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AN EAR BUD EARPHONE W TH VARI ABLE NO SE | SOLATI ON, A
CUSHI ON FOR AN EAR BUD EARPHONE AND A CORRESPONDI NG
METHOD 5 FIELD OF I NVENTION This invention relates to
an ear bud earphone which is able to vary an extent

ise isolation _and a cushion for use wt
A8l l?,ﬁbn%u P EARRHQNE W Varlakle, WE1gE  I5oLATION, A
f
CUSHRN FIRANTRAR BB EARPACNE A0, & cBREsPONDING

MEEH®Ded i nto users' ear canals during use have
becone increasingly popular for use with portable
nmedi a devi ces and nobil e 15 phones. One of the reasons

FfE]IDU]EImﬂPN*rR‘!)NW of these earphones is because they
are able to isolate the external noises which

adversely affect the sounds emanating fromthe
that the u

TER BUORrelES Y ook £ b, Wi RrAbIS IS Valy i BRtent

ofedis@igdblstRMoaAd BRvishioWTbr 886 ARBRAE e@"rﬁhdr}xéo"l'%@' ihVerdBhealso
to isolate noise within a certain bandw d by nore

relaten te o grreanending enetbed to gamrsarhgxteemﬂnce%ﬁ Eﬁlﬂﬂ@@
whi |l e jogging or cycling outdoors, this isolation may
detrinentally reduce the user's awareness to

BAGKGROUNDI 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

E& G leS Ho'ﬁ%s :\kﬁ*ﬁ%h gPé/msQﬂeH haaiserd hal c%n&%hanln% b  have

approac Ing O e user take a |l onger
beshona imamnglgammulmﬁompse mtbl portable hmcm)neome@ aot moblie
zar ds i oned earl.ier

P CRie 1 B gresaicioin PoRWATNeor BEse Pouhiares i€ Dotause
thié? BRE QB%StOV\iEbFa?e RELERLFA{ A DoREEARER adTBis| f}J %flfﬁl,? ‘fl?é‘o 86unds

has often becone a habit which is dif
erparating Mrodhe eamhones. a need to have earphones 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 typically 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 user's awareness fo 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 difficult to break. Thus, there is a need to have

earphones with adjustable isolation levels for use in different usage scenarios.
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1 In addition, such insert earphones typically

i ntroduce "m crophonic" noise which is generated from
conduction of cables to our ear. This effect is also
heard when there is conduction between our skulls and

jaw during novenent of the jaw This "mcrophonic"
I gidglitiongsushsinspd  eagpheses Wpisalhdntragdiicef “misraphopitd nesise

B A b, M, B o
heatdhwhan ittadreds céfduionehdtiekatoud Bkullhand RPHGIRy movement

é cl udes_a, hlpu_siqgg, W th a serpentine channel which is
ohejaws ERist anigrophonisa doigshaay alsedbe dpdueech Withi thepdssy of
' [ 30k : LRN whi ch contacts a user's
eglfgrhb@g%a \?h%ta?%gg%%%ﬁf%&b%éi ng nounted on the
serpentine channel. There is preferably at |east one

[ in either the housing or the cushion which
S@B’ﬁ@égzg(l eakage and all ows anbient 15 noise to enter

the user's ear canal. The at |east one opening in the
housi ng may be on the serpentine channel, wth a size
Inod fissicaspsict,t theranis pexvidecbar inparhieag bodi eayphame atithevarjable

n@b 1R0tufh, "D shiof Belas i BPYSIG afle ‘Plagntinegchgnpe!

wRiRRNS BBl 18 doMail A fdda8 oRBYraPRdOferting MBINbARBWLF tRE Holing;
housing. It is advantageous that a size of "each of

anthé gushienswhishecaiests ng user's agaraparalbyall, uiengushiemdereing

litl-ste r I cushi o .
iyt 41 e SOBERA 5h5o, e iy LT ol
indgther the howing si tHecaushior whithrcaares tdikaghideg. aldwsl amBient

second aspect, there is provided a cushion for an
nq'%%g}enf@afh%u%ﬁr%%ﬁrma@ﬁé. The cushion includes a first

portion for contact wwth a user's ear canal wall; a

second portion for nounting the cushion onto a housi ng
Thof at least eaepipEming i tHeahoweding onay barsnthes sempenfin@gtiannel,

wiﬁ”il gré?zleso era%rl‘rll gfqﬁe %?Te%@? gﬁé o%gging being variable by adjusting how
the cushion is mounted on the serpentine channel. Alternatively, the at least
one opening in the housing may be on the main body of the housing. it is
advantageous that a size of each of the at least one opening is variable by

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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30 at |l east one opening. It is advantageous that the
at | east one opening causes | eakage which allows
anbi ent noise to enter the user's ear canal. The at

| east one opening may be | ocated at either the first
portion or the second portion. It is preferable that
the cushion is nounted on a serpentine channel of the

8T endet B SRR i Bl GARH R soiton
in as énidertedr Buddeaphphe renprising sn mgluaion ofcatisastror opéning

.| east one openi in either a housing of the earphone
"b?"%’aerc% §WP§W9&%P&WBHOW & SafpHieR: Mpuiied Rncligsearphone

I | Sl
Mh%@ﬁe%%%lggﬁ%’ Q%Ws%b{éﬂt AGisé %o SH%;‘F ) L%geltl%eéatr%gﬁa[

canal . the at |east one opening in
housing is on a serpentine channel of the housing,

Wit h i ze pof each of the at |east one opening,.bein
PiEtpnly. 30 By Riasf 865 oRgninguin e hEuSIp 6o & SERATEE Ghnnel
of 1R KUY Wiftta SNGebachlBf et &'1824t o) dperiRg bRind fadble

one opening in the housing is on the nain body o t he
by adisistigg hpwdhe eusliiopas mavhtadchen the $erasntinmeharp@ii ng

may be variable by wusing either a nulti-stepped
shutter or a plug. The cushion is preferably made

Akgraatidelyether atidleastusie apenihgrinakémdusinghs @h gRNEIalY body of
foam silicone, rubber and 15 the like. Preferably,

thenRousingi A sizeont aaefs oh the et least aneceneninavmnay be vesakie by
A i SR ERREL Y LGRS e del Gab dfece
fmamewlhja;en@]tsdchtas, f?‘r@m' ;;jl_al hi@hf@fsityifcbm,lesiﬁhahef, rabbeband
escribe y of non-limtative exanple only
(5 e PR BoenSHINOTS FOTIREtH SBERE Sahfatiel BRI orform an
a&ﬁ%ﬁ&is@éli.on being wth reference to the acconpanying
I

ustrative drawi ngs. 25 Figure 1 shows a
cross-sectional view of a cushion of the present

Dggﬁﬁgﬁ-mﬁ%wﬁlﬁeghom a perspective cut-away View

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 cut-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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Figure 3 shows a first enbodi nrent of a cross-sectiona
vi ew of an earphone of the present invention during
use. Figure 4 shows a second enbodi nent of a
cross-sectional view of a housing 30 of the earphone
of the present invention. Figure 5 shows a third
enbodi nent of a cross-sectional view of a housing of

i e PROE Pt 1§ B SR Insg W A A o BEOAE R Wil el
npisevisolatiorgwitha ersssessctiond ﬁéWRiT@ﬁrs?@mMoﬁhnamrsI@WrEwhﬂe
noi se isolation, wth a cross sectignal viewo

it ysas fn @ MEBES RaR{ 8 asalapisiad i Figure §sdhepaspheng 2‘% "E?&l'des a
i 9SS o) L IRSRLERIOS, el e v
trabsdudeo 26antzanainebodye28 bf teehousimn22.uCaly &te transducer 26 is

S Bkt e oo 20 Riohbes & i phducn
céhtéé't%ﬁh@ NsdPs \é/ar egnal%aw tihd él?sh‘:bé?éo %ﬁbe a¥RtePén the

. he cushion 30 may be nounted on t serpentine
S@nantﬂ@d! channg! 24 of Itimjhougngﬂ At leastsenenpenipgrinrajthien the

ei t.her,,t he, 10 housi 22 or the.cushi.an 30 na ause .
h?lé%@%é@ Qhine usiioBl Ak calse Jrakags which Allaps plbient noise
toUGREr theC@eradta camal Sgh?hélbt legasbnd Bﬁeﬁ"ﬂg NilBedderibed in

described in further detail in subsequent portions of

furthies detadl lﬂcﬁvbsﬂqgﬁﬁfel)@iw@%\@ﬁ this sertiomtA sizenet eaefe of the at
[ [
o3B3 Ppditia dfent B yAHe Qe A0 QML RBR ithe 1350 Brfe yoors
eaf care ajos:erm Winiok@vitd @ afet rofi the axeeir ovisilen the USepid éﬁ@rfcising
Referring to Figures 2 and 3, the at | east one opening
Olggo@fﬁ-the housing 22 may be found on the serpentine
channel 24. A size of each of the at |east one
openi ng 34 may be variabl e by adjusting how t he
Refesimgto E@u@’e&s 2dapd 8t o Bhle26t Bhgwpesir( 34 iadide hobying 22

t th t | 24. h
mby, bER0AT Op e SAETIRE SnNg) S doSepahcagh o tabtipagt one
opMind 88 rRiy bBe /il BY adfisting 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 users 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 least 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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whi ch nounts onto the serpentine channel 24. The
openi ng(s) 36 at a portion of the cushion 30 which
nmounts onto the serpentine channel 24 operate in
conjunction with the at | east one opening 34 on the

serpenti ne channel 24 to 25 enable anbient noise to
f@amelgehighy drnsity fearmn silisene, 2ubhag a8d ke dkensysh matedals
, | e . et
ol Smplof] (5 3ebie*the shioh SPIRIONTH pobtie A, it the
ubemsiear 2@l 3D walnSucle Invatkrials shodld alsbilevewhigh eoefficient of

cushi.on 30 i,s, nounted onto the serpentine channel 24
FIGHRE 1P PrEvRI R &SeY BaiRasE e e eUsfRr PigTo e Sefpentine
cRARI 288 1%h tvﬁsﬁw 9%1??4&%361%2‘?}% (b) show 30 how

tw sting 38 the cushion |l es the at | east one
opening 34 in the housing 22 to align with the

I8 BT tiReated showdn Hams d(ghahd hlatnd aflBpst one
ogélﬂng B3NhneEe Fbubifgtdemal BeSdm theldai Bodn 28 AP e g@ (rlgihg 22.

6 need not be of the sane size. The cushion 30 may
The sizedef theowh laasieana ppeningi38hmey bl wiie esibp@ multi-stepped

SER A2 TR St ey o8 HRERE Figlu® 4 SholE I Shuter 40
sltity epwhries0) andehrlyl resideeat GsibLIS Toc3iohd té ehablnvariation in
acoustic seal with the wuser's ear canal 32 wall. Such

theasigei ofi thes Bblgapt Ang, ORENIBINIG thasisterst cenfigwatigns where the

| ction ; ;| )
SHHeF o, ffly RIS r 11 oS8 THIsORAFEE KbRRol FToRER. §an
extbet ofismbient3foist rerdersrer dngl heobindi 22nand<cosiespondingly, the

Fi gures 4 and 4(b), the at |least one opening 38 in
U?“'ﬂ'g qﬂflf@i“%E%%Z may be on the main body 28 of the
housing 22. The size of the at |east one opening 38

may be varied using a multi-stepped 10 shutter 40. The
Insé dhiré reraigo dimenb @s sthoshabine FigtirggiHéaand Ebpwhe tatdeast one

o2 1 the.Bousd B3 TS w9dn B A ST 28 royping

22 he @is baRIdiMBAt, ARE it NBastBoe DheRMCHP (ditBBF bR\ Sambient
where the shutter 40 is fully closed or fully open.

nofsit 40 @Rt b keiRing R2ior degsanbbaliew ambieakneise tofenter the
hmlgeﬁﬁ. f@%ﬁg dﬁgttﬁrthg%syb? PG DBwhh thé"H least one opening
correspondingly, the
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 prefe.rable 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

5
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15 user's ear canal 33. In a third enbodi nrent as shown
in Figures 5(a) and 5(b), the at | east one opening 42
in the housing 22 nmay al so be on the nmain body 28 of

the housing 22. In this enbodinment, the at |east one

openi ng 42 either allows anmbient 20 noise to enter the
m%ubﬁ Hged foranoyiing the cuships @015 @ousingef the eamphgne. Htis
I u
R0 A 2 200 Sfof 9 i) 1 Rl By e
chhqul 0fghé4hcmsa19 Michet btesratbn I3®amayca190 cumhmdmgz ér%mdal 15d for
[e. 5(be1 ﬂ%e rermval of the g 4 framthe
t"éf‘ n ghat ‘Beﬂg s fiom the eaphies4 es pehieR Sihmpy also
'”mmi % AERCot, SHahf RREre AR IaAM e, PPorihy Sauscs leakage
amﬂiadihwwambiemtmmsmtmsmtenme Lmexrg eaacanaltiﬁ.unpl ugged
fromthe at | east one opening 42 without intervention
fromthe user. In a second aspect, there is provided a

ThE S iaHdt 3Ae fogénm@ 56\%9?‘!3{33@%@ WtheIWs€55BORBB-of the cushion
cross-sectional view o the cushion 30 is shown in

3¢ Hliemativelidthe apigashere orening -3Brvmaywbeviownd in dhe eagond

pighisoftheiclSnRHAL Shell 1645 B8 dheriha b HiliEinTh8segond
padiapt 3 be thd eushice 30 naydld ub&s s tengdle Raragavathooesnings
The cushion 30 may include a first ortion 50 for

fospdr ik thersepenting @ha@n@a}f thadwusing. Jdis ham begpgiagcribed in
aﬁ%ﬁtme?'ﬁﬁﬁ%no?tﬂ@%éegﬁ ofised for nmounting the cushion 30
onto a

ousi n e earphone. It is preferable that
the second portion 52 may be nounted on a serpentlne
shi on

'rﬁc%h ?rn%ﬁ%sp}fcéﬁggwggl@&ﬂg%qi ghrfe‘? Qﬁpseﬂag% @X% pgise isolation
inSArdmakba ddr YL pRGHP BOMBrisi B%\m%fﬂlb% gf%t st"{‘Jn%oop'ianlng

i nclude at | east one openhi ng;, ere east one
inogitheir regheasisg ©f itha lkagsdhonaner alduetwnanbueted wmrtmaea:phone

ear canal_ 32, T
Inglifn et a5 G PheiBl truihe I9kRoR ansf Blow S6tisnt, e
toC&istBr @Nuset® edY tanalain vied )‘neth@@ file hERY6t ORE BNt the
36 may be found in the second
housing may be on a serpentine channel of the housing, and a size of each of
the at least 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 earlier 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-stepped shutter. The shutter may be slidable and may reside
at various locations to 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. Alternatively, instead of

‘the shutter, 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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10 portion 52 of the cushion 30. The at |east one
opening 36 found in the second portion 52 of the
cushion 30 may be used to enabl e | eakage wi th openings
found on the serpentine channel of the housing. This

has been described in an earlier portion of this
I3 tq method, 5t Iﬁrprafqrﬁbledhatstbte&ushtqmmy@ pegeifim amaterial

WRBEHG 0BT S S10) 26 KAPLRINAR, o Mgy o

slheaxse nibeoami e like Suthanaﬁaria@er@garwmoyéte t@aematbmehe
ushi on nounted on the earphone. Includin
C'aﬁh'%g% Orghan gpeut ﬁ@e@EW§B§h$ eaﬂrésgeaewaéwaa@uglmaéntlals
sHQuI8 isd Rafd hith cﬁ)eﬁént%f?ﬁét%\a@aﬂ)reveﬁt thE%sEthaPrg rerh&ing
'east one dpening In n be on a
tmectpxémrn frerrt:tﬂnammpemtmet trarimeliiheg, twmhdg eihes icashioh teaahy an

of e at be vari abl e by
ofiant ot Foige instetin e tared PSS GarinREed on  he
serpenti ne channel. Using the cushion to vary the size

of the at |east one opening has been described in an
Wahilst itberepdiasi baenf destirbeden itba. faegoingt desariptinndpreferred

B3 1 BB AT ulhs ol bhed e

theershnolbgy maen@dnﬁanmar@rmtatiensw M8difidatfons in details of
mul ti -stepped shutter. The shutter may be slidable and

degign s caRstrugtion amay ue | Made i witkoutodepriting frami e present

mbgn%ﬂﬁ 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 variabl e when
usi ng t he plug. 6 In the nethod, it is preferable that
the cushion may be nade from a naterial which is
flexi ble and conpressible such as, for exanple, high
density foam silicone, rubber. and the Iike. Such
materials are enployed to enable the cushion to form
an acoustic seal with the user's ear canal wall. Such
material s '
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5 shoul d al so have high coefficient of friction to
prevent the user fromrenoving the cushion fromthe
serpenti ne channel when tw sting the cushion to vary
an extent of noise isolation offered by the
ﬁggnes. Wi | st there has been described in the

Gl ing description preferred 10 enbodi nents of the
present invention, it will be understood by those
skilled in the technol ogy concerned that many

1var i Aniinsert ear bodiekrphatieowith ivarigigib aidise blatidasth@neanphone
.construction may be made wi thout departing fromthe
'ﬁ@%t invention. 15 7 f CLAIMS 1. An insert ear

bud ga{RRAREWM tj"se\!l"f‘)bhﬁﬁé &hBRh&IewhiRA! i8tdHid to (BRtain at least
ear phone 1'ncluding: 5 a housing wth a serpentine
opa dlanstiuedriin B maindloldy of the botising; and | east  one

' cueniotisRiancAnBereitedScH 8ers Bl i i clspige being
ek BRI SltpeRfinéinthrizl the serpentine channel ,

wherein at |east one opening in either the housing or
t he whelinpmt leastcans expaning dgeeither dhe ahousirg arbihencushion

e L N T R

housing is on the serpentine channel, with a size of

each_of the at |east one opening being variable by
2adj ulhe FETPIRGS RE CRaigh T ovheseliotita ali Ieasti pre opsning in the
. . phQy ,
NSHREIS b oS ERRRlng 5ol SAIEINE O eI of ot e
opdrengreiaind odyiable bieadjostingrdrow? thel.cushionesr ptramtedfon the
[ é/\r/]hn%liei n a size of each of the at |east one

sé:rlpghtripleséh

3.  The earphone of claim 1, wherein the at least one opening in the

housing is on the main body of the housing.

4, The earphone of claim 3, wherein a size of each of the at least one

opening being variable.

5. The earphone of claim 4, wherein the size of each of the at least one

opening is variable using a multi-stepped shutter.

6. The earphone of claim 4, wherein the size of each of the at least one

| _ ‘opening is variable using a plug.-

30

7. The earphone of ciaim 1, wherein the cushion is made from a material

selected from the group consisting of: high density foam, silicone, and rubber.

8. A cushion for an insert ear bud earphone, the cushion including:

~ afirst portion for contact with a user's ear canal wall;
a second portion for mounting the cushion onto a housing of the

8
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openi ng being variable. 5. The earphone of claim 4,
wherein the size of each of the at | east one opening
is variable using a nulti-stepped shutter. 25 6. The
ear phone of claim4, wherein the size of each of the
at | east one opening is variable using a plug. 7. The
e8N9MEhe of claim 1, wherein the cushion is made from
a nma r i
ni gheqaahel SRR RS ER o id Ahndls i BRGBROAS Hd .
f or ahleastsend opaningpud ear phone, the cushi on i ncl udi ng:

a first portion for contact with a user's ear canal .
wal | Wherel sl lggst onis Cpging saHe g aknge Bk alovenembient
nbRESH Rt thd N8erSegdpne; a channel for

transm ssion of audio signals fromthe earphone; and

at | east one opening, wherein the at | east one opening
noi se. taq

caus | eakage .whi.ch, al |l ows anbient , 5 nt er
oF ho T HERE o ity 5. \unSiin, M Rst 806 Bp&finogs 16Caita at
et first pertdin drahsise8ORd pBRMNNG is | ocated at either
the first portion or the second portion. 10 10. The

cushion of claim8, wherein the cushion is nmounted on

entd cha f ouysing. .11, .A peth to
1cZ’nab eé)vézyrslha ed?ngl:agé ?So"f’lg?erle&hl{ﬁ% g'ﬁs'}'?lﬁe’ﬁt n@&:p?egqmon a
sarpepimneharmab of hertibuginhg. ncl usi on of at | east one
opening in either a housing 15 of the earphone or a

cushi on nmounted on the earphone whi ch causes | eakage

14and Al i 560 ek ek ..

B, ARl RS Gl JeriSnl nbile” echatthln orf Hiaf 321 bud
earpbonagomprising arhinckisin obableaat sre ppehingenddithienal haising
oft tHS eg(PpLh%n%gdr awcflsmign ﬁwlozu%teoJ og %%1 enghtc)ng which causes leakage

and allows ambient noise to enter a user's ear canal.

12. The method of claim 11, wherein the at least one opening in the
housing is on a serpentine channel of the housing, with a size of each of the
at least one opening being variable by adjusting how the cushion is mounted

on the serpentine channel.

13.  The method of claim 11, wherein the at least one opening in the

housing is on the main body of the housing.

14.  The method of claim 13, wherein a size of each of the at least one

opening is variable.

16.  The method of claim 14, wherein the size of each of the at least one

‘opening is variable using a multi-stepped shutter.

16.  The method of claim 14, wherein the size of each of the at least one

opening is variable using a plug.
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