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AN EAR BUD EARPHONE W TH VARI ABLE NO SE | SOLATI ON, A
CUSH ON FOR AN EAR BUD EARPHONE AND A CORRESPONDI NG
METHOD 5 FIELD OF | NVENTION This invention relates to
an ear bud earphone which is able to vary an extent of
noi se |soI ation and a cushion for use wt

AN 2 £ nBUDr B ARRHQNEL WHIH oV AB&B&{EtUO&SE !SOLATION A

COSHIGREUR YNTEAIPBUB, EARHONE b A CORRESPONDING

MEWH@Ded into users' ear canal s during use have becone
i ncreasingly popular for use with portable nedia
devi ces and nobil e 15 phones. One of the reasons for

FIEE_P GFHN‘V@" HioNpf these earphones is because they are

eto |so ate the external noises which adversely
af fect the sounds enmanating fromthe earphones.

Ho th that .th f
THIZ ikBlion "elaleinion st Bl Sy bons R b e Doiian extent

of Hot isbRBN apidcA caéﬁ.ehqaneﬁs@mhtme fa?bh%n%‘bft?e irfenti ion also

isolate noise within a certain y nore t
relzaterslo awerresprndiag mdtaod & mg:ysarcexteat phooise isulatian.

j ogging or cycling outdoors, this isolation my

detrinentally reduce the users awareness to
BACKIGROUNLYI ronnental conditions, and this | ack of

awar eness because of the noise isolation my 25 |ead

to the safety of the user being conprom sed. For

hbR&s W&F}h JpY lrt%%rtléa R GsdrBbarc r?ap% ﬁhﬂng %s’a have

approa I'ng O e use take a | onger
bedonme |mreasungtyeaopulwﬁonpse at;thl go:ttabletraediam@mﬂfs afd aobile

vehi ite the hazards nt| ed earl n
PRGBS <OFe: 11 IHE aresertiTon e PoRUIABL OB IESe SaIphonss Frbieuse
&
t““*??éfﬁaﬁ’é’?%ﬁéﬁ'?@g@tﬁtﬁftt‘f?ﬁt#‘%ﬁ‘?ﬁ"t’%@u A3y [ltetfho sounds
emznaling:frandhe eagphanes. t o have ear phones with
adj ustable isolation levels for use in different usage
scenari os.

However, it is for this reason that the use of such earphones is hazardous to
the user under certain conditions. Such earphones are typicatly able to isolate
noise within a certain bandwidth by more than 20dB. When the user is using
such earphones while jogging or cycling outdoors, this isolation may
detrimentally reduce the users awareness to ambient/environmental
conditions, and this lack of awareness because of the noise isolation may
lead to the safety of the user being compromised. For example, the user may
be unaware that a vehicle is approaching or the user may take a longer than

usual duration to react appropriately to the approach of a vehicle.

Despite the hazards mentioned earlier, many users still continue with the use
of such earphones while exercising outdoors. This is because it has often
become a habit which is difficuit to break. Thus, there is a need to have
earphones with adjustable isolation levels for use in different usage scenarios.
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In addition, such insert earphones typically introduce
"“m crophoni ¢c" noi se which is generated from conducti on
of cables to our ear. This effect is also heard when
there i s conduction between our skulls and jaw during
novenent of ther{aML This "m crophoni c" noise may al so

In wetdition, cauehningery gamhaness typically pindiedyce; Thiceaphesic pneise

[ j St Clrys i S
whighf I tatéd fiof oSHIGEISH SfcBbibs 13 Ut T s BAEEL fs°also
hear when et i'swr?ndﬁb’fﬁorahbew*meoh _ tijrnfﬂulldmdajahodum_ "rIg;nTM'vbhzent

serpeqgtine channel. which is ahle to contajn_ at |east
of si\ﬁa%&@@faﬁ) %'ﬁanﬂ'ssdwyoﬁsw@ FRRIeR Witk e Use of
cafiRe8Wlthhdlls GO RlRoR wRgs, S ear canal wall, the
el on the

ushion g nounte serpenti ne channel. There
is preferably at | east one opening in either the
[ or the cushion which causes | eakage and al |l ows
SU@ﬂﬁﬁgﬂ? 15 noise to enter the users ear canal. The at
| east one .opening in the housing may be on the
serpentine channel, with a size of each of the at
In pefirst aspecto phereny previdgdvan ingsrceay budjemphone with vamable

nof 8 leh ST S o e SRS T Wverting channe
whivhLigidige roRiRirPat lehst ofe frahedicerflin iiRaiMtbtsdyéf thethdusing;
advant ageous .that a size of each of the at |east one

an@p%rﬁ%@lqrg whigh sentacky a,ssags Garneanal wall.t thescuphjen being

moitd B R Rrettihe, LRt ThelR iRDpRTR R 14 B opening

in sitheérdbe dpusingoarthercdishioa whikk .cabbes feakagecobaliapeambient
Ihetre I S Rrovi ed a cushion for an insert ear bud

noisg BRI theiseE§ 83 6ANRhc| udes a first portion for
contact with a users ear canal wall; a second portion
for nmounting the cushion onto a housi n%‘ of the

Theatgrasieona opeaingein ther hausing mays be rorvihes garpentingreliannel,

wity 20 Sieb 0 550 B 7 at R3St 0% BhebiPgHeily GathTE bkl tinghow
the eadtiiogn isvmaunted lopvitheagdrpenting eharnélo Aftetreativelle thé et '1east

ear canal. The at | east one Oﬁ%ni ng may be | ocated at .
ONg;QREIING ik the housing, Fiac)!nl_’% Ok B2 hedy ok 1%?‘0%'"95 It is
ad rﬁ%ﬁé?@é &ét@%ﬁi&“&f E4SH 0P thé 2t TRAAGiTE BPeRingSSPRIHLIE by

chanfiel of the housi ng.
using either a multi-stepped shutter or a plug. The cushion may be made from
a material such as, for example, high density foam, silicone, rubber and the

like.

In a second aspect, there is provided a cushion for an insert ear bud
earphone. The cushion includes a first portion for contact with a user's ear
canal wall; a second portion for mounting the cushion onto a housing of the
earphone; a channel for transmission of audio signals from the earphone; and
at least one opening. It is advantageous that the at least one opening causes
leakage which allows ambient noise to enter the user’s ear canal. The at least
one opening may be located at either the first portion or the second portion. It
is preferable that the cushion is mounted on a serpentine channel of the
housing.
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In a third aspect, there is provided a nethod to
enabl e variable noise isolation in an insert ear bud
ear phone conprising an inclusion of at |east one
opening in either a housing of the earphone or a
cushi on nmounted on the earphone 5 which causes | eakage
and all ows anbient noise to enter a user's ear canal.

n RS 53Bh%, HE € R PABHBRTH RN B oo
in aacmsert eahBudiealsittie compesiagiandinbiision ofadti ledstcor®y opening

. adjusting how the cushion is nounted on the serpentine

in gRBemal housinanpt thegaIRNANE, OF AecUBhiqR MAUNIRR OBpE ARFANeNe
A | - N .

whi oS 0k S Gy RbioRthois 1 ek RS o) cangl
using either a nulti-stepped shutter or a plug. The

cushi.on i s preferabl made froma _material such,as,
Pf?{éfélé%atﬁﬁl %ﬁeﬁ‘ﬁtd}?%‘é@'w il ousing isAR @ seTpeetine ghannel
ihi K&ith B [ | i i
o % Sy i 7 BBkt S e AT RCOS BT LY g i
by @EjuBkiagrhi@sihEocushien isenotinted emthepsarpenting abamnelon may

be fully understood and readily put into practi cal
effect, there shall now be described by way of

Altefriltivelli, teeé iaY feX TR Gpérithy iRtRé Plolsmgeistsit tHe Ridin Pody of
the preéesent invention, the description being with
the Bpusiagcd sigetafcachcohthengt legst Pnasenaning enai bei vasiable by

S qur e ] - [ [ '
usii i bt epRed PR IIE Bl dudtbdls BreftiaBly thade
froovta-raateyial segh ab, fdrexaungdie ohighfdeanisitg f8amhsilisone f fubbier and
enbodj.nent , of cross-sectionpal view of an earphone of
the %e-p?gﬁ'ﬁb?ﬂ- r’fSSrﬁH [Prugeniagts @ disers earpg éﬂ’gr%g?ﬁ?‘ an
embodi nent of a cross-sectional view of a
acﬁgﬁtgf%gﬁso of the earphone of the present invention.
Figure 5 shows a third enbodi nrent of a cross-sectional

DG ERI o CRARAWNGR o PrEreRRED ENBOD NENTS

in order that the present invention may be fully understood and readily put into
practical effect, there shall now be described by way of non-limitative example
only preferred embodiments of the present invention, the description being
with reference to the accompanying illustrative drawings.

Figure 1 shows a cross-sectional view of a cushion of the present invention.
Figure 2 shows a perspective cdt—away view of the cushion.

Figure 3 shows a first embodiment of a cross-sectional view of an earphone of
the present invention during use.

Figure 4 shows a second embodiment of a cross-sectional view of a housing
of the earphone of the present invention.

Figure 5 shows a third embodiment of a cross-sectional view of a housing of
the earphone of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS
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In a first aspect, there is provided an insert ear bud
earphone 20 with variable noise isolation, with a
cross sectional view of a first enbodi mrent shown while
in use ina users ear 18 as depicted in Figure 3. The
ear phone 20 includes a 5 housing 22 with a serpentine
channel 24 which is able to contain at |east one

n KPR B8 AP TBR e BRI 28 iy v

noiEesisetionowith 2Z0craey sedtidntl &iew ofishiiret edbodirmerit shown while
contacts the users ear. canal _32 wall The cushion

in Weg i@ usstiRteAl 18nas AepistadiBritigHEe 8nEha&arphong 26 jnc ides a

hoggHgiri?wé cu%w onﬁ@%cﬁgﬁn@g%;gﬂ%ea aagdéé icﬁﬁgrr Fg%@f‘gne

tralaaﬁtiumfrtzmmi sendio beldyﬁa dkt)ﬂﬂaz limsmk?egz Ornlyadne3Bandtheeai26 is
east .one o in | e, des furth d .

Shpin gt 18 ETOROONE T eaPnonp AL Bt IBRUOR & fshids 3B iych
coﬁﬂ‘#gimeeﬁsér%aéér R QQ%LI” ThERshfory 86 'n@év Be nﬁédrm Bf the

lent nolse to enter e users ear canal S In
seipgntioei shpnnel dyofathet hmmezmmeastrmempening in either the

nofiRgaciZ pEfhes custior F o 3% [eklob el H65%s 2l eagnoise
to bAtErIhO UsbRS cap EARAI 3T THEANRALt dde oPehingawillfbecdsdtribed in
the at | east one opening 34 may be variable by

f'-"ﬁ'tﬁ!’lﬁiﬁta!hgl subsequent nantiens gbthia segtipncAcsize af @@ch of the at
oo SHETPeBYS D o AR 8ok R oA 8 ysors

eapaniahaids) insimatovingo safiety of dhe tuserowhite tine 2Benis axercising
npunts onto the serpentine channel 24. The opening(s)
Of$- a portion of the cushion 30 which nounts onto
the serpenti ne channel 24 operate in conjunction with
the at | east one opening 34 on the serpentine channe
Rezarring tBSFieneea 2 anthBetite ablaast poeamening R4 indhpdmusing 22

may S‘e? nc? on sér%% hiine oh Xel 24. A size of each of the at least one
opening 34 may be variable by adjusting how the cushion 30 (as depicted in
Figures 2(a) and 2(b)) is mounted on the serpentine channel 24. In this
instance, the cushion 30 includes opening(s) 36 at a portion of the cushion 30
which mounts onto the serpentine channel 24. The opening(s) 36 at a portion
of the cushion 30 which mounts onto the serpentine channel 24 operate in
conjunction with the at least one opening 34 on the serpentine channel 24 to
enable ambient noise to enter the serpentine channel 24 and subsequently,
the user's ear canal 33. In this embodiment, twisting 38 the cushion 30 in
either a clock-wise (as shown in Figure 2(b)) or anti clock-wise direction while
the cushion 30 is mounted onto the serpentine channel 24 aids in enabling
leakage from the housing 22 of the earphone 20. Figures 2(a) and 2(b) show
how twisting 38 the cushion 30 enables the at ieast one opening 34 in the
housing 22 to align with the opening(s) 36 at a portion of the cushion 30 which
mounts onto the serpentine channel 24. The at least one opening 34 in the
housing 22 and the opening(s) 36 need not be of the same size. The cushion
30 may be made from a material which is flexible and compressible such as,
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the users ear canal 33. In this enbodi nent, tw sting
38 the cushion 30 in either a clock-wi se (as shown in
Figure 2(b)) or anti clock-wi se direction while the

cushion 30 is nounted onto the serpentine channel 24

aldS|ne bI| | eakage, from the housjing 22 of
for xapmRl %Mr egmz%ﬁscoaﬁd fmotnes%qao%vch materials

| t
ard “‘?f"b%%sﬁé Pl S BN 9078 ! 3R dbquishif e Vith the
usertre eangasal :Ewmdl Supbmhateniaisf shduid almh hawve 3igiwcoefficient of
t h t h I 4. T | t
frichng 1o pnrery the Usat Ra SDSYInG 10 CsAion a0 Bpat i sapeatine
chalffd AUNBEHALIRGIB I BLSHaR 30The cushi on 30 may. be

froma materral which is flexible and
conpressi bl e such as, for exanple, high density foam

I b d,the | oS i al
in 8 S50 0 Erestinant AR S TR, s etone
opéﬁiﬁb 38 inthE o UERRY 22 Ay 58 Balthe Znaidl BodyS2E bf tRd Rbusihg 22.
shoul d al so have high coefficient of friction to

Thygsizeeatf thenat least one erenivgold may be vedediusinge mulinstepped

shAe R L SR Bl B ML SR RO sl 1 B 40
sl:cﬁngi uﬁm)'ds 60pand mM®aasisidmat muml@caﬁommtd brableuairiation in

be on the main bod 28 of the ho S|n 22. The
thes size Bf the, at Jeaslgae Qﬂ?@"{ﬂ) Residas rRnhigy ratignsewhere the

shitfdr 40 3s fily! diosd£BPEdly open. This enables control in relation to an
extent of ambient noise entering the housing 22, and correspondingly, the
user's ear canal 33.

In a third embodiment as shown in Figures 5(a) and 5(b), the at least one
opening 42 in the housing 22 may also be on the main body 28 of the housing
22. In this embodiment, the at least one opening 42 either allows ambient
noise to enter the housing 22 or does not allow ambient noise to enter the
housing 22. This is due to the use of a plug 44 with the at least one opening
42. Figure 5(a) shows the plug 44 sealing the at least one opening 42 while
Figure 5(b) shows the removal of the plug 44 from the at least one opening 42.
The plug 44 is preferably made from a flexible and compressible material
which seals the at least one opening 42 in a manner which would not cause
the plug 44 to be unplugged from the at least one opening 42 without
intervention from the user.

In a second aspect, there is provided a cushion 30 for an insert ear bud
earphone. A cross-sectional view of the cushion 30 is shown in Figure 1 and a
perspective cut-away view of a second portion of the cushion 30 is shown in
Figures 2(a) and 2(b). It is preferable that the cushion 30 may be adaptable
for use with all insert ear bud earphones. The cushion 30 may include a first

portion 50 for contact with a user's ear canal 32 wall. A second portion 52
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10 shutter 40. The shutter 40 may be slidable (Figure

4(b) shows the shutter 40 sliding upwards 60) and nay

reside at various locations to enable variation in the
size of the at |east one opening 38 besides

configurations where the shutter 40 is fully closed or
mayihe yseshiar mauntingdhealsusbiono?l eolo a housingtof the earphene. It is

prefiai it M iSpeorflchatiBos 2 g, 4 qndfit" 8n &, séiiEpine
ch&H B TRB i) OTe icisRioBUBE MY alsodindiuriebd cHaPReRB4 for

| east one_opening 42 in the housing 22 may al so be on
trapgrpissisimobsugioosigpals: flemhthigseaghepe. Thetqushion 30 may also

incii6°8 1BB81ong, BBefing. ek % 2 REL Pls aRld' Ghudds BiRage
andlallows amibient naise seehier nd asetdeanearsl 3@. 22. This is

due to the use of a plug 44 with the at | east one
opening 42. Figure 5(a) shows the plug 44 sealing the

TSGR b el b sl Wy Teplogt O YR Byion
304 Alteirtativelyy dhd 4ti leagh efie ropeningr88embly e foundein e seocdnd

pofRErAA a S SIS AmENS g <eh Gk pRoRsg s e ahe Shgond

po\flimiﬂapthe?z B¢ the RULHRRI3D TRaY bBeLri]éHd ieandblenBaRAgS i égenings

out intervention fromthe user. In a secon ) i
founsipen the skepanting ghaswnet of the bousingnThs has beanideseribed in

ang@eiat dortin SEELERAM) Fi gure 1 and a per spect i ve
cut -away view of a second portion of the cushion 30 is

shown in Figures 2(a) and 2(b). It is preferable that .
In aird agpedin iprayidaya methpd to gnablgcvariable gpise isolation

in %H?’r%’etrt S bl eg O&Eﬁ?ns}ng aﬁqﬁaheﬁn%, df%aétrﬁﬁéjg;ﬁerﬂng

i rst portion or confact-wWwth a user's ear can
in 8therad housdingeobiing eampihone @2a coshiobemaoskigdf an tie earphane.

he cushi 30 onto a.housin f .the ea one. It is .
Inclking 5 AE e OeH aPShIRG fausey FaknS AT IS Apitiebnoise
to @ftet & RIsBPS tddtecaiRNEthed ndthéd, NpieshtnRast BReCHSEHIRG I8 Che

may al so include a channel 54 for transm ssion of
housinganay ba&nsa semeantine chanpabeidhe heasings endra Sl@ereé)eaCh of
thé'aP feast one opening may be variable by adjusting how the cushion is
mounted on the serpentine channel. Using the cushion to vary the size of the

at least one opening has been described in an eartier portion of this section.

In the method, when the at least one opening in the housing is on the main
body of the housing, a size of each of the at least one opening being variable
by using a multi-siepped shutter. The shutter may be slidable and may reside
at various locations fo enable variation in the size of the at least one opening.
This enables control in relation to an extent of ambient noise entering the
housing, and correspondingly, the user's ear canal. Altemnatively, instead of
the shuiter, a plug may also be used to enable an “open-and-shut” type of
opening in the housing. However, the size of the opening is not variable when
using the plug.
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5 include at | east one opening, where the at |east one

openi ng causes | eakage and al |l ows anbi ent noise to

enter the user's ear canal 32. The at |east one

opening 56 may be found in the first portion 50 of the

cushion 30. Alternatively, the at |east one opening 36
in they methdd uhis mmferabl%mm mstpiontmay] be2nade fioen a material

hi 0. T t 6,f
i B 8P SoBbet e S35, 8878634, B8 bl oam,
siliefRe)] AuBbRRAKAHE thé UikeO rmmnn gfatbANgdaren efﬂb%)fe,@! BS Wrighfe the
channel of the housin i s has been described in an

cughipn te forpoan acaustic sen giawlﬁetha uger'sigreanal wall Sughpaatenials

snodfidies Btk R EoefiabEt B frcifin B HFpeaEhe BRef o fngving

thd BesHieh fonPtheréerpentihe @hanﬁ@lanhm twisting teeushibR s ivagy an
of the earphone or a cushion npunted on the earphone.

- extent pliarisg 'QM'% offergdibwihe eatehphes. -causes | eakage and

al  ows anbient noise to enter a user's ear canal. In

the nmethod, the at | east one opening in the 20 housing
Whntsy ﬂmelfmrhas stns;emeﬁrﬂdsnnbel'Mamnahe oforéduingn odessonigtionnprederred

ze of e of t at | east ope opepin e- .. ,
ants @ jhagresantigransian, Havl GermiersGoralyigse skilled i

thé i@ctﬁ%@;&”&dr{b‘érﬁé@m' mahg'JéGlaiuBﬁﬁ‘b‘r'SrEb@iﬂcéﬁbﬁéafnydéﬂ&ﬁs of

size o he at | east one Openi ng has been descri bed
designear Icoastrpetian enayfbe made exithcan . dgmarting tfremntheh pogsent
. n the at | east one opening in the housing is on the
'nW$Qfﬂnbody of the housing, a size of each of the at

| east one openi ng being variable by using a

mul ti-stepped shutter. The shutter may be slidable and

may reside at various locations to enable variation in

the size of the at |east one opening. This enables

control in relation to an extent of anbient noise

entering the 30 housing, and correspondingly, the

user's ear canal. Alternatively, instead of the

shutter, a plug may al so be used to enable an

"open-and-shut” type of opening in the housing.

However, the size of the opening is not variable when

using the plug. In the nmethod, it is preferable that

the cushion may be made froma material which is

fl exi bl e and conpressi bl e such as, for exanple, high

density foam silicone, rubber and the |ike. Such

materials are enpl oyed to enable the cushion to form

an acoustic seal with the user's ear canal wall. Such

materials 5 should al so have hi gh coefficient of

friction to prevent the user fromrenoving the cushion

fromthe serpentine channel when tw sting the cushion

to vary an extent of noise isolation offered by the

ear phones. Wil st there has been described in the

foregoi ng description preferred 10 enbodi nents of the

present invention, it wll be understood by those

skilled in the technol ogy concerned that nmany

variations or nodifications in details of design or

construction my be made wi thout departing fromthe

present invention. 15



PCT/ SG2008/ 000405  CLAIMS 1. An insert ear bud
ear phone with vari abl e noi se isol ation, the earphone
., including: . a housing with a serpentine channéJICF/S(}Z{)Og/000405

which is able to contain at | east one transducer in a

mai n body of the housing; and "~ a cushion which
contacts a user's éar canal wall, the cushion being
¢gﬂ@ﬁ§d on the serpentine channel, . wherei n at

one opening i-n either the hou5|ng or the cushion

. causes | eakage which all ows anbjent noise to enter
dlrectly into the user's ear canal, with the at |east
e opRinsRlt pAr bHd asspiRens Withi vagiabie Nbisesisolation| tie: earphone
-ﬁ [ﬁﬁ., wth a size of each of ghe at | east one
openi g bei ng vari abl e by adjusting how the cushion is

mount a thousirighwith &4 pefdntigeCkRiHR whléh i BBIE T P:BHf}ﬁn OJt least

cl aé_m%%“v\/nereln the cushion is made froma materi al

G dRmainghaslyofdbadiatsingg ask:  hi gh density .
f bl e
o R EalitBeh uschs, Aol BRGEWH], S48 Bk Shionebeing

monpiedsmmtymsenpentlmcbammél at | east one opening in
either,_a hou %ﬁﬁf t he ear phone_or a cushi on nounted
n

on t AN O0R ORSABE o itAGE tamcholsamer the cushion
cHiidesnba éﬂvﬁl& @ﬂb% ShbRTk nbidd 1@ e%té‘sﬁﬁeﬁ(ye@ft% éhe user's

canal W t he at | east one openi ng
@] fghan wﬁl@ Hier |@énlleaate atisarapenjngaiin htre shonelr@‘ beae on the

b
Spbifad cnafAst WUE ORER O0eBGh I 13" 4 ReRs Ye: pespingcbeing
armbleby adﬁ:st‘ﬁbmdwtﬂm.@f orf [sAinBuRie \hVe fH é‘er&?ﬁhne channel. .
cushion is made froma material selected fr

group consisting of: high density foam silicone, and

2 ubberhe earpndte GRYART 108 Y8 cllPRPISTnbRE U8 Sterial

. contacts a user ear can

selegted mmmnmwﬁ high density foam, silicone, and rubber.

| 3. A method to enable variable noise isolation in an insert ear bud
earphone compr:smg an inclusion of at least one opening in either a housing
of the earphone or a cushion mounted on the earphone which causes leakage
and allows amblent noise to enter directly into a user's ear canal, with the at
least one opening in the housing being on the serpentlne channel, with a size
of -each of the at least one openmg bemg variable by adjusting how the

. cushion is mounted on the serpentine channel. ’ '

4. The method of claim 3, wherem the cushion is made from a material
selected from the group cons&stlng of: hlgh densﬂy foam, silicone, and rubber.

5. The method of claim 4, wherem the cushion contacts a user s ear canal
wall to form an aeousttc seal

AMENDED SHEET
IPEA/AU



