifagttebedf &rhebtigy aidngrastheresouind édntiyy deat eni wigich kieeyor t i ons

175 thereof 30 surroundipng the sleeve assenblies 1Q0 they delineate to the
top and bot S ADgmaY e maumtes ,T%I/ﬁﬁoé‘ baAoNseDYGHROIDE fite ﬁa@epﬁw&ﬂée

adhesi ve or ! ; i :

ool ci008 P ‘(ll)tg%%g@'tﬁﬁg)slta% 1?33‘%’#*?%@%&3“? p &byt e Semp &5, B GRPLUIRlY | ce
portiong0 17largsr thine tixhewts dameteparfithe dspd®ddeign delht tod0.R6 drxthi oMb 8 196.6 To

wi t hdraw a sl.eev ssenbl.y 100.from.the. conpartment 173. the. uset.inserts
the knob. |1 RATERETES 15 S SREL A PRUPRFISh o) 4o Bk eTevR FRia) S RS

di stal end pRet b@faced oAMBHAST adPUES @AM MHiclH OXiyChsidBfaBHOM §iR€ tat ake t he
holes 177 in the top sheet 171 and then through the axial hole 102 in the
sl eeve assehipioplly gpthsaiange ehebdys(le ta 17 mmrestkanshs 19 RS par vide betwesn then

d th o : : ) .
o the bor t St o S dhn e cbeFyRbing deiilsicf U IPHGEE B Por!
assenbl s 100e pesitibrigdves into that hole 179. The portion of the disc 103

circunjacent the_hole 102 resil]| entliedeform; as the 1 o knob-Ilike part 113
passes t hrough i Fig- dhghewean sanmsetable endopasten kbl oka spund sontrohdevigegve 114
of the end [ e, I 7 td -1.0. hol e
177 in the ?g%hsaﬁgé%l é%ﬂﬁa{@e\é’%rag%é@?fl ﬁ%ﬂg?&;@vﬂéﬁgggéﬁﬁo&%ﬁgglﬁwﬁ?fé&ﬁ IS now

mount ed on bitewaitdl will bk atesdritzd with aeferaree MOURE i wigh dlo slesverbsemblye100 ‘

restraini ng,L'grce caused b)si the positioning of the disc 103 in the groove
114 is greatBSTRAGH Fige Hed? 2B APndhe seraspibelibansd £nd portionr 1 101 ageripher y

of the ee I i LGQf I heet s
del i nea’I§ (? ngXﬁ%@g%@%ﬁlg%@ﬁgg@e&% g@%’ﬁ@gﬂf%ﬁrﬁaﬁE%I%elnﬁ%%{lzlﬁg(??g%?men

t he sheets &n patiallyldéfireddytan gmniilar tineunsfersmtiel geswentl4yat 1Oprorioml bed vfen t he
sheets 171 and 172 while deflecting it so that it can pass through the hole
177. 1f for some reason, sufficient engagenent has not been achi eved

bet ween the disc 103 and
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20 the.end portion 110, that restraining force will pull the sleeve
assenbly 100 off of the end portion 110 and cause it to remain in t3ESEP 2002
container 170 as the end portion 110 is pulled fromthe container 170. The
second conmas bomanss 174 adapted to receive used sl eeve asseniplorasod 943 s
best seen in Figs. 24 and 26. The bottom sheet 172 has portions folded to

forma 25 rectangul ar L& ection 178 proi; ecting away fromthe top sheet
171 to forﬁhqlﬁ@bgb\fﬁmrf fand a4e¢and nesieen bl Zeexjendingsa pbow @ nght pedlefipBen. The
t op sheet hasr eral | K S vi de
nmeans for r%gerlreow ngtﬁ%?(g%?’gﬁge%@qaé@gn%ﬁ ‘!ﬁgg&%gkgpg@nﬂ%uﬁ@é%ﬁ& E)FO giges\% ces

. such as t hgownitragniittone pdagendyali2oerendiag layially ahiongh togimof thet pertions
conpartment 174. The general]y hol e shaped, 30 sl ot 178 includes a ngjor

) ke >

general |y rétraAddRdPatenans dhrough thesgrates of thg keqb-hisparhid: apowut ¢andke 182,
. The width ' [ [ ' : 4 3

0 Sep 2602 ior0e BEEE BabadSAALta, LT PR e S IR pRATR s Mrouh
di anet er ofmitivetubt ét¥ éroas s enbidypraditing mensrhieting attampiifyind portieatod agohirakr

i 182 is | he di f tl i 103, b h h

e ol i s R S e, 30 e el b ol
of the groQygn %Hh@@,ﬁf?éh&l? ak Q%Cmfaﬁné et RarR B tmade3by RESHBAPREdWoR] ERYE

assenbly 100 from a soun ontrol device such as the end portioh 110 on
which it i CApdieeuhrtiohd 18] efethe savsdisiiyol id0icercathe engdggdowith dhe slteve s

inserted through maj or_.portion.1 of .t | ot. 180 r .the end
bor 1 oo 1gseably 18 aeéraRe eh Rt Bike et 1dGBingieh 25 s Hh 1085 & ©he
slot 180. The& i18nd 100rtdreMts B suffadhBIb didl theenanwantol doafiet With iRiposi@ess 171,
the resultant foorce causing the portion of the disc 103 circunjacent the

hol e 0 102 thaodisprildgsuancapdmgditsappaung He4.s| Adelefoges snbey apwited: 20 Hat thel | ed
of f of the Lop. 1 - i.ted jn t F b oen . to
oheet 171 PRRIGHEELIE Bec 16 BNRRRAR it SRekils 108 HOTP HAS sy kb6 P

rect angul anikp@aiti 13 bGlasothrbiigh tHedpedB@ 10a. rEetditctinjdtenep®ién 6f thesdst sl eeve

assenblies 100 in the conpartment 174 qut through that rect ang%ul ar .portion
181. 15851 f 182 shanepringp bagkosn tirhi seaty §sethgr saetgingd inithg Srpavs 1d4ite grovadsr i nk

wr apped, or, i K v efdnl - i of the
dr awi ngs, tahsglrgé kilﬁgﬁlgﬁ %é&gfe}%%%%ggtt%n?h&ge Sﬁ&n dooé}gg{g%sf%@}s gh?é’f g}?eeeve
assenbl y 196urak conteblndevice. t e pieese rksemble il am thel patabll Y0 efighgedund t h an

end portion of a reusable solid soynd cantrol device or ear.20 pl.ug 200.
The oar  pl QGTBRIIVIECGSE B TasmiR T8 POSTHORTptet 9SI g pest Fhe AISF gl

pref erabl y pefsor’ sSdak fchnd1asy bia8thg fal @atieh! g%n&@.ll%’ Wﬁéﬂgﬁxlm&lﬁﬁfk@baﬁ €16 of the
pol ypropyl ene) and has two axi af’l% spaced sets 201 of two opposed
t ransvé@p se petiton | H) spadedsdonghie elongpiet prst dphdewal the snehybke pat ukld and each

. endi ' | f h h
Chem a 11 el B irednP chsf 4ok o B Bt Honsalegiotior U Boting 8 g\ BB G "
hi nge". Thaoblintsithdedt cagfls "As i0nitRes o tHaepdésiorsiatibe &R tandl, thopersdfry of

transverse cuts are di sposed at rljﬁ%ht angles to each other wth resg}ect to
a cross- sedhq gacvst aqsmab& 1@ wilhgonfier to And gost eEANE| the) rpepnlar Hubgenersyl
different directi t "LV ' " LA L O ; |

corr espondi g 50 ARES, 415 & bhilh U7 debaeR anbll OrRueRRB IR Scbve
inserted. ThkentleeOeimtgeabtanal 86l basighaled toatht nsatbylaligemert 9T ankdgolivd 30
attenuating resilient slowreco

very cl gse el |l foam having first and

second oppdSithesideef fieab14s paﬁoﬁﬁ@?p@@ﬁ%@ﬁ%@f%%@%@QledBWFetg}g
periphery 138ubel WaehitO@Stheleur catal wilith 430 will thereafter partially hide the
portion 110 of the sound control device from view. The distance between the edge

117 on the tab-like portion 116 and the groove 114 is in the range of about 0.5 to 1

30 inch or 1.3 to 2.5 centimeters, which, for most adult persons, will place the sleeve
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WD 991 51058 PCTNS99/ 04943 surfaces 196 acid 197, and an axi al h0|§ %zé )
ext endi ng between those surfaces 196 and 197. On the second surfa ) 2008
.the first layer 191 is affixed (e.g., by thermal bondi ng, adhesive, or
mechani cal washgniseg neans) a stiff, resiliently defornabl e FiTyesY00893B
menber or disc 193 having a through opening 194 which could be simlar 5 to
or the sane as the disc 13 described above. The opening 194 is axially

al i gned wi tasserpdy HOODbetusenathg first ansospconhberdsnp spIeomds eall ¢4t Whes the | er
than the h : i f pl ug 200 has a knob-Iike part 203
at its disﬁg eégzmﬁg F§95§R§%§F§§&%6¥ég§ annul ar circunferential groove

204 at the proxikigs. Ehdndfl8t sfethendrawirigseillpsrate 208fth lembodinent hef kBlebvd i ke
part 203 is inserted through the axial hole 192 in the to first layer 191
fromits fiassemyrk2icecconiing iel tho pegentningeriiont Het can b attachedofor # SAURE t he
disc 193 s i ag Jd j : ' f i St i t hat
the. por b1 ore il B &k o BT Shepitiof K Phece b atcbe 1R ABR bR, ')
al | owi ng t hthe kleeve ddskablyaldo. 1DRe sleeveasserhibly AQQ hindlides pihini dige-likd fleXibde

ci rcunj acen ortiqQn qf the disc 193 then springs. back, seating itself in
or engagi nq‘grﬁﬁléyﬁrlgé\f’gp? g5 95O d\é‘taé’?%ﬁ‘?égnf‘ﬂlav%a}%ﬁta‘i“dﬁe tRPOgYages
the sl eeve qsmenbly 2haq 2§Preklk€cti9é1?9a g}(fmxdriélllt}feﬁgﬁér?lm& AR dd LSt egh two
cylindrical layers 210 of sound attenuating reSilfent slow recovery cl osed
cel | foam hxiindipgebetwmédntheset sunfdeasd 26lmdUgh. Fhemiategial dithe first laysuh Bdoon t he

Bt and e FEgle, COARE 1Y of M BAAr A RO PR (HORTL P SePEeE

canal and 1 thacéduifertetts 2 tREBSINAEoRfroll diid2! dHOwRER 1Rl s1EVe astdnipa20inges”
to correspond to the tortuosity of an ear canal into which it i's inserted.

Al t hough, tused.plQuytiRrEcords surfacandd| ofrthe futstaleysyr Qut weaflixed (e by themgpal

shoul der 2 Qi re that _the sleeve assenbly 190..and..t cyld ndri cal
| ayers 210Qov?)/lnhngbgtcﬂ’rfr(‘aisi‘sll it & negt aﬂlcgleﬁsfélﬂlgl 8153?5?50% S%ﬁ?{??él‘egﬁkig&f{?)‘%%%e pl ug
200 al so i neiatitfent andiitier @k Hisc @DY gDk ehrbagh BE6 oRbpdnig EXIC whididodikd €23 he

knob 25 1i ke Fart 203, by which it may be manual ly manigu! ated to insert it
in or riénoveud havesimiy ethe samamaterid, thigknesssanzhole 124 AmterdpepsTHES 208

that can r%gheégi_s@més@ﬁw@%b&wm)di os ﬁﬂingtpﬁttd’m: fintthR 18 NS ofE0 can

be tied toge n view of all such a er obvious variations of the

i nvention, dimeettpl¢fimadrty lobedike pstiont d29ef dendita L2Sdradiatly projettigpfromcd at i on
for and recognjtion of the doctyine 30 of uivalents. 26 .. 3 0.S E P 2002
What is cl & @cwtgﬁ?@@’(}@néggé | Jhe @pening dBP@a%aﬁﬂeﬁd’V%a&g BAPOHbn of a

sound cont rgt sgRY ke ak i Ml N822 dRPSHAP8HRAL 188bhoshE BMLHAS BHED! ¥
conmprising a first layer of resilient flexible material having opplsite

first afd s@dond alengf ewersportens of the pdoond sentaas! 187 &f thechrst lyenbabsra thinked to
said first | I i ond.. sur f i t . aving a
hrough' opetieng” PFOTE S HabaRBRR Y PRET EL A SRR My R ety

attachment wigiohass e shiatidmtterak tite fdi RYENI2 ItMdhaeitoperiphiety atfachb®(e.g., :
attachnent nenber can rel easably engage_ the portion of the sound control 1o

device to M Gempal b@né@SeadiwsitVﬁeorshﬁ@hgpaéiaal toghe pexphesy 128 ofithg Bist lysssenbl y
AN \ S tire . . e
has " port pizdt yPisTeder O8I o biysnfile nBUEY st SR Coy BESRLRL 11

to the Bar fi@nahe edr canslsfedmientedinghi whnd kelisdre eve dEsssahl ohsolldevidesar t ed,
and said first layer has_ a hole between said first and second surfaces
al i gned wi tWhichelaspe aesembin 120 impyabe mawmtsdt  Hasrperiphsralinortionsqed thep@iset r abl e

adl acent Uhgrapeindbud 18423 AU EMITRERG b BE1GIAMPYSTBN 18 L he

knob- shaped part of the sound cont evic rough sai yer and
sai d att achofght diseiB2mwhi@0cH befadyvhntegevuass belplthosapedplkiralgpdroonsd ainfiorgn

wherein t heclgseeu Poh'tal{ey in%];r Ssgrlfgce of an ear canal in which the sleeve assembly 120 is

30  positioned as by the end portion 110.
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first layer has a shape sel ected fromthe group consisting of cyli ndr| cal,
oval , truncated conical, contoured, |obed, and fluted. 4. A slecvbSER&8hbI y
according to claim?2 wherein said first Iayer is of 25 sound attenuating

sl ow recoveyyoé/Hase S A sleeve assenbly according to clai mpéri¥éddisss
including a layer of sound transmtting cerunen restricting material over
the side of the attachnent nenber opposite said first |ayer, said |ayer of
sound transm t t Thegparphearienof3be ﬂaystsrli.dtaindg2&&beldib&|oﬂabm’th¢gtkanp&;mhlpm§r al

t ttached, t [ | A sl di t
Ol ai m 2 WHURSHE g ey obe ik aromims kdlipf 5 fe(Honcaiia HIoB G E P and sai d
sl eeve assfghoks hd!E&AY8Fm WIE éh@ﬁsdn%vﬁlrﬂé? ph% s?e%ve aske@bly B0P 12002 | ayer

of sound transmitting cerumnmen restricti terial extending over the side
of the at tfdcifntbatdisceld3eon @ppmsd t@trmmdvxf:e nssadalpaeyleso thmtdthhalnewg agsemblyi phery

,attachdt t he he aid fi | a d first i dsa'd

| ayer @Srﬁ? {8‘3%‘% tF¥}?fgertdz‘?l I{@)gttsrqu%&p{)]r& %’F.? aﬂon?ﬁi fafi c: ent
out er dl angy ggcsﬁedaml ?&hﬂ%@ %muf&b@gattha/slfemxaspélﬁolpq2@@@%@%@@@%@
general |y unbrel |l a- shaped shape having a perlﬁ eral portion conformng to a

general |l y mmallmrﬁ@rcrwrsww offanzar esal ingmwhichiitap inshised | eeve assenbly is
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transmtting cerunen restric rraena exten over the side of
attachnent liﬁmﬁpeslta)mpd'frsttleyeremd ahd lakingloayae rpoarmls af tlmcsleemhdtaurﬁ;u B7ofr st

| ayer, said | rs i.n sufficient S out er .di aneter to.restrict
contact wi ﬁfaﬁg X gl tﬁH‘f CIEF“kPéé?yeF ﬂ¥6 Oag?‘lﬂﬁi -rapsmitfing pateral spal 35 o
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of the sleeve assenblies and withdrawi ng the sound control device fromthe

container if a desired degree of engagenent has not been achi eved between

t he knob shaped part of the sound control device and the sl eeve assenbly,
wher eupon the sl eeve assenbly will slip off the sound control device and
remain in the container. 25 14. A contg ner according to claim 13 wherein
said holes are in part defined by radially inward extending finger |ike
portions of said sheet, the distal ends of said finger |ike portions
defining central portions of said holes having dianeters slightly | ess than
the dianeters of the first layers of the sleeve assenblies



30 so that the finger like portions nust be flexed to aIIowthez)@i 585 )
| ayers of the sleeve assenblies to pass through the holes to pr iS @Zu d
means for restricting renoval of one of the sleeve assenblies with the knob
shaped part wajodidigsssound control device if a desired degree pET/eRaARSFENT
has not been achi eved between the sl eeve assenbly 29 30 S EP 2002 and
the sound control device. 15. A container according to claim 13 wherein
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conf or mst o whieh eenld dbarsihilarf toapr dbesameaasotheddisc H 3tdsscrivied a@bevea sBlembirsy 1aysr

inserted, a a lLe between said first. gnd.second,suffaces,, and said
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control device conpri si ngéa resilient stiff flexible disc-shaped 1_‘(lp;aart fixed

to said firkkl isa/mn layer A4Yiodgound-mrrsmjHingasieny wich ga cpemicelh retigudptethl e to
affordin : br sk t [ [
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the portion of the, soynd .contrqgl devige to haold the sleeve assgnb on the
bor t on of AEOUHEHARII L Pyl BEe Ganed SRerreheiel gt s SR BPRING t o
claim 17 whefei The ahyférd 145 tankaysy a&%&h&ﬁ&g_@ﬂ@ﬁg@@t HNAREL DY o$|tfé‘£{iﬁfcover y
foam 19. A sieeve assenbly according to cla m17 whefein said attachment
structure fagalingrareundpthieseperiphiand. oWetwdenritie ilggers pal andddd rapdogxpersiing:

Z)r(\ijgl L% dsggi%ﬁigll}? ﬁg%@ﬁ' %)r?llﬁﬁg ngeaﬁﬁdis %alraglerel)ﬁlbeor}d\i/aggr sorbent (())rnaeds(());belslfjl Id
25  material such as that commercially available as Grade X1040 DRITEX from Fort
James, Green Bay, Wisconsin. The first layer 141 is sufficiently thin that it can be
pierced by or can be stretched around the knob-like part 113 on the end portion 110 of
a sound control device as the end portion 110 is pressed through the first layer 141
and through the opening 144 in the disc 143 to engage the sleeve assembly 140 with
30  the sound control device. The projecting lobes defining the generally oval periphery
148 of the sleeve assembly 140 can help to conform the peripheral portions of the

20



|0 said hollow cylindrical part, said hollow cylindrical part bein

attached to a surface of said first |layer defining said hole betvvegn %Egizgﬂz
first and second surfaces and positioning said disc-shaped part adjacent
sai d secongygpoydiggpe of said first layer. 20. A sleeve assenppynaoseqos ng to
claim17 further including a |l ayer of 15 sound transmtting cerunen
restricting material extending over the disc-shaped part and having a
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devi ce to doba. the sl eeve on the sound control deV| ce 23. A conbi nation
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of sound atXehayig ﬁ@IQPWWé(%\ﬂ@PanﬂM\an@ omild Re suRPIMQLTdhe s888@8i ng t o
claim 22 V‘éﬂg;gﬁnlf@ésgnkp%hébogg C’Fhe slkeve Q&Qﬂbgpfgd 1%' aﬂﬁt\éhqg He%n&hrﬁgdj&q

delivery tu avin sound passagd hr ou sar d
knob- S#Uapettle pead 'portﬁ)aldi af doupd cd)lﬁrtﬂ rdevise eficht 43i the 'e]hd?pmblloﬁ lnol‘qymasemngmn erial,

said first yer has a hgl e en said first and con rfaces allgned
with the o‘ﬁ'@glﬂij? R hl%thf%liﬁb\é@ﬁpp?%%éﬁ ﬂmﬂ&fgﬁ? SHOEh TG el | very
tube 20 exippdse metﬁ}sﬁﬁ%# 1'5@06} ?ffeﬁé)ﬁgtengm tﬁélﬁ%sh@ay%f @91 efm th@cihloasdment
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| ayer of sthenichobrliites part t i13g frmnutaemdc esljadent itheg finsit yemllShaviThg seund

i pheral_port {Laghed tosaid, £irsy id f | d said
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26 A cobl HotPort UERErERnTved Rirtitn 5 RRRd P o8 ¢ Bof A0RREREE e

i ncl udes r@géd d@meiey dndendxiftys Robad frdaabing PEeiepslly umbraldilehspd
portions between said first |ayer and said |ayer of sound transmtting

cerunen r eXforEting do rihe eenerplly 3val imnep syHpcepgban ear canal when the sleeve
30  assembly 150 is inserted into the ear canal on an end portion of a sound control device

such as the end portion 110 of Fig. 16. Altematively, the sleeve assembly 150 could
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"27. A conbination according to claim25 wherein said first |ayer_and said
flexible layer of sound transnitting material are attached toget 88rSER g
.radially extending |lines between said attachnment nenber and said

peri pheri eswod%s1088 COnbi nati on according to claim25 wherei pEAIshIHIREYE
assenbly further including a | ayer of water absorbent or adsorbent material
between said first |layer and said | ayer of sound transmtting cerunen
restrictingeradapied & be cOumMAN guatsl thatt promaraly cohpreyent detsited on cEZumpre fremn sai d

portion of the 1 o sound control device.is sound, del i very tube having a
Phrough souftiSaelab B riiiia B PR e utwelcbrERas it bolhe? sOfd 17, &
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Figs. 27-30 illustrate a container 170 in which a plurality of the sleeve

10  assemblies 80, 90, 100, 120, 130, 140 or 150 can be similarly contained and which

will be described containing a plurality of sleeve assemblies 100. The container 170

is formed from top and bottom sheets of material 171 and 172, respectively (e.g., of

0.024 SBB plastic coated bristle board) having major surfaces attached together, and

defining between those major surfaces a first compartment 173 (see, Fig. 29) adapted

15 to receive unused sleeve assemblies 100, and a second compartment 174 (see, Fig. 30)

adapted to receive used sleeve assemblies 100. The top sheet 171 has a plurality of

holes 177 which are larger than the major diameter of the sleeve assembly 100, but
smaller then the diameter of the peripherally joined first layer 101 and layer 105 that -

envelope the disc 103. The bottom sheet 172 has a plurality of through holes or

20 passageways 179 that are opposed to and centered on the holes 177 in the top sheet

171. The diameters of the passageways 179 are somewhat less than the outer

diameter of the discs 103, but somewhat greater than the diameter of the knob-like

part 113 of the end portion 110. A plurality of sleeve assemblies 100 are formed by

positioning discs 103 between and heat sealing together two sheets of foam to

25  delineate individual sleeve assemblies 100 without physically removing them from

the surrounding portions 175 thereof or “weed”. The heat sealed sheets are positioned

and fastened in the compartment 173 to hold and position the sleeve assemblies 100

they delineate in the proper positions between the holes 177 and 179. The heat sealed

sheets are fastened in the compartment 173 by fastening the portions 175 thereof

30  surrounding the sleeve assemblies 100 they delineate to the top and bottom sheets 171

and 172, which can be done with a suitable adhesive or, as illustrated, by heat sealing
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10G ' 10%& Ql)‘GumlJ@cehlt llh}: ole 179 below that sleeve assembly 100 and moves into that hole
179. The portion of the disc 103 circumjacent the hole 102 resiliently deforms as the
10 knob-like part 113 passes through it, and then contracts and becomes seated in the
groove 114 of the end portion 110. Removal of the end portion 110 through the hole
177 in the top sheet 171 also removes the sleeve assembly 100, which is now mounted
on the end portion 110. Effective mounting occurs when the restraining force caused
by the positioning of the disc 103 in the groove 114 is greater than the restraining
15  force needed to tear the periphery of the sleeve assembly 100 from the portions 177 of
the heat sealed sheets delineating the adjacent sleeve assemblies 100 that are fastened
between the sheets 171 and 172 and to pull the sieeve assembly 100 from between the
sheets 171 and 172 while deflecting it so that it can pass through the hole 177. If for
some reason, sufficient engagement has not been achieved between the disc 103 and
20  the end portion 110, that restraining force will pull the sleeve assembly 100 off of the
end portion 110 and cause it to remain in the container 170 as the end portion 110 is
pulled from the container 170.
The second compartment 174 adapted to receive used sleeve assemblies 100 is
best seen in Figs. 24 and 26. The bottom sheet 172 has portions folded to form a
25  rectangular projection 178 projecting away from the top sheet 171 to form the
compartment 174 for used sleeve assembles therebetween. The top sheet 171 has a
through generally keyhole shaped slot 180 to provide means for removing used sleeve
assemblies 100 from sound control devices such as the end portion 110 and
automatically storing them in the compartment 174. The generally keyhole shaped
30  slot 178 includes a major generally rectangular portion 181, and a smaller rectangular

portion 182. The width of the major portion 181 is approximately the same as, or
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10%& () - p%rtmn 182 of the slot 180. The end portion 110 is then pulled away from the top
sheet 171, the resultant force causing the portion of the disc 103 circumjacent the hole
10 102 to spring away and allow the sleeve assembly 100 to be pulled off of the end
portion 110 and deposited in the compartment 174. The top sheet 171 includes a
rectangular portion 184 projecting into the rectangular portion 181 of the slot 180 to
restrict movement of used sleeve assemblies 100 in the compartment 174 out through
that rectangular portion 181.
15 If desired, the container 170 may be provided with a lid, shrink wrapped, or
packaged in a cardboard sleeve.

Referring now to Fig. 31 of the drawings, there is illustrated a tenth
embodiment of a disposable sleeve assembly 190 according to the present invention
releasably engaged with an end portion of a reusable solid sound control device or ear

20 plug 200. The ear plug 200 is elongate, smaller in diameter than the ear canal,
preferably of a stiff resilient flexible polymeric material (e.g., polypropylene) and has
two axially spaced sets 201 of two opposed transverse cuts in each set 201, with the
opposed transverse cuts in each set 201 extending not quite half way through the plug
200 to form between them a flexible portion of the plug 200 of the type called a

25 “living hinge”. The “living hinges” formed by the two sets 201 of opposed transverse
cuts are disposed at right angles to each other with respect to a cross-section of the
plug, and thus, allow the plug 200 to bend in different directions at those “living
hinges” into a shape generally corresponding to the tortuousity of the ear canal into
which it is inserted. The sleeve assembly 190 includes a first layer 191 of sound

30 attenuating resilient slow recovery closed cell foam having first and second opposite

surfaces 196 and 197, respectively, a frusta-conical periphery 198 between those

25
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defined by an annular circumferential groove 204 at the proximal end of the knob-like

part 203. In use, the knob-like part 203 is inserted through the axial hole 192 in the

10 first layer 191 from its first surface 196 and moved into contact with the portion of the

disc 193 surrounding its opening 194. Axial force is then applied so that the portion

of the disc 193 circumjacent its opening 194 yields slightly, allowing the knob-like

part 193 to pass through the opening 194. The circumjacent portion of the disc 193

then springs back, seating itself in or engaging the groove 204 to provide a snap fit

15  that securely engages the sleeve assembly 190 on the plug 200. Alternately, as

illustrated, two cylindrical layers 210 of sound attenuating resilient slow recovery

closed cell foam having axially extending through openings 211 are mounted on the

plug 200 on the side of the sleeve assembly 190 opposite the disc 193 to extend the

length of foam that can contact the inner surface of an ear canal and to facilitate

20  bending of the plug 200 at the “living hinges” to correspond to the tortuosity of an ear

canal into which it is inserted. Although, the plug 200 has an annular radially

outwardly projecting shoulder 205 to insure that the sleeve assembly 190 and the

cylindrical layers 210 will be maintained in a fixed location on the plug 200. The

plug 200 also includes a manually engageable tab 206 at its end opposite the knob-

25  like part 203 by which it may be manually manipulated to insert it in or remove it

from an ear canal. The tab 206 has a through opening 208 that can receive a cord (not
shown) by which two of the ear plugs 200 can be tied together.

In view of all such and other obvious variations of the invention, the following

claims should be construed with full appreciation for and recognition of the doctrine

30  of equivalents.
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shaped part through said attachment member so that the area adjacent to the opening
in the attachment member can releasably engage the portion of the sound control

10  device to hold the sleeve on the sound control device.

2. A sleeve assembly according to claim 1 wherein said first layer is of
polymeric material and has a periphery between said first and second surfaces
adapted to conform to the ear canal of a user into which the sleeve assembly is

15  inserted, and said first layer has a hole between said first and second surfaces
aligned with the opening in said attachment member or is readily penetrable adjacent
the opening in said attachment member to afford movement of the knob-shaped part

of the sound control device through said first layer and said attachment member.

20 3. A sleeve assembly according to claim 2 wherein the periphery of said
first layer has a shape selected from the group consisting of cylindrical, oval,

truncated conical, contoured, lobed, and fluted.

4. A sleeve assembly according to claim 2 wherein said first layer is of

25  sound attenuating slow recovery foam.

5. A sleeve assembly according to claim 2 further including a layer of
sound transmitting cerumen restricting material over the side of the attachment
member opposite said first layer, said layer of sound transmitting cerumen

30  restricting material having a peripheral portion attached to said first layer.

6. A sleeve assembly according to claim 2 wherein said first layer of

material is thin and flexible, and said sleeve assembly further includes a thin flexible
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10t1 TdE: /cerumen restricting material having sufficient outer diameters and being sufficiently

5 flexible to bend and assume a generally umbrella-shaped shape having a peripheral
portion conforming to a generally oval inner surface of an ear canal when the sleeve
assembly is inserted into that ear canal on the end portion of the sound control

device.

10 7. A sleeve assembly according to claim 6 wherein said attachment
member includes resiliently flexible spaced radially projecting lobe-shaped portions
between said first layer and said layer of sound transmitting cerumen restricting

material.

15 8. A sleeve assembly according to claim 6 wherein said first layer and
said flexible layer of sound transmitting material are attached together along radially

extending lines between said attachment member and said peripheries.

9. A sleeve assembly according to claim 6 further including a layer of
20  water absorbent or adsorbent material between said first layer and said layer of

sound transmitting cerumen restricting material.

10. A sleeve assembly according to claim 1 wherein said first layer is of
sound transmitting cerumen restricting material and has a sufficiently large outer
25  diameter to contact and conform to the car canal of a user into which the sleeve

assembly is inserted.

11. A sleeve assembly according to claim 1 wherein said first layer is of
sound transmitting cerumen restricting material and has a sufficiently small outer
30  diameter to restrict contact with the ear canal of a user into which the sleeve

assembly is inserted.

12. A sleeve assembly according to claim 1 wherein said first layer has a

28
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attachment member or is readily penetrable adjacent the opening in said attachment
member to afford movement of the knob-shaped part of the sound control device
through said first layer and said attachment member, and said sleeve assembly
5  further includes a thin flexible layer of sound transmitting cerumen restricting
material extending over the side of the attachment member opposite said first layer
and attached to said first layer, said layers having a sufficiently small outer diameter
to restrict contact with the ear canal of a user into which the sleeve assembly is
inserted.
10
13. A container containing a plurality of the sleeve assemblies of claim 1,
said container comprising a first compartment for containing the sleeve assemblies
including an upper sheet having a plurality of through holes, a bottom sheet having
passageways that are directly below the holes, the diameters of the passageways
15  being somewhat less than the outer diameter of the attachment members of the
sleeve assemblies and the attachment members of the sleeve assemblies being
supported by the parts of the bottom sheet circumjacent the passageways below the
sleeve assemblies, said container including means for restricting removal of the
sleeve assemblies by inserting a portion of a sound control device including a knob-
20  shaped part through a attachment member of one of the sleeve assemblies and
withdrawing the sound control device from the container if a desired degree of
engagement has not been achieved between the knob shaped part of the sound
control device and the sleeve assembly, whereupon the sleeve assembly will slip off
the sound control device and remain in the container.
25
14. A container according to claim 13 wherein said holes are in part
defined by radially inward extending finger like portions of said sheet, the distal
ends of said finger like portions defining central portions of said holes having
diameters slightly less than the diameters of the first layers of the sleeve assemblies
30  so that the finger like portions must be flexed to allow the first layers of the sleeve
assemblies to pass through the holes to provide said means for restricting removal of
one of the sleeve assemblies with the knob shaped part of the sound control device if

a desired degree of engagement has not been achieved between the sleeve assembly
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10
16. A container according to claim 13 further comprising a second

compartment for containing used sleeve assemblies including a sheet having a
through generally key-hole shaped hole, said key-hole shaped hole including a major
portion and a smaller portion, the size of the major portion being at least the size of

15 the first layer of the sleeve assembly, and the smaller portion having a width
dimension less than the diametrical dimension of the attachment member, a sleeve
assembly being removable from a sound control device on which it is mounted by
inserting the sleeve assembly on the sound control device through the major portion
of the hole, sliding the sound control device into the smaller portion of the hole, and

20  pulling the sound control device away from the sheet to cause the sleeve assembly to

be pulled off of the sound control device and left in the second compartment.

17. A sleeve assembly for removable mounting on an end portion of a

sound control device including a knob-shaped part, said sleeve assembly comprising

25  afirst layer of resilient flexible polymeric foam having opposite first and second
surfaces, a periphery between said first and second surfaces adapted to conform to
the ear canal of a user into which the sleeve assembly is inserted, and a hole between
said first and second surfaces, and said sleeve assembly further comprising
attachment structure for releasably attaching the first layer of foam on the end

30  portion of the sound control device comprising a resilient stiff flexible disc-shaped
part fixed to said first layer and having a through opening aligned with said hole to
affording movement of the knob-shaped part through said hole and said opening in

said attachment member so that the area circumjacent to the opening in the
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structure further comprises a hollow cylindrical part having opposite axially spaced

ends, said disc-shaped part extending across one of said ends and being integral with
10  said hollow cylindrical part, said hollow cylindrical part being attached to a surface
of said first layer defining said hole between said first and second surfaces and

positioning said disc-shaped part adjacent said second surface of said first layer.

20. A sleeve assembly according to claim 17 further including a layer of
15  sound transmitting cerumen restricting material extending over the disc-shaped part

and having a peripheral portion attached to the second surface of said first layer.

21. A sleeve assembly according to claim 17 wherein said disc-shaped
part extends along and is attached to said second surface of said first layer and said
20 sleeve assembly further includes a layer of sound transmitting cerumen restricting
material extending over said disc-shaped part and having a peripheral portion

attached to the second surface of said first layer.

22.  Incombination, a portion of a sound control device including a knob-
25  shaped part, and a sleeve assembly comprising a first layer of resilient foam having
opposite first and second surfaces, and a stiff flexible attachment member having a
through opening fixed to said first layer along said second surface, said portion of
the sound control device extending through said attachment member with the area
adjacent to the opening in the attachment member releasably engaging the sound

30  control device to hold the sleeve on the sound control device.

23. A combination according to claim 22 wherein said portion of the

sound control device is a sound delivery tube having a through sound passageway
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on the side of the attachment member opposite the first layer, and the sleeve

assembly further includes a layer of sound transmitting cerumen restricting material
over the side of the attachment member opposite said first layer and overlaying said
knob-shaped part, said layer of sound transmitting cerumen restricting material

10  having a peripheral portion attached to said first layer.

24. A combination according to claim 23 wherein said first layer is of

sound attenuating slow recovery film.

15 25. A combination according to claim 22 wherein said portion of the
sound control device is a sound delivery tube having a through sound passageway
opening through said knob-shaped part, said first layer is of thin flexible polymeric
material, said first layer has a hole between said first and second surfaces aligned
with the opening in said attachment member through which the sound delivery tube

20  extends with said knob-shaped part on the side of the attachment member opposite
the first layer, and the sleeve assembly further includes a layer of sound transmitting
cerumen restricting material having a peripheral portion attached to said first layer,
said first layer and said layer of sound transmitting cerumen restricting material
having sufficient outer diameters and being sufficiently flexible to bend and assume

25  a generally umbrella shape having a peripheral portion conforming to the generally
oval inner surface of an ear canal when the sleeve assembly is inserted into that ear

canal on the end portion of the sound deliver tube.

26. A combination according to claim 25 wherein said attachment
30  member includes resiliently flexible spaced radially projecting lobe-shaped portions
between said first layer and said layer of sound transmitting cerumen restricting

material.
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29. A combination according to claim 22 wherein said portion of the
10  sound control device is a sound delivery tube having a through sound passageway
opening through said knob-shaped part, said first layer is of sound transmitting
cerumen restricting material and has a sufficiently small outer diameter to restrict
contact with the ear canal of a user into which the sleeve assembly is inserted, and
said knob-shaped part is positioned on the side of the attachment member adjacent
15 the first layer.

30. A combination according to claim 22 wherein said portion of the
sound control device is a sound delivery tube having a through sound passageway
opening through said knob-shaped part, said first layer has a hole between said first

20 and second surfaces aligned with the opening in said attachment member through
which the sound delivery tube extends with said knob-shaped part on the side of the
attachment member opposite the first layer, and the sleeve assembly further includes
a layer of sound transmitting cerumen restricting material over the side of the
attachment member opposite said first layer and overlaying said knob-shaped part,

25  said layer of sound transmitting cerumen restricting material having a peripheral
portion attached to said layers having sufficiently small outer diameter to restrict

contact with the ear canal of a user into which the sleeve assembly is inserted.

31. A combination according to claim 22 wherein said portion of the
30  sound control device is a solid plug, said first layer is of sound attenuating slow
recovery polymeris foam and has a periphery between said first and second surfaces
adapted to conform to the ear canal of a user into which the sleeve assembly is

inserted, and said first layer has a hole between said first and second surfaces
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