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TI TLE ADJUSTABLE, DUAL SPEAKER ELEMENT | N- EAR PHONE
PRI ORI TY CLAIM The present application clains priority

wo co0d1&ospr ovi si onal application Serial No. 61POB#SRHBHV44340

titled "ADJUSTABLE, DUAL SPEAKER ELENMENT | NEAR PHONE, "
filed May 19, 2008, and to U. S. application Serial No.
29/ 334,942, filed April 6, 2009, titled "EARPHONE, "

whi ch are incorporated herein by reference in their
entireties. BACKGROUND Therpresent di scl osure
general ly relates to earphones for sound reproduction
wi th hAGHUSTABLE, PUMISFEAKER ELEMENS IN EAR BHOMR bl ¢
dual el enment in-ear earphones having one transducer

for each ear directedpFmOREPY clu@iing hi gher
frequenC|es and one transducer for each ear directed

tor eM@%‘Fm@pPWPn Flaé'a%l@ﬂ%”té%o U provigip i apRpication
§en°émo2@$ﬁosh'2t3beﬂl W&U@ﬁ'ﬁﬁdﬁ&%@ﬁm Kl SGER$9R-

| enment hone including (a) one transducer

EhBtPH@NE li'iﬂdaMfiY éBJ %DQSaﬁ@@O Urirapplicationwngiiatidcha of
?%é%’??&é"fnéwﬂﬁﬂt(aﬁ 3hodflel béAﬁEﬁO?\g" l/vﬁfchtarré‘ﬂﬁﬁgib?éted

€ cavum conc ’her than 't
lerewvdayueterefice inéndieanilsatins, however, the headphones
di sclosed in this patent are not adjustable. U S

Patent No. 5,729,61 5, BKW%UNH‘ EAR TYPE EARPHONE

HAVI NG AN EAR HANGER, " an ear phone havi ng
one ilhegesepditiciosued gensnallygelairsctoedrphongs dersfound The

rt%ﬁ?&!ﬁ%ﬁ rfl/vﬁrg’ﬁ[bﬁrwld%h@' ‘H&trﬁﬁj arrt?&ﬁérfi‘rqggg%{é%e{/ %—T‘?gfémérﬁ

e sha iISs'S
iatean @arpthonax hgving hos fransduceo &ir teaol eaff ditdotecet@rrppimdeciogn

[ I t
AorsHRpfes sy BhE feSdlcep BreteR¥afotdt e Pfjoplaht
Idweetreqmmmelsut in the roll direction only. Therefore,
whi | h t hi iscl as,
sore hecRarLRe- Tard apuEsnp AR PR afsioNE S
distlesdsad todl eldmérideaaptdreniaciuding (Pesrd ttatrﬁsdua@rjth@ttlﬁent S
a %)t/almtlg]ly} I%(rjgerltr?an tﬂg ctavgrﬂ cotntr:]ﬁa 8fa a R/?)%g hL?r%artw re”arS arﬁ)da }b? one
smaller transducer that fits into the cavum concha. Other than the curvature of

the headband, however, the headphones disclosed in this patent are not
adjustable.

U.S. Patent No. 5,729,615, titled “IN-EAR TYPE EARPHONE HAVING
AN EAR HANGER,” discloses an earphone having one in-ear speaker element
connected to a shaft. The speaker element is pivotably rotatable with respect to
the shaft. Further, the shatft is slidably movable along its axis. Thus, the
position of the earphone can be raised or lowered vertically by sliding the shaft.
Further, the earphone can be rotated in the roll direction, but in the roll direction
only. Therefore, while the earphone disclosed in this patent discloses some
mechanisms for adjusting the position and orientation of the earphone, the
permitted adjustments are limited. In addition, the earphone of this patent only
has one speaker element.

PI-2167930 v7
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wa eom/1ed05% he short com ngs present

has one speaker element. -1- PI-2167930 v7The
foregoing discussion is intended only to illustrate

invention at the tinme, and should not be taken as a
di savowal of cl ai mscope. SUMVARY In various

enbodi nents, an earphone is provided. In at |east one
enbodi ment, the earphone can conprise at |east one

speakm@ye f@r‘e@'@iﬁ@tdls@sbbh ORt<HIRE Iro'n!iyl BB trhie Smepthand a
second end, wherein the sgeaker el ement. is pivotably

HRicerINgs Rresantén edisld @fribe Bveptien #rthegane. andishowldngihe

BREN SO TRYidvbl é}cfé,hsstcoggrtl on and a second portion,
wherein the first portion is threadingly connected to

the second end of the bridge. In these enbodi nents,
the second portion of the hanger bar is configured to
rest upon a part of a |liQURWVHRY ear when worn by the
listener. In at | east one enbodi nent, an earphone is
provi '@Ié{ar'@mmﬁ%ﬁiméﬂﬁpﬁ” Sarpione iRrovigae Ypeldrast one

&h%@ﬁ‘ﬁent %c—?éérﬁﬁ@n&@ Eérﬁbrr% & Iéésrt dhe %Egal@a'?%leﬁ‘ne?ﬁcé’”d

wherein the spe er elenent 1Is pl1
WWGIWMISWQ g first ¢nd gnd asdceid ente wtnered@@e %ne@kar elamger is
t rtiLon. .
ORISR kS er B PR 355FQE B Bhong o
frenportieregndasetenchpdréon vdiereihahe first porties & threadinglya

I e
odiPpl o M bl ERiSP R HGE, M HBsReritaishidh S8 spoone
pdreorinahtge rhabger bhas iopafighted tengstgpdntaopdrhef a lidteriexisl ear
ob such rotati on of the knob causes the second
@ 1 1V8H l?yo 'SFegggt transl ate relative to the bridge.
Add| tlh an@kabtyone embodisent Imb@iirpsmms ptdvilegiaharuhnponipried

of the hanger is c ured tor st upon .a part  of
ieAq! Sab Sesker SBkmer o AMgsT SoBY LA fr e aRd 31 achtd Sha
We@Sin BB peak dldikéht.is piveRbIdnAECIA8 & ihgirgengiadi phwne

is provided that can include the steps of providing an

@%hé%a@@ﬁ%?ﬁ karGgmarising Atrsippstianyiaka seedihraition. aln

{RE5&8MbBARTRINS MYséeohb’ehll of T BritfedcorRiRBE aGBfditable knob
wherein the speaker elenent is pivotably connected to

thpkisfaceassikia P afisteper wheride earphone is worn by the listener.
Further, in these embodiments, the first portion of the hanger bar is operably

engaged to the rotatable knob such that rotation of the knob causes the second
portion to at least translate relative to the bridge. Additionally, in these
embodiments, the second portion of the hanger bar is configured to rest upon a
part of the listener’'s ear when worn by the listener.

In at least one embodiment, a method of wearing an earphone is
provided that can include the steps of providing an earphone comprising at least
one speaker element, a bridge comprising a first end and a second end,
wherein the speaker element is pivotably connected to the first end of the bridge
and wherein the second end comprises a rotatable knob, and a hanger bar
comprising a first portion and a second portion, wherein the first portion is
operably engaged to the rotatable knob such that rotation of the knob causes
the second portion of the hanger bar to at least translate relative to the bridge.

in the fiel dPOF/UBTIO9/044340
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W@ e@ondBopdrtion,

and wherein the second end conprises a rotatable knob,
and a hanger bar conprising a first portion and a

engaged to the rotatabl e knob such that rotation of
t he knob causes the second portion of the hanger bar
to at least translate relative to the bridge. -?-1n
t hese enbodi mnents, the nmethod further conprises the

BitReSe &hbs@ehis thet MBthkd ®lrtHe? caftipHSEs ﬁe@téﬁs%’f@@tatm%the
bet ween the second portion of the hanger bar and

ig1oodg @djuspa gtqtafg:ett}eéwgﬁ”e@;@eﬁecgm@ ReHeN Ioé hethapget artangl the
BHd RO FotatfthB lsBEAKY eldMerl?818fVe Bahe BAd Btplélflngathe

[istener's ear such that the speaker efenent 1s
kanagnbar on & Rattied adigtenat’e eacsEhdhatithe speases plament ésaligned

\{v@aﬂ{e daBRt cddRa BRI IERRls cgft €arphone is provided

t can conprise a first speaker elenent and a second
speakeat sehens eraikedimgnh gnfeagphanieds prquiedéb@taqe@rcomprlse a

fﬁrlff;{ge%%er éItheHFac’r?d & g@@oq'n'dgp%%ﬁer élglr‘ﬁ Iﬂ.’ éx?énd? the first

can conprisé an osur e aV|n
$paaker ¢lemest UOeInesm apltmhMlemst ﬂnerflrsstm)eamrl aixemem cainhe

fir trans onf e first..sound,
Entploeld PRTRAEEE PSR MALGE s nBBRSUARE Rpedi i
atmxism_smrtlee ﬂmltrﬁmsﬁuﬁ:er ednfigumditdtmmuce@ﬁrsfwundl and béisse
ennodail n the seco eaker el e C | Se a
AL PR By B A R BB EurEl A he ik DR SIRE o1
r;mrmran Qf&é@é@rﬁmmﬂhégl@f tha debgh@@@éakt@r edfent fb@n berpiistoa
aving .a aCkl an a _soun em 1. N surt ace,

SRS Pa e e 4T R B AT ik e & AL Genplag of a
I%‘Péhé(ﬂs@éﬁﬁhé‘%usﬁﬁ@hé\ﬂﬁ@ﬁqba%QiHQ@n@@%uﬂ@%n@tﬁfahﬁ%gurface
therein, a second transducer disposed within t

WORISITHGE SPHeD SBBGARNG TAIRSE TSI cSaiR 9UPG QPETINGS Bad seccqd
SRFAARMS et tHBREANA! &foohl AHEALCCR BiSRBELN iR i

openi ngs But not through e first sound openings, and
Rousigo He RPNy aaauqeéuorﬁaumn@ Arp@USR REGRGASOUDE ghat

RuELBE e BS SEGRICh ARGy AR S ot b
erenings, anthd sehend ¢avity detinertbeipean ﬁgesbwfngm tiae Bousiny and
tfl@tslacg trér%%uggrr SAdcﬁt%‘h%ﬂy BA ﬂ%‘é‘éee%&gi r{]g‘r‘?ts thé?ltsh caw’a/h the

ransducer suc first soun Fave
$doond cavity, pad thesfitdt sovamdatpesingk defingha tshend patstiostba ridst

M S N L R U
ibarsoandrpathsand emanates through the first sound openings but not through
the second sound openings.

In at least one embodiment, an earphone is provided that can comprise
at least one speaker element configured to fit at least partially into a cavum
concha of a listener's ear and a hanger bar operably connected to the speaker
element. In these embodiments, the hanger bar is configured to rest upon an
upper external curvature of a listener’s ear and behind an upper portion of an
auricula of the listener’s ear. Additionally, in these embodiments, the hanger
bar has a shape configured to cause the speaker element to exert a force on
the listener’s ear, independent of gravity.

wherein the first portion i s PORPUSINY044340
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at | east one speaker elenment configured to fit at
| east partially into a cavum concha of a listener's

wearvamdsa hanger bar operably connected to t heCEHPSZK®044340

el enent. In these enbodi nents, the hanger bar is
configured to rest upon an upper external curvature of
a listener's ear and behind an upper portion of an
auricula of the listener's ear. Additionally, in these

enmbodinEstsman R iRRkAEEd t&@{eflb%%tlmes&éﬁﬁm é?ﬁl&fdnﬁléhl%d)f'ﬂfé
cause the speaker elenent to exert a force on

Wbﬁcéﬁéph@t'@%r It shpwld Pernersterd Gakihetsybiest %DFEHG%%W? nos
Iirﬁ‘uEe‘bf‘t@qu b%b@&iﬁ%ﬂtéldu@é‘lbééd“ﬁ tﬁ%@@ﬁrﬂa@“’ﬁﬁ&“sﬁﬁ@hae@fo ¢diRr
ubj ect application. It shoul d be undérstood that the

@Qﬁlflé%ttonééfﬂﬂtlaé%twltbw iissspift anplispp e @stdsfined b msoelaimsntls

S 65 Rk PubQrsio5Y MER Tt SARfindrg shBLIERAPHe feafgver

odif1cations that are wEhin it spirit and scope, as
chwisirned inby maneeicthatl witl.act to ravmyy thelssope of therclaimger st ood
that this Summary shoul d not be read or construed in a

manner t hat “BhiEFaétgtﬁ‘%'lﬁ@Fgl@%#ﬁ@E%E E%f the
clains. BRI E

abov e-hegaovemeentioned endh otherr éeatures andredvaniages eigbis of

n
g0 e 0 S IR, O AR ey s e
|beertt®n itsnlfl @il sttebettdyyndefstoasinuyerefayendestoftbé Fakmiving description

SSRARE 8 RS BBt LA

d?ag/urgs Wheltem' cts a non-limting enbodi nent of an
earp el ng.worn hy . Iisener u is_a si
v e T Se SR ia g ANl e ol udind i
byt @Vistehert he ear phone of Figure 1, Figure 4 is a top
view of the ear hqne Fi gure 1; ,i ur.es 5-7 shows
aspedtQUrgF 1g aSideWpw ”lfg%agrBE'O’ien l?rﬁhone of Figure
1, Firggure SaslaSrcﬁiﬂvi@WfQﬁ@dar‘plh@Mé of thfé gar phone of
Figure 1; %3 I's an expl oded view of a

%M@

non IF'QHr?l“ﬁ@ Whefripe S?rpé“ﬁ”%ﬁf biesife!; Figure 10 is a
per Sﬂﬁ@irby 8- VRN LCAspR i3l thdfel bildhea¥ RSl eBRMbn®bf RPigure 1;

ear phone;
Figure 8 is an exploded view of the earphone of Figure 1;

Figure 9 is an exploded view of a non-limiting embodiment of an
earphone;

Figure 10 is a perspective view of a non-limiting embodiment of an
earphone;

Figure 11 is a front view view of the earphone of Figure 10;

Figure 12 is a cross-sectional view of speaker elements of the earphone
of Figure 10, taken along line 12-12 in Figure 11 (any electrical wiring has been
omitted for clarity); and

Figure 13 is an exploded view of the speaker elements of the earphone
of Figure 10 (any electrical wiring has been omitted for clarity).

Figure 14 is a top view of a force diagram showing the forces acting on
and exerted by the earphone of Figure 10 with respect to a listener’s ear.
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Figure 11 is a front view view of the earphone of
Figure 10; Figure 12 is a cross-sectional view of

wap@akeosel enment s of the earphone of Figure 10PCT/&REN9/044340

along line 12-1 2 in Figure 11 (any electrical wring
has been omtted for clarity); and Figure 13 is an

expl oded view of the speaker el enents of the earphone
of Figure 10 (any electrical wiring has been omtted

for clarity). FigupeETdLES DESORIPHIEN of a force
di agram showi ng the forces acting on and exerted by

t he é?ﬁr]%ﬂ'fbﬁ)éerﬁ? ary; updingniziwil nP‘é‘éﬂ?é&SCﬂQﬁdatol m@‘f'@% an' s
%ralmréigﬁblﬁ)gépﬂepﬁngﬂlﬁfttﬁé Qtr&?f@r@fphﬁbﬁ’or? ReRidRiES

now be descri ed to provide an overal
%m’d@‘ies@fdh@ ﬁﬁ\ijQﬁ amdw@equﬁals‘;ﬂ@gd @BFQI'heO@?rQJ cnQie @xamples
5fliﬂﬁéé é’rﬂgo Wu%traféﬁq H%ea&fopryaﬁylﬂ ﬁ%@.nfhose of
ds disc ose hereln e or es o

cprldme/ ghibiodhenaritvg!l angersianddhatdhedevices ami metﬂr@nlpapwiﬁ@lly
G Rers T ARF ol TG oS hbanyit dRils et nbhyiying
eimmplariyeednb@memts and thdtlthes scapteeat thearioussrtmuraenyts o the
| ar

reSeh OGS iR b Rhle Ik A S, frf e gasfa br

qrsesbed in dolneettidnrwntrgomeéxémplag/gémqulrinyntt ey bé aom;neﬁhﬁth
eat yres | ustr or SCrIl I N connect. W t

bR deall B0 ol shiistindiie SR RS shthr R ROgHAre

ihmtwdtiasb@fncnmarvx{umtﬁgmgl?‘eﬁ% f th&plzé\smmvbnwt.l ?ES and

varl 1 oNn ar e enae 0 I NC ed W I n e.

X e opdh 410 PHEVHE CBEFPON R P BHenGE ST FREte SIS ARG ke or

SREshbidihgParts tHr6udrdLe RS el iRt BY SditRRl Bafodd | ke

or corresponding parts throughout the sever al Vi ews.

yrdesiapd ”@it] sugh ter@sﬁ§ oevydderearwad. t Nt sthepki etdh” as
Iéff’r Véfb(/\/éfdl{), rc?chﬁWré‘ly anﬁrtﬁ’é‘ﬁke areh@&r’ds of cddv%mence and are

, downwardly,"” and the ke are
f\‘rﬁir{@lée @pn%tttmﬁie&ﬁ lsvitieg trasat e ﬁ@icrrpborbaelgwngfqr irRRIPYHOSse of

ddThib |'n§9/8p8t(1j§£rgr | {]ﬁeﬂ?é&frthéndv@ ngﬁ?%,ﬂ"(s'n%t Tn?%no‘eﬁ% limit the

purp INng various e nts o
inverdionitberetmd is not intended to limt the invention

th '
s u oy BSOS R Bch AUiSabE bl sBber
gémeheeapheta; wheramene of (ehspeaker élemenhse%a snaihez eodetis

{iiﬁ d gg{"fhgr}tg Ehfe amjnngzc?n%ﬂg%?the Ilsﬂener ’s e%t &ng {he othi&Y elgmgnt
(the larger one) is not. The positioning of the speaker elements may be
adjustable so that the user can adjust the positioning of the speaker elements
for increased comfort. For example, in one embodiment, by virtue of a hinged
joint, the larger speaker element may be rotated about a vertical axis of the
hinged joint so that the larger speaker element can be rotated towards or away
from the listener’s ear. In addition, according to various embodiments, the
smaller speaker element may be adjusted relative to the larger speaker
element. For example, in one embodiment, the smaller speaker element may
be connected to the larger speaker element by a knuckle-ball joint, a ball joint,
or some other similar pivotable joint, that provides multiple degrees of rotational
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(the larger one) is not. The positioning of the
speaker elenents nmay be adjustable so that the user

W@ a0m94adjosst t he positioning of the speaker el eP€ENUS2009044340

i ncreased confort. For exanple, in one enbodinment, by
virtue of a hinged joint, the |arger speaker el enment
may be rotated about a vertical axis of the hinged
joint so that the | arger speaker el enent can be

frdRneBut VRS S préfenty@ind dtRmat Mevérhehtabeihe SnfMEr spdaker
addi tion, according to various enbodi nents, the

elpmenkielaive ik ke 'é'lg@ﬁﬁmakt%ﬂeﬁ@nédj usted relative to

the lgpggkios ptﬁé"éﬁfph%h@Wiftconﬂ:&fseed(ﬁéﬂ%]e?baﬂ tﬂaplrh@ listener
enbodi ment, ‘the smaller speaker el enent may

@Qﬁﬁﬁ@@p@'ﬂo"ﬁ et mem thedistaoer's ere lﬂ@ﬁhatt%@naecnon the
Iiéllt#érbﬁr ha 'coﬂngr.% a h@n?@r{tél deRticH thaPF s?é’%%@%gper

ar prvotable joint, that provi
eignabeurpdturaefdne tstanériseatdehingtthe |unperspcz15horp®fethe Aaugcula

PG 0B IBNE PR ol ik M BfB Lo BACAIGE GhIgEPt
adjestdiaelytbe dlstmmecbempeenstee dohzorgelrsestion bhiht hiahger bar and

b SPERGD gy BBl B RN SRER SRRl Brotber ray

meanrres;eaajubtabihmmme seetion that rests upon the

t f th I behi nd
{2 LS50k SHOMMERE ke ShB Shester Bl
eapphiaie piRYden Whersie oae Ionufel @éak@oélembmts |§b||z©d\f€o fitheto
ser to ad ust LI neI% tance Eetvvee
srcraxwﬁtcaﬂ ek inehsis e"t~“h%arh %PSBA r°HH'814t"H§tr§I:?e‘%ilPer

&hBom@mMedt oftthe eBMhoRE QWi Fidi@e 111§ a PerdpetiRod bR trie
anot her neasure of adjustability for the user. In at

PREBBRNG BB IIMERINS B L2op! SR UDRB IteRe 14 fiiske? is a side
RERTER e ORPIRIRD;IFRgIRE O dtbns WRRI it BR%Endria®t 0; and

speaker elements 'is sized to fit into the cavum concha

Dguterreis 3 peiRyY ofsthé&arphqngdﬂes‘\cpomwgawgthe Hlusiraigdt r at e
ONBoGRRAA LA, HBne% e cSﬁEH&%ﬂ %mjoﬂ 'ﬁ‘uegléreﬁnéﬂté Sa first

perspective Vi t he one beln worn on the
speakarelemeat 2 @esecondtinear sneakeFe@m@t 22; & hangsr dar Qﬂ,ea/md

one 10; Figure 3 is a front view of the
?Lraéée“g)rng %%E 10; and Figure 4 is a top view of the

ear phidwedegs ' pm)omadlamg ‘tista hareiuskd derain with eefbuhicadmthe
IS SR B BRI S5 3 RBRRRN I o B SefRingf o are
elvarskihke li2i3neds haswy endhiag d@tb,l camg@owerits ageionkdarddige re2i of the
listener's head. Also, the spatial terms "vertical" and horizontal" are used herein
with respect to the drawings. These terms are not intended to be limiting or
absolute.

The first speaker element 20 may be generally circular, as shown in the
figures, and may be sized large enough that it does not fit into the cavum
concha of the vast majority of human listeners 14. The second speaker
element 22 also may be generally circular in shape, and may be extend
outwardly from an inner portion 28 of the first speaker element 20. According to
one embodiment, the second speaker element 22 may be rigidly fixed to the
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The ternms "proximal" and "distal” are used herein with

reference to the listener's head. Accordingly, the
w@e@xitmmbs conponent s of the earphone 10 are torar/dsio®044340

|istener's nose, and the distal conponents are torward

the rear of the listener's head. Al so, the spati al

terms "vertical" and horizontal" are used herein wth

respect to the drawi ngs. These ternms are not intended

ihReRurfalc 81281 g7 eheOfirs Bdpseakeit emERE2d &6 Fiat Bealeio RlfReNnt
20 may be generally circular, as shown in the figures,

BAETER! debvesry e frelrage sereRdpPeakat clemeniesiniseh ANt

erib&itRAt, ‘Pr?é’é%oﬁ@%%@éké?felérﬁ‘@nt\é@%a b ebhhetiey toHHé“ﬂFl;t
i steners 14. The second sgea er elenent 22 also nm

wagem@e@lenym;by anaan 3rpUsh ffrd th%ﬁ@%ﬁpﬁék@ﬂ@ﬁ@nt 0

bR UE TR L Rorshellel SETPILEY Argareing
oewonds epbatisrend, émeinnensurtagy A6eof theyfingt ypéakzedlement 20,

SRSIANSE oSHUAERIRR, & ofihe g Rl carakaly ghesPah, 30 SO

reis nor ve novene et ween rst
made fenomsing lequidazr oféhjectizmt reolded pkastid sathad ieidbosiions are
,ﬁh:a second speaker elenment 22 may be connected to the
st speaker elenment 20 by an arm 23 such that the
secoMhesymgkebarced4 meshorn wmﬁee‘lgdsesg enegriad dubstantially L-

di cul arl t h K 20..
SRt B el ctranbenliort e BT BRBNeRERSTaly Vetlealy
f@émtﬂi@trégémudg@gek@fd @) @@@mnoﬁaustatlipert@hre22§enaamy t he
backi n peaker el epe

d b .
o EM e 1q The [ BOTPRaD. DR PSS Deomiallcuay et e firs
SHidMed ahd @y diesﬂj?@dttb%‘éi u@bﬁ tihd Ei;%br ekiend 208RLUrE dF thdear

as shomn in the fjgures, be substantially Lshaped

F06Haa theyURpef PPRIOR 13rQhkIaraNricsst 7 BINGD. [ hbarnger &t 34
HEPRER hYirv@at ér6§é Eé’ctfo'hoghd ARy (eafsle Qﬁt'cﬁ%?asﬁé mé&@af or

(11) a second, distal portion 32, generally
w%bﬁrﬁ%@b@rm@‘@”ﬂhe first portion 30, that extends

hor | Zﬁw‘é F‘a{de}’ b 26 fnemdﬁé‘% veltlcihy BI‘Pér’EtééP rbh&QI @J&gebﬁ 34

deSI tO res upon per ext ernal cur ure
xeellyetmnnegtedé@thedlrsmeab@reelerpaemt 20at aprosimal ledgeof th@dlr@t

{801 903y T THERGRIo 2 i BN DN el ) BE

Séctl on met al
gnneaaigy tandnentiakioi & priokienaiatige phihe Ciraelat ﬁrageﬂ)eaker eIIgmeﬁBZO

gf%)lttgg Erzgtalaﬁin\/gelcgolf c?rapllnt}/e fsefr%e?fjed tﬁir'o‘fi%ffﬁllthegéslggi er%)gnde?hned by
the gudgeon 34 to connect hingedly the first speaker element 20 to the tragel
bridge 26. That way, the first speaker element 20 can be rotated about the
vertical axis of the gudgeon 34 so that the first speaker element 20 can be
rotated toward or away from the listener's ear 12. The gudgeon 34 may be
made from metal or plastic, for example. In one embodiment, an outer
peripheral backing 42 of the first speaker element 20 and the gudgeon 34 may
be made from an integrated piece of injection-molded plastic. The height of the
tragel bridge 26 may be less than the diameter of the first speaker element 20.
For example, the height of the tragel bridge 26 may be approximately one-half
the diameter of the first speaker element 20. Alternatively, referring to Figures
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wQ@oagaewnsl34 and the tragel

fixedly connected to the first speaker elenent 20 at a
proxi mal edge of the first speaker el enment 20. The

tangential to a proxinmal edge of the circular first
speaker element 20. A slotted retaining bolt or pintle
36 is inserted through the opening defined by the
gudgeon 34 to connect hingedly the first speaker

f0-eNBfdgelBridde 18emay 889hrgbf ihda®ndthalf thabiapter dffiest

first speaker el enent 20 can be rotated about the

SRERKPCEIPaR| 200U KeS diaddBeiageternoliha it Reeaier glement
PRS Qo bRIERAImEs, (YlindiRal A8 knbgYas %ﬁb@i‘é’?@érftﬁ&{n

the listener's ear gudgeon 3 be made from

knsloaA8, deseribedtabeye fawch dhaimistener madrfeaveredaweﬁéwtfac&aarea
f er

R B R B o A b

i nt edrigures 5pi grwy aspdciy efdhé dagerdirided 26lagsoriding ttvarious

SRRl 6, 195! sl A0R, 0 (W o850 pB IR She

anet er “of ea er ele Oor exa
uwebmSgranddhe pMeBﬁagleFlguresd@an% tmayragel bridge 26 is

hal f. the d h first
QBB 5p BBl 5 Oa e lf ot Y BT bdg Lo T kg Vielea. As
shoyur iastiébeliiglred, bagadtichirictidgeD-1iAG 3|8mya)blee tizpgssd hdranen the
5850 5t i RO Sba 7ot ElpSAGDE L6 Birng
84 giEp néside Msidenths uebelmgdlmttaat iEydrinod noeedily keldead

nob 148 be | arger than escri be
fcRUPASR gg%?u%f'@%é 'Wrﬂ‘é% fréCt'Pa?’&E/Ye%U ?88&9%%%4 and

e tohtietdecduchanh &aBlatieh ofih@ flrSitspleakdEMmaki®d re1aaide USthe

hanger bar 124. Figures 5-7 show aspects of the tragel
[53¢] B@d%2%£§cr§ﬁ'§twgaﬁdoa (P@tIVélP@S@ﬁﬁéT&ﬁY%W@”WP%P@V‘@G‘”

the fu?st%%@ék @I@rﬁé‘n?% aha Hbetré%ewﬁbg@éés dgRe ?rﬁgélfﬁ?‘ﬂige %tﬁé%
dgeon 34 ures ,

gu
WeReg and kel é@n9® 14% WQQVédinﬁ@eﬂ%thecﬁWQﬁoﬁ §ﬁp@ﬁ§¢ﬁté’ely

d [
{1l by 6 A0 ekl BRI BPpaabe A2, ineSggoa B4 dho the
laveptange e taverehyringrstiyd cartnest thelgpidgeen Bé tathedraget bradge
spper portion of the gudgeon 34. The Oring 38 may
reside inside the tragel bridge 26 so that it cannot

nor med shawa isdégureg he, mﬁpoﬂ;@%)fnayhleclade a v &latshroogh
A S R T e T
drel sddove sboakdneldmergebo2d. dge 26 is resisted and a

o SRS el B TR o BB Y oS
Slinehgsal Rburtsaisknob 48 vertically oriented at a proximal end of the tragel
bridge 26. The knurled knob 48 may define a vertical opening therethrough,
with threads on the interior of the knurled knob 48 around the opening. The
lower end of the first portion 30 of the hanger bar 24 may have corresponding
threads, as shown in Figure 5, which mate with the threads of the knurled knob
48. Rotation of the knurled knob 48 about its vertical axis thereby causes the
horizontal portion 32 of the hanger bar 24 to be adjusted vertically with respect
to the tragel bridge 26 (and hence the speaker elements 20, 22). That is, by

bri dge 26 may be gePer/@k1099/044340
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wo boooagiesi he upper flange 42,

upper and | ower flanges 42, 44 above and bel ow the
gudgeon 34, respectively. The pintle 36 is inserted

| oner flange 44, to thereby hingedly connect the
gudgeon 34 to the tragel bridge 26. As shown in
Figures 5-7, the pintle 36 may include a | ower slot
t hrough which a speaker wire 46 nmay be feed into the

rbfa’i@\@'thé)kh&% l&!@baﬂ%dat@ei&% Ad &ﬂﬁtth@G@tﬁQW%&/ﬂﬁ@@ ure
el ements 20, 22. shown in ures 1-7, the tra

%rvvfa@fecw%gheae%ve ARG OLYF .%ah% sleai PRPARsbor
e BFidlg 26 1o/ thRIde8H S fordibn %2%9%@ ofBar 84, i bhand paraish

% knurl ed knob efine a verti cal
fea NAgoarier 86 i iigs URPR et |r$|t€é1§9d1§ egh 1o Hereby eptingize f

%r?%tnﬁg ‘ﬁﬁé b lfﬁlé’@arﬁﬁoﬁé 86‘&9 tlﬁ{@sﬁp%‘ hf‘l@ Jh% drisdimeRd the

irst portion 3 anger may haveé
thtrade b tredhanger haedisnd te ktwed kheb #8 gnmydoesrelamekvﬁme to

@?B@ ﬁiﬁé%&ﬂ%@g&ﬁﬁ%@ﬂ%gﬁ%&ﬂf‘e rrI%}H/re\yéﬁih ca%téﬁ(lese ﬁﬁw er e%ﬂ
thaulgreadsts bfsthladnangerrbail24pfndtth_elkgemeobkndbh48 Mnayl@errellaavelylm
i 48 Bl Rl ot RS B B b2 B b S inal ey e

rmhad frbmplbs{rcairanetalgfdrlwaMpwl ed knob 48, a user can

cont Torbef ieer bR et Retn i denel Ba ated relative

t©|tﬁffﬁah§e3r§ﬁr 22t2% areddamit wwagﬂhe mreame)f%e h@ng*etnbtalsmon?
orti on e rtiron._ o
SRt daah 4o the Kniged RAGH feoAlieGatirely a2t lasiiE sSatient,

the Hah@ére&if ZQ%a)Wbé fotQied@BRANE B thB&nbb Ug@lich hﬁt ﬂ%r Be
10 for the user. In at |east one enbodi nent,

9fHeegasPI 24 Fisenazag dionbie kneb4sd Ip ﬁ@cmﬁmpp@memﬁ@@nq@er
ﬁ%gebsar cﬁba&hdoﬁ{ Yhi\hrﬁqfdlffét%npai?ﬁ/érg%ng'o'ﬂﬁ f@QJdéﬁtdem addPbr

the user. Alternative | east one di nent,
4 RecanarReAliRn 37, m%thﬁalb@é'ﬂs%@ﬂ inig tb@ltﬁ@ﬂ@”ﬁﬁ@l 25@@ KRoto#8.

Sl T T b S G

mm:ée having piffeesnt elzed eptst al , for exanple. Further, in

at | %C%Brcﬁrg;eEOW| ds SRRb nﬁéﬁ&ka{% ﬁ/ﬁ |ﬁ§)@nf’c—?5 t%%r%%ds of

relative anger
thhieveerpationt cbfdhaarsgeortlbarof e hiangengalg% nap msohmss into an

SRR et MR BEP RIS gl e o At
mmgdl beaddaneb adits progimdl Bilke. tThe dpeakadsgire 46 may thread up
through the strain relief member, through the tragel bridge 26, and through the
slot in the pintle 36 to the speaker elements 20, 22, as shown in Figure 5. The
strain relief member 50 may be made from plastic, for example.

In various embodiments, referring to Figures 1-4, hanger bar 24 may be
operably connected to the speaker elements 20, 22 by tragel bridge 26.
Accordingly, when the earphone 10 is correctly positioned on the listener’s ear
12, the tragel bridge 26 usually will be adjacent to the tragus of the listener’s ear
12, as shown in Figure 1. The tragel bridge 26 may be generally rectangular in
shape, as shown in Figures 1-2, having the gudgeon 34 at its distal end and the

t he gudgeon 34, POTUS1069/044340
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of hanger bar 24 di sengage fromthe knob 48. In such
enbodi nents, anot her hanger bar (not shown), having

waldobanma: di nensions of a first portion 30 anedDUSZH09/044340

second portion 32, may then be inserted into the
tragel bridge 26 at knob 48. Accordingly, different
si zed hanger bars may be provided to fit a variety of
peopl e having different sized ears. According to

RtfUrle@ Yol B el igBBLifnal 88d.SMRMagd dridge 28 ray bémabiBiopads
of the I ower portion of the first portion of the

Plagiteq” Ay Othef syigolamaetlss into an opening in a

st raipyringl ivith ERIB%e BFiddIes 1iahaddi AReRkafdhore 1BYEI0 is
portion of the tragel brid 6 at its proximal side.

e 2
qm@cﬁp@aﬂ&»@n an the |'k$d>‘~‘rt%’)3 etahggdbe @9”@%%@45 1246 astrpentipned
.ef F )
R BFIRTEp 1 P bSO bl Ao ldtoners
edreliZeanosoehind e, uppsr portiom 18 10f fecauriculd, of Theelisienerisrear 12.

: | :
AGeeiha B Rl s H R AR B 22124 el e 2 g
dndisizdranciethabihie Hadgemlyartad, 0p4issdrnfigoredne ctesk the firste

S ker, el 1,5.20.,,. 22 by tr | _bri
SR TR h 020 i g Yoo YPpekd e a j22 0 exerta
oo (tlfyncss:hledm@rmlFltgmeeM)threurneﬂiéfenea;r%a:tz, t he tr%agelh bri dge
26 u Y W adj ace to t tragus o

2P ot bt flow 103006 TEETR T10apd T4, V8HBug imbPdeps, the
@Laipdq&_tr%rg@er ber ?ag @éﬁiebyribeﬂfa}]ﬁ@u@%@r Th@gﬁhp?ﬁ_ortw a8, 130
SNo N Flgures 1-/2, avl n e gu on al IS

Q6 BRNGRrPaRAR THETAY PP SENRIAY VaBCaLWITkrespast tade sagnd
Jdraker @asglenbsd, dge 246 /0rae tem@thedftheleafdhoReaD, &A1Y is
other suitable material. Further, with reference to

W@ﬁrﬂkBositi%ﬁ?éi omeme dn ”&a‘ﬁﬁﬂﬁﬁ’é epH, Tha gesandgear F%@%ﬂ 32
Ry bk 'g‘éﬂer%'ﬂ¥ hBﬁdetﬁtliﬁé\ﬁi‘sé %vitﬁarésﬁe_%t td e s'é@&&?épéh%r 24,
124, as nentioned above, is configured to rest upon
eln@eub%’c_éﬂ 2aangratidine dsienelt _quee gFcon @OrtIC@t%_éBQ ayaglsa 2
7085 BCEI Db B0 PRIE PSedond penklr heinat 2 b e
saeont pagion 32an 32 4xtendg away fraen/firspastiepd0.aidd. diuribes dleh

. 4 i j. - a he
192Dy WfiolRB0 75z ARty it yb6d of S BERBHAAR ihfafitifard
sqoenll speaies mbame? 22, 122as theeseeond poftionS2, | B axtehdsvawan

B Euttborten 50540 RRFaRy SR perTEhe b B0 i spoone
pdréors had enagfcohhect hatrgsiirsiysortioray3®by de saeinketiataportion 131
éf%allng\é\’rsbar-qrﬁ. flriwtre?r%eé)lgtret;go%onss) 31 %%9 slope or curve toward second
speaker element 122 as intermediate portion 131 transitions from the generally
vertical first portion 130 to the generally horizontal second portion 132. In other
words, the intermediate portion 131 serves to offset the first portion 130 from
the second portion 132 such that the primary longitudinal axis for the first
portion 130 does not intersect the primary longitudinal axis for the second
portion 132.

Focusing now on Figure 14, a top view is shown depicting the forces
acting on and exerted by the earphone 110 when the earphone is worn on the

-10-
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of the hanger bar 24, 124 may be generally vertical
Wth respect to the second speaker el enent 22, 122

wan@ban3oshe |istener when the earphone 10, 110PCHUS2009/044340

properly positioned on and/or in the |istener's ear.
The second portion 32, 132 may be generally horizont al
i kewise with respect to the second speaker el enent
22, 122 and/or the listener. The second portion 32,

lsBehe8Yearh 80 P S @IPRerAbOdHAENE, gﬁtY\WWﬁéLﬂathé)ﬁ@é’d fgpyrdvitational
second speaker el enment 22, 122 as the second portion

apsistange, diehangs” Bl 4 "#ft?nﬁ?qqoﬁg SPpAe ey, 122 gegy be
d0i$tB& FelatiVatio TRER BtheP (i di88Ls3éd abdve) Bakh Mat heShaRfRr Bhr

curve horizontally inward, toward second speaker
E4eeruses e secppd gpeakns olaspeid 284 exeh adoree 1@yard,andifd on

@Wvu%%&ﬁ? 5 bhghor %rédr%ﬁné% Jfglq ke 1i&tBhdr |13'é’n(aF%)S. In
est seen I'n |gure he second portion 132 y
elbanwendst Hﬂethﬁl@geﬁ parti 2ﬂ0$ sizet angd cobigused Slﬂﬂf’etha’emfmeé bar
{l)%f %&t? Qs %%?Jer nd |?ﬂ)9@e(d thelﬁsgenérghg Qieerﬁ raﬁdoﬂp

or- curve omar secon Ienent
fuRPurad 8| defmemeby aatcmtpcirptqlrumem/@eeh theasasortd paorsorfi A 82t he

HREIERE Bt Sl ok ngst bR 135 Ot ARl or o LERT a2,
fordaasertd sdoengepéalan eltnent 40P ve exdres afdreeF, tdveartiiangtor on
%Cfrtl on 130 fftﬁg}the second portion 132 such that the

P APIAEHLP NGNS RS or the first portion 130
does M@hematielliyewpk fbree eﬂéﬂté@f@ﬂ/dr@alﬁ/bkldh e cadxinscdrdha 15

t he second ortlo 132. cu3|n on Figure 14, a
SO P oA STt s SRITHESY B Kues . AT BRCHRYep &
SR L B6tuRY1 8, ke ﬁfr’cﬁ@@t&te@& tﬂélﬁétehéiﬁs BSHPTOOE tHeSsatBhd
on thelistener’ . I'n such enbodi nents, and

RATHPIH B2 Phieangse Ha'f b¥4 @ﬁha\ﬁhi a9yanie ta@@ﬁsﬁxﬁﬁ@@ceﬂlﬁf the
ﬁ}@p&ﬁf.omﬁo 3ParRRA D BEPRNGE,S REAKRLORIRRT Nhe 1Ee BRYINDE
Jjusted relative to each ot her (as di scussed above)
sq;atiow@dd&thefcpi@w& bar 124 causes the second speaker
| ghrent. 122 to exert a force toward and/or on the
cavim contha 15 and/or the ear canal 16 of the
$bl$h?'ﬁ&*th§ féreé e%@rtéd:éﬂtﬁe first gbridM €30 ¥R §feldd: he hanger
24 is sized and configured such that hanger bar
2_4FacPs as a lever and is forced, by the |listeners
ead” 1D, general |y about fulcrum 18 (defined by a
contact point between the second portion 132 of hanger
; tme
Fting s s, P et RPHBAEL Bordch By e ar B the Hisk foatcer
demraht201(2) yleldexerts a force Fln toward and/or on

F,-D,=F.-| D -2
cos(0)

Solving for F. yields:

F = Fh 'Dh
" p D
“ cos()

Solving for the force exerted by the second speaker element 122 into the cavum
concha 15 and/or ear canal 16 (F;,) yields:
F, =F,-cos(B)

-11-
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at least a portion of the listener's ear 12.
Mat hematically, the force exerted toward and/ or on the

waeavwgmimehcha 15 and/ or the ear canal 16 (Fln PCT/ER2009044340

determ ned as follows. At equilibriumand about
fulcrum 18, the torque exerted by the listener's head
17 on the second portion 132 of hanger bar 124 (Fn Dn)
equal s the torque experienced by the first portion 130

MbkiRgRABSttRRINs Jddd &e efiation fOCHET6lcE BF }he éé&@né ap&dker

bal ance equation y |eldsthefollovv|n%7 - = Fe -De
‘é@'ln@ﬂhb% 'GFO hpear garnel ke vrhieh eantaing thg fPHQW'ﬁalaﬁlV@Ha@Q@

tﬁg%r}:elékélltgosfror’ﬁ the Head 8n §?é éérﬁﬁor‘ié"i 150 f F GRe uE&-deRpAL@!

to the force exerted on the ear by t i rst speaker
&iptlaneen (20, (and) Dysiagp diae U%IQQHH@JFE@W@@SW andéd). Fis_ h
%@%oﬁ@é@ﬁolléﬁév' ng for the force exerted by the

cond speaker el enent 122 into the cavum concha 15
and/ Br- reavs(@aifl’ -By) (Fin ) yields: Fm= Fc -cos(b

I'ng Substj tutions yi el ds an equation for the force

of the skco eaker elenment 122 into the ear cannel
(F1n ) which’ Wt ains the fol | ow ng as variables: the

AéHo‘F@n@? Stk 96k ck eQBHéd'8y HeAshcBRd & @ak%@(el%'ﬁ%?ﬁ 1 éé%n[tl'fé‘) ;

he user defined di stances [Dn, , D), a
|!§é%!‘rer§<ﬂ¢f (U meay emesiemizablgria egyh ||St¢1h¢r§uéh iRatineaPiedaying

i ; ) y,

IRfthzec o8 Bt aloSE o ESROTER

sheakei gemrois 1R0e422 pfomrly implpcéandapendentzaiigrayity anda lany

HoP&t@JﬂjgédEVg%ﬁtgat peopl e having different sized ears

experi ence’an appropriate anount of force to hold the
In various earphones, an in-ear speaker element may be sized and

configured such that the element is held in place by forming a snug fit against
the walls of the ear canal. However, in various embodiments, the second
speaker element 122 may be sized such that the speaker element 122 is larger
than the ear canal 122. In such embodiments, the second speaker element 122
may resist insertion into the ear canal and thus may be forced out away from
the ear canal and/or the cavum concha by the internal walls of the listener’s ear.
Accordingly, the ability of the earphone 110 to supply an appropriate amount of
force toward the listener’s ear may be of further importance in order to maintain
the proper position of the first and/or second speaker elements 120, 122 with
respect to the listener’s cavum concha and/or ear canal.

Figure 8 is an exploded view of the earphone 10 according to various
embodiments. As shown in Figure 8, the tragel bridge 26 may comprise front
and back pieces 52, 54, connected together by a screw 56, for example. In
other embodiment, other means of connecting the front and back pieces 52, 54
may be utilized, such as a snap fit. In addition, in other embodiments, the tragel
bridge 26 may comprise fewer or greater than two separate pieces. In addition,
rather than having front and back pieces as shown in Figure 8, a tragel bridge

-12-
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wW@r@9il43055 1 n vari ous ear phones,

speaker elenments 120, 122 properly in place,
i ndependent of gravity and/or any force caused by

el ement may be sized and configured such that the
element is held in place by formng a snug fit agai nst
the walls of the ear canal. However, in various

enbodi ments, the second speaker elenment 122 nmay be

may?f eamﬁki@@uwatanahwérqﬁ@d@raﬁIaenwghomeml Figlrareg@hidnhan

he ear canal 122. In such enbodi nents, the second
%ﬁ%‘@k\%ﬂ exnledashtew Qﬁa rﬁfﬁ99|r*%!§#9§taCPW§’é}9ttP@ﬁ0 ther embrdimsasy-
canalgading Hagk IPheRMMIRAIRES 5 tHig RBY the"idk ﬁoté%e%@!of th?

canal and/or the cavum concha by the internal walls

ragel bridgede may comprispdioianasgidg, 44 Hhat s abave aiTd bakew,
@g@\g@@@?hiﬂ%ﬁddgeéh@@' #hé‘?ragmlpérggé'(?trﬁaﬁgﬁlﬂ% = ‘U

. ener s ear urther i ort ce
and lowee proxignatdianges 8, taﬁ)ethptrafpabomand belewefespeetively, she

AR 487 FRARIT ] SEMR Ao A B limbRAGE!Ss

ner s cavum concha an Zanal’
¢angerises 3wo piegas consl pelexiSta emtief frar iesarg@huiniee tt@gel bridge

250460 Pk pUB o e o8RG A Bh b nediacB Bifbel b, s bk Bus
tr')r:?@:ﬂmeﬁ% a@ﬂasﬁg mﬁggﬁ?n@ Gg etdydre digpesctidretmedSiheftan
SRree BB ER I IngRT BN B Akop ple do° 55 ne 0 gy pgice

insidk it tlagest ltbﬁibg@% @o$mm danhot harmrdg bk isesn. ThHe Qbimée of
tErr‘oodl ment s e fe

P G BRI o AviE g o SRR ETING st POT b FaRG! bar 24

érﬁil’h@rflahbélBSMWeﬁ@ag{) Bridgeddl satiaPiotfRh At r bBr 24
, a tragel bridgemay conprise upper and | ower

r@iaglgégo i, 12s15] DROES 3R P R G STV AROBIOR WD o
RUPRAEILARE Mo RarldeR B8} 2 PEhAIEHR RESPDAUAI2E OF G RE O-

dinment. Referring mbodi nent of Figure
19 3hEnay RERViIge éé%S'iﬂwedﬁaSJWstof %wh tbfrltl tag secmdrappaker
I I
v e G A F S e T
M@ofr@vmragelstyldg@p?ﬁe chmeekamﬁerthqossemndwortfdna?ﬁg@dwaseer 0]

303y B oA BB FoRLBY AdRPACAAY Blura hiNGieK B b
Phayx iaftel thelratagen Bdinishepr ihed3-ring@opnacesie I@Bstlm saticdhah
R e Y
taﬁlardsnhu wagemldgﬁmﬁdlmmcﬁnglﬁ thé astdnal dariiart 32 of @emhanger
bar ﬂa élnoP tﬁe sec‘?&g)nodS spea er ele men% Ef ma\{}%e biased toward each other
when worn on a listener’s ear. Alternatively, in various embodiments, the O-ring
39 may be omitted. In such embodiments, the upper proximal flange 58 may be
sized and configured to directly provide rotational friction to the movement of
the hanger bar passing therethrough. In any case, because of the rotational
friction provided by either O-ring 39 and/or flange 58, a user may rotate the
knob 48 such that the second portion 32 of the hanger bar 30 does not
substantially rotate (because of the friction), but translates with respect to the

13-
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WO b@b/1kzostannot normal |y be seen.

pi eces 58a, 58b of the upper proximl flange 58. The
Oring 39 may reside inside the tragel bridge 26 so

Oring 39 is to provide friction between the first

portion 30 of hanger bar 24 and the flange 58 of the
tragel bridge 26 such that rotation of the hanger bar
24 relative to the tragel bridge 26 is resisted and a
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Eelend sabadianonne AT sebaler Blmeny 2D Eiae SrsoriMately
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rotate the knob 48 such that t he second portion 32 of
thamAKINGBIMBIgF- 30 does not substantially rotate
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mkemeweet 2@ 9fectivelereamyingt the h:g’rtafmwey gompement from
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(]2} egyanlam/frorg thig priogineal tsufade Tﬁ)ufgthe p%etcmrt spadakyr element 22.
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regarding dual element speakers are described in U.S. Patent Nos. 4,418,248

and 5,333,206, both titled “DUAL ELEMENT HEADPHONE,” which are
incorporated herein by reference in their entireties.

t he

Further, in at least one embodiment, referring now to Figures 12-13, a
sound path may be provided which delivers sound produced by a first
transducer 120a of first speaker element 120 into the listener’s concha and/or
ear canal through second speaker element 122, for example. In such
embodiments, the sound produced by the first transducer 120a may be initially

-14-
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at | east one enbodinent, the first speaker el enent 20
may conprise a transducer that is approxi mately 20mm

approximately 12nmmin dianeter. Alternatively,
according to at | east one enbodi nent, the first
speaker elenent 20 may be approxi mately 20.0mmin
di aneter and the second speaker el ement 22 may be

@wwmm RisY cdvity b idefif ABBIWREN aASnISETAVEN 1|7|®a"_df UBTES 70
3 and 4, the first speaker elenment 20 may %rlse a
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that may act as | ow pass acoustical filter for th
ranssucepeakanddn &rehe! bagkingfiRe &f Thﬁe$%ﬁ0ﬂ@ $OORKERY e(qment

f river
e A S
goanaie fwy bemiexieal swiaceHd2mf tha srdond speakas eVezneﬁt 1t2aeyia

BEFRRIIBEANG 1828 BBbnf frodif el fiecting kaReAREP) B8P
oAy tikewisa amanpterftom: theoprokineal sedared! Ea)@‘ahe seedrenygenke?
h t f. .t
PP Ebaf af U8 Sererd AVl p8hRes HE28, BRAFARAE. wlelPwer enen
fsm@lneyé :s)’%mzoeprddscﬁd MeMelfmstlﬂaﬁsdAlEtmrEEDa th(eé ,vﬂtaotlii'eE h@er
bo )

eRCh B bR L rersr e s EP e (o
€Aphored, beswithid tidRdtendria e, \J\nﬂﬁﬁhiscmmeEﬁbmﬂia@m/or ear
i Wt B Ehet 2 ies Roney B s
dutsine @#@@érpﬁ@ﬁ@w@p b%'kfeﬁbﬂé@l%kfﬁév@{tiﬁgﬁlﬁ@ loh2? fieftighdyhe

|i stener's concha and/ or ear canal h second

SHBHR BrOCICER Bl el B! TARIAUBRLIANATIO inte RO ment s,
brBustI YR RigHERFedlent ) Sodrids ontifidieMURE éeé&%rmu@@r

Initrallydirected into a first cavity 120b defi ned
Drarekeen inROMALEIORNENts, 208 S@Tloﬂ_dmr@swgeraﬁ dampeged from the

BTGy 260R) g oy FRTnO I S BRY AASSCT MM,
nRming aftsectnd spapker elethebt h2? gesetadn hetweensaite i 2202t

PS8 12 RASKIAG 6 58l B E50A, SR ERNRRred o
|®ner/srut the bmeed frequericdGaund ywaeasnatgy ffom disturbing nh:e(faemjnd

R6BES 70 ok SRe REBRROBEHR0 FhTTERh o B e
lsigarftbqueansshunels. 122d

Additionally, again with reference to Figures 12-13, the first cavity 120b,

the channel 123a, the second cavity 122¢, and/or the first sound openings 122a
may be sized and configured with respect to the first transducer 120a such that
they define a sound path that acts as a low pass acoustical filter for the first
transducer 120a, effectively removing the high frequency component from the
output of the driver for the first transducer 120a. Therefore, because the sound
path is selected such that it functions as an acoustical filter, in at least one
embodiment, the electrical signal delivered to the first transducer 120a, and the
signal delivered to the second transducer 122d, may not require an electronic
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wop@itmyss 122b. Accordi ngly,

may | i kew se emanate fromthe proxi mal surface 172 of
t he second speaker elenent 122 via second sound

produced by the first transducer 120a is mxed with
t he hi gher frequency sound produced by the second
transducer 122d outside the earphone, but within the
listener's ear, within his or her concha and/or ear
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I

gseantiysirpplifigd &yRMOMGO R NeeRREHY W@G@éﬁ%@”@&h‘%@r other

Qé&%ﬂﬁ@garli’s)’ortat%uftﬂyrtﬁét 5r6\ﬂ8é %ﬁslffnt%ﬂﬁg”lfcfrrtﬁ’éfbh\%@'bf el ng
w th the production of S frequency sounds
Cﬁﬂ@ p Si

ulsajmdngerfsr T siaPEsEsRlinges izingeanst endiguiing teraath
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|'ower "frequency sound waves by seal ing the second
arrotaltssdemg surtases aches hdowipags atousticdrities peaker

el e ortB s 1EARI B RELIERRO A 1A o pearer

proxi mal" surface ccor € soun
eibmenb@? oay foeguoneected fipedy Lmilhetflnsﬂ slpealm’r dlereenicy

AR R FrSDSh B e, Y fatoht BERAkT k5§ 33 may be

memjeﬂnmw orteafies spdukeh e@h&;nt Po eq lnmmiye sexomdspeaker

Addi t f 12-1 3,
Hfeh! 22800 e AR Bnly, B0 R el 355 P Meadd o n g™
@ﬁmetzmgltaéGurst@rnd/s@borﬁdwgoéakésmemumd TRen, adsordidgao BRY
be si.zed nd con ured th rezgect to t

PBEGER %W”Q@gﬁa‘feﬁ P PedBRY H%r%tagegdﬁ@t%%t%he first

ﬂé@ke@@bﬁeﬁ@@aﬂoﬁ?’cﬂ%sc 36EMS Ir Fq?uref4 Iter for the
first transducer 120 effectively rermwn t he hltg%er
f

f r eqASSEIFIRGD IO SR EMbRANIRNTS (e Becasd SPRaRerqleEen
fBg bélcbﬁﬁeété@fbsmgql%t hegRr eTJFﬁérﬁf%rtﬁl .2 BR6RYRSoPRith

sound I's selected such that it functions as an
Akt agwea‘Qflro@ilonal iregelomesiach a2 kaudiribateiaint of adall

j?léwg.ghr iR wﬁr‘dg%b Fé"ﬁﬁ’ ﬁe%‘lie?i Qehidfy b5 %éh%gcﬁgﬁg[hﬁé’d*&@éut any

and t vered to t
efrthiesdeseendipal axgaye-aoallomigLior eelativealiiebs yawiagtiarrell .

%Btu&tshWth‘P& 21 to) tFS fu?sffrrggé'rl{é‘? e%n?érﬁczbr ‘l’ﬁ‘ir&t Egﬁwg&ﬁiﬁon to

ubsequent by removi ng
bmn@ablettg rcﬁtate mvoteblgatangnnne @ imi fpgare bﬁhmseoahdcspemmrc

AR 7% el Blolialol i) e 28 34 %ys ) loKG b pan
Fugun@a& tanduetater sthatit adhazinontatadis githe nant beewpart theffost t he
éqog%ar %é&%H Cf(ﬂ gn<¥ thtehseecfohcq gg)eatlkre?g?e%]ecn? 22?|ueC haltorrw]g E:urveeE in
Figure 3). Such multiple degrees of movement give the user more flexibility to
adjust the relative positioning of the speaker elements 20, 22 for increased
comfort.

In addition, in other embodiments, the first speaker element 20 may be
connected to the tragel bridge 26 by a joint, such as a knuckle-ball joint or a ball
joint, that allows multiple degrees of rotational freedom but limits or prevents
translational movement. In other words, the first speaker element 20 may be
rotated about any of three perpendicular axes, e.g. allowing for relative pitch,
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and its defining surfaces, act as a | ow pass
acoustical filter. In some of the above-descri bed

connected fixedly to the first speaker el enment 20.
According to other enbodi ments, the second speaker

el ement 22 may be connected hingedly to the first
speaker element 20 so that the second speaker el enent
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the hinge connecting the first and second speaker
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the first speaker el ement 20 al ong curve C shown in

Fi gurldeexampies Riepented hgwin ateneiengath ivillweirate poteptal and
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o {HLETo Be bdeskibthndl ek Bhyreg sha ML RTIBna SRR | FoPec!

@ﬂﬂd)dlfg@htstr héavlzetjeeg s&bﬂ;lglce)ggo ﬂIOBtmktg refmer}deemahi@t ggé ?éua/aht foe a

Spdrngersiiiuide of (5 shiboR oSy B ay g MlerfamSare el

Knoweeinkhé Brtlahg beeawe ABY db Pbafaeiitadd aetter tidraiandiag of the
axjs at the |nt bet ween the first s gk(g[1 el enent 20

S Bhice Bvide

OQ'W@”%E USHRaR | &IPRIRRLS 3HNQY Prav By curve E

i N Fivghileevathlous Sufdbaiiérits Bhee BEST 88scriBbd RBMGITEINholidMe:
the user nore flexibility to adjust the rel ative

pRarentdhtygriews mqelf@@wealteéﬁm@gd ggaptagonsgp those
$RBE@ARAL RATAr 10 b&rsBAEISKIRNIN th aRAIPr iRt BPEf Rast

e first speaker element may be connected to the
9@%@1 th@rﬁddg@39® b-{]h%d[ﬁ@pﬁﬁd ered mestsparRnnigrded 9dn¢lude

4104, rﬁéduﬁc#u@hé It%P ﬁ)nstMac%Jp'té%%s W&thtpde‘Toaﬂﬁ%rf%ﬁﬁ ttRd

rotati ona ree lTmts or preve
sqopasif e @nmdlfmﬂ@mﬂet farth leerBigr wor ds, the first

speakg, %&Wﬁﬁbh@tldp%r Bﬁ“nef ﬁ&@i‘bgﬁ#eamgt%alamywﬁéle op [nSSart,

per pen
hat istsaidaw, bedanchrporatas H)y mfnreoceshetmmla incespEratedtn@reinenly to

s i TR Gt paral miYen 1O 1A RoufIE A e 20
dafingtiohastetemantd)er othiee disolsbaret matkerisineet éathpih ainie dis@losure.
As such, and to the extent necessary, the disclosure as explicitly set forth

herein supersedes any conflicting material incorporated herein by reference.
Any material, or portion thereof, that is said to be incorporated by reference
herein, but which conflicts with existing definitions, statements, or other
disclosure material set forth herein will only be incorporated to the extent that no
conflict arises between that incorporated material and the existing disclosure

material.

-17-

t he second speaker el enent 22 mapCbheS2009/044340



10

15

20

25

30

wo bh@amdsssli nent s.

The exanpl es presented herein are intended to
illustrate potential and specific inplenentations of

exanpl es are intended primarily for purposes of
illustration for those skilled in the art. No
particul ar aspect or aspects of the exanples is/are
intended to limt the scope of the described

enbodi nents. It is to be gngerstood that the figures
and descriptions of the enbodinents have been
wihapisididimddtis il lustrate elenents that are rel evant
for a clear understanding of the enbodi nents. Because
such el enents are well known in the art and because

{.hey Kipedighoteéd@ohiptigihg; & better understanding of the
enbodi nents, a di scussi on of such elenents is not

pr oviddapshenr@ pReakghPIeBIaPhr | ous enbodi ment's have been
descrg B e@nirRing 4 firdhend ShdP8 sBERRS &Y, windddin YR dtldRer
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ameai irwiotathagonsested to dhgbistend okkeploridgeand he art

with ' - . f . .

The. d tafior BEF Lortisie 2 FRF poRBTand o chSp AR RSy the

fiyaicporienisfthicadinglysconaeeted 4 thergscons énd dhihedrridgaswherein
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Ity er'esar wheatlee eabhoneiswmarhdydhne listeperrt, that is said

to be incorporated by reference herein is incorporated

herein only to the extent that the incorporated
2t erlingl ealpleshenaftel aimntf, Wiheteimitiehbrizigjesttiiting abefprises aons,

st at nts r ot her., di.sclosure materi et forth in
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that is said to be incorporated by reference herein,

but which conflicts with existing definitians,

3t at JRERAPIYIE iR 2WErYR Uieeserend PPEion the Banger bar
AR Blbrighb |arc9§k$bétr)5’t%d Iy EOdiBahad 880 Whefdte iR bRIMbIE RAdL R

0
conflict arises betweén that incorporated materi al and

eandigeredsuch ghalireleliens ot iee fraple causescnAdigRNARde change.
claimed is: 1. An earphone, conprising:

4. The earphone of claim 1, wherein the at least one speaker element
comprises a first speaker element and a second speaker element extending
from the first speaker element, wherein the second speaker element is sized
and configured to fit at least partially into a cavum concha of the listener's ear,
and wherein the first speaker element is pivotably connected to the first end of

the bridge.

5. The earphone of claim 4, wherein the second speaker element is
connected to the first speaker element by a pivotable joint.

18-
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at | east one speaker elenent; a bridge conprising a
first end and a second end, wherein the speaker

web@aamosi s pi votably connected to the first epdr/ob20dres4340

bri dge; and a hanger bar conprising a first portion
and a second portion, wherein the first portion is

t hreadi ngly connected to the second end of the bridge,
wherein the second portion of the hanger bar is

g.onf 'Wré%ﬁprﬁ&wer &Sﬂanﬁ@ﬂvh@r@@fﬁe |§1f/otabl|e' Jélh?@%n fréd to
when t he earphone is worn i sténer he

R'QYigA éfﬂf@e&eg@eguqmtatlw%fr@egpm K thsrsegged perakee plement in

@RIBhIS B st PeBkeiEmkpob that is accessible to the
I'istener, wherein the knob threadingly engages the

first port| on of the hanger bar such that rotation of

t.he ftcha?m%e ?\ﬁ’i@ijelﬁﬂ{é |961taﬁlfe j%H?I g&n

to at eas ransl ate atlve
ear phone of cI aim2, wherein the second port| on of the

800l SUBAA Erdh i BPLALRE ol SN

hoqireduaera first sdumdkin akfwsiamscﬂerhwheeaﬂ drsecztnoeantidhe: becuyel. 4.

SRKEONBARARS Rorfd At aro Y &isBedfading P 8RR anc

We&etteanmﬁed [akiraktin, mhermmtheefksmddetgrrﬁmedidtrdaetlohl i ghinsverse
speaker el e t t he second speaker elenent is
‘835%89%%9’ nﬁ? W'ngdtr%aiont at least partially into a
cavum concha of the listener's ear, and wherein the
first_speaker el enen i.vota co nect ed to

0 StTTHRABRONE ! TRy heBE e TaL sARBACSIBmeE itHORblY
ddiRieic tb e mecaitfoisRe Bkege BY 8MRaNGoimtS connect ed to the
first speaker elenent by a pivotable joint.6. The

earphone of claimb5, wherein the pivotable joint is

fNT i1her &flo ﬁ&eode:dequ We?é?n ﬂ?&i"rgﬁs?pe%f(etr &él%hf’i@fﬁlvotably

freedomto he second speaker el enent in relation
earwetiedde t@pfefék%ﬂ ef taerbriglge by aﬂfﬂgeéa@ﬁhone of clai m 5,
wherein the pivotable joint is a ball joint. 8. The
ear phone of claim4, wherein the first speaker el enment
15 corifei epuipkane & gaimdifc whardin thet higgrehjgint detinegsi a first axis,

PREZEH o B A%l SRAAN AILAD RSB SRI ARIP S RERAN

I'S con ure secon sound
tpeeseeorm‘ emmefdhdlbrldge delinesvethgeaoind aixtseahd wherein the hanger bar

grtﬁr%%i%lvc%ﬁgeg d ?ocﬁle%récbﬁd énc?ofc%g rlgge such that the hanger
bar may only rotate about the second axis.

12.  The earphone of claim 11, wherein the first axis and the second axis are
substantially parallel.

13.  The earphone of claim 1, wherein the first portion of the hanger bar
comprises threads such that relative rotation of the second portion of the hanger
bar to the bridge causes the second portion of the hanger bar to at least
translate relative to the bridge.
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to the second predeterm ned direction. 9. The earphone
of claim4, wherein the first speaker elenent is

w@roaotiadwbsy connected to the first end of the brpCTUYS2009044340

a ball joint. 10. The earphone of claim4, wherein the
first speaker elenent is pivotably connected to the
first end of the bridge by a hinged joint. 11. The
ear phone of claim 10, wherein the hinged joint defines

f4.f 1 rHe abrpiSonediiEmn , W rdih ki bridRaK ebniRjuPSEEd reBRY

only rotate about the first axis, wherein the second
AR 1@ f&agys 9@89 deenprsed warning eRKphoNe i Wothiay Bien
idedpanger bar is threadingly connected to the second
end of the bridge such that the hanger bar may only
rotate about the second axis. 12. The ear phone of

ai | t -
o bbb, itk bRl an 'l Ang 8EBBEd i,
the hr\udge,emerehdhe n‘lr%powontqf the hgingenhbarmpasges thsaugh the O-ring,

SRUBI A HHE RAG2 PUEN AL b S, (ARRIEANGRT, 1R

secon port € causes

ﬁrbtepczémnﬂhp@ahgerrbanfpasheg treemgioroughr t o at Ieast

translate relative to the bridge.14. The ear phone of

claim1, wherein the bridge is configured to rest

Bﬁij aoﬂeméarbborae tcbﬂ@tlSmgf the listener's ear when the
S wWorn t he Ilstener 15. The ear phone of

cI ai rﬂ?iea B7% AR ak@ﬁﬁ'ﬁme& 'ng an O-ring disposed W thin

the brbrite, ch[ﬁTsﬁﬁgﬂa firserid &15d a@@édh@éhd@ﬁmk&ek@n rengaker
bar passes throu ere t he

SmeRC R ol reltietpitio Tt P aed PERG Kl gt ang et Piife o

ddtendiiehs tcoﬁ@hl’;éé)é] r&&tab@«db@n@ﬂéréﬂﬁmeﬁ@%m& knob is
t heret hr ouq earp hone, conprisin at | east

Hresspledrar Isaqn@ﬁwﬁfen the %arpa@@ SOVRIP |by|%9%terﬂ¢rr 30d end

and & §&8fRPEafp rY!H’gI’&'n%t bBﬁlOﬁ%ﬁ@'ﬁe&ecﬁhgﬁsﬁkn'\ﬁhereln the
f;é){l vot ably connect ed first

Abien Giaperatly Seansed teie eotapPIP$88D SUPTD IRl HIREONGIdHe
%‘g);c%{uﬁeé M2 deRbAd BBHBN K8 Qplehét tﬁa‘?ﬁfal?é [dRelto tr?e ﬂ)r'loﬁjee”er

. e earp hone I's wor t ener;
\Mhergértheaecmrn@n agthe Hangert basds c¢rti@ueawtoaestem@nca part of

tﬂgrligfeﬂer’s &Qre\kﬁémthtetb%rphone is worn by the listener.

17.  The earphone of claim 16, wherein the at least one speaker element
comprises a first speaker element and a second speaker element extending
from the first speaker element, wherein the second speaker element is sized
and configured to fit at least partially into a cavum concha of the listener's ear,
and wherein the first speaker element is pivotably connected to the first end of
the bridge.

18.  The earphone of claim 17, wherein the second speaker element is
connected to the first speaker element by a pivotable joint.
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first portion is operably engaged to the rotatable
knob such that rotation of the knob causes the second

wherein the second portion of the hanger bar is
configured to rest upon a part of the |listener's ear
when the earphone is worn by the listener. 17. The

ear phone of claim 16, wherein the at |east one speaker

. eMerie &PPIIHeSETIAmMT 18, Hhefdde HeasivehisIBgs At idREnfRyFeE aNd
speaker el ement extendi ngﬁfrom the first speaker

RI¥IAB Hree earassof {platinat BRadap &mse@p@@rﬁmaheé elgmesd in

r’éﬂﬂuoﬁ@@fHengEFébetaRerféléméﬁt |l east partially into a cavum
concha of the listener's ear, and wherein the first

speaker elenent is pivotably connected to the first

d fohetetéﬁ ﬁHHed&f% irhSrs, WRABreaf n{kﬁa@ec{&hﬁé@tﬂ joint.

ere|n e secon speaker el e onnect e t he
first speaker elenent by a pivotable joint.19. The

£AT PRGRS, %hcﬂeadf'aa]r@ 1m@%lﬁtﬁeqﬁstpép\égké\b%@mbm Qe s

confl gur €1 provi de threée degrees at ronal
¢andigdeah to @rddwe@d(retr&buapeakélrst @rmmertnirhed disdctibn and the

f k
S3nflsbr el BRSSP leo Bt LHRRF Pyl E S
ﬂ'r’ledeteem inko rdeeagom Meml?me Mbtgrredetetrifmeetﬂ ?rre(ttloage akirgverse
. roduce a first sound in a
t?)itﬁgee%qr@ggeaé}ﬁ{rﬁlgaggreé@ﬁ on and the second speaker
elenent is configured to produce a second sound in a

seco predetermined dir ctl 0 er ei
Fhelar Ay g erain el scgeRer dlpmeatis shatanly

&J’rﬁé@l‘e@rtmmﬁﬁisﬁéﬁcﬁ@ftth@l@nd@e?by aal gantohone of claim 17,
wherein the first speaker elenent is pivotably

connected to the first end of the bridge by a ball

2RI NtrneZdrpddie cﬁ%‘fa‘?rkﬁolr?ev\ﬂ?lfer&rl\ ﬁie‘”ﬂr%ﬂspe‘é!ﬁ@rr é?érﬂeﬁth@ pfv'ofé‘diy
speaker el emsnt i's |vota é connected to the first
Y

eqitnesedin &l Wh%bﬁd@ﬁ;} ajhyged.joipk, The ear phone
of claim 23, wherein the hinged joint defines a first

axis, wherein the first speaker el ement may only
2%t atTdezdpsphonene cldimsa3, whietsin tedrieged johnd deénasmifirshaxisf

Rl 3 BT SO o g0y PR B ey
the sebenthendigithe tcibige Hefinasteesdrandexisband whgreimthe hamgat ear
igkﬁ?r%gditnal?/ c%ﬁﬁ&ﬁgd 4@ second end of the bridge such that the hanger

bar may only rotate about the second axis.

25. The earphone of claim 24, wherein the first axis and the second axis are
substantially parallel.

26. The earphone of claim 16, wherein the bridge is configured to rest

adjacent to a tragus of the listener’s ear when the earphone is worn by the

listener.
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25. The earphone of claim 24, wherein the first axis
and the second axis are substantially parallel. 26.

wab@oaasophone of claim 16, wherein the bridge PST/US2009/044340

configured to rest adjacent to a tragus of the
listener's ear when the earphone is worn by the
listener.27. The earphone of claim 16, further
conprising an Oring disposed within the bridge,

avher efe ddighdrie §tolrte, anthet comprilag 88 0-hAg d@,9§§é%§wnh|n
t hrough the O ring wherei n the Oring is sized and
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nmet hod of wearing an earphone, the nethod conprising
firaepastienpef e haﬁg@\badunag&a@nt@&etbmé conprising: at

| east one speaker elenent; a bridge conprising a first
end and a second end, wherein the speaker element is
2.v otAabieihasaai weasriad ancarplione; inetmethdd edbmpriaing thelsfeps of:

and Z\Wﬁ\;&h ahrb%r&%%%rb%r@ﬂgmﬁonp” ses a rotatable knob;

and bar~conpristng~a first portion and a
second poat least onshepeaker ¢lemehi;r st portion is operably

engaged tq the r t.abl e knob r ot.at n of
Cho e, B4tite oBhBHERuE O KCTEl s SRRk S RiDke
$peaaﬁr élgmsht is phosA Ay e%rrrelca;di teehd first bied bLﬂhd@ﬂdge girm i ng
t he to adjust a distan ween the secon
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speaker belaermgér uF: 51 o@tﬁprs|n§gca firsepdrtiordlged arseséndgortibe,
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wherein the step of resting further conpri ses resting

F3nslda rRarverartheRriddsiorti on of a listener's ear such

t hat rbﬁﬁné"EHéleﬁ)bStbtaﬁllL_%%@%‘féﬂcetBét\k@@n fh"e%h‘@nc@f)ortnﬁﬁ of the
| i stener's ear nmet hod of claim?28, furt

kRangsr Pai iy thedridlpep of rotating the second porti on of
the naﬁgﬁgg%vaqeraﬁéﬁélbﬁﬁ%gfr‘aélattlk}@ tPH RGeS 1. The met hod

of claim I east one speaker el enent
of t Hesting the hanger bar on part of a listener’s ear such that the speaker

element is aligned with the cavum concha of the listener’s ear.

29. The method of claim 28, wherein the step of resting further comprises
resting the hanger bar on a portion of a listener’s ear such that the bridge sits
adjacent to the tragus of the listener’s ear.

30. The method of claim 28, further comprising the step of rotating the
second portion of the hanger bar relative to the bridge.

31.  The method of claim 28, wherein the at least one speaker element of the
earphone further comprises a first speaker element and a second speaker
element extending from the first speaker element, wherein the second speaker
element is sized and configured to fit at least partially into a cavum concha of
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ear phone further conprises a first speaker el enment and
a second speaker el enent extending fromthe first

sized and configured to fit at least partially into a
cavum concha of -99-the listener's ear, and wherein
the first speaker elenent is pivotably connected to
the first end of the bridge, and further conprising

thBeisehers 84r, Bh@@inBekih R fFSICRekSPaaeAt |§|pﬁmﬂily &nnected
| east partially into the cavum concha of

foitge frsd end oblhe. bnglge e féﬁhmr'sﬂ&@ﬁ%qw pl%plrﬂg thet
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wal |, a first transducer disposed wthin
%Eﬁcl osure, the first transducer confi gured to pr oduce
a first sound; and a first cavity defined between the
wal | of the enclosure and the first transducer; and a
$Bcorfth ephdra, cempneing: ext endi ng fromthe first

specket oeLenRal ookl aghgRopeaker ol ement

risin a housi'ng si'ze nd configured to fit at
| east par ehantlpsureth@vangcawealin concha of a |istener's

, the haqy bac
cmanat | ng 9L a0k eBreT R E AR e PR  ace
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ﬁmg@uo@ug@da second sound that enanates through the

second sou eni but not thrOﬂ%g the fjrst sounclﬁI
openighgfeon ﬁae &é& t@étﬁnﬂwgd@m fIrBleRRRE&s §lprment, the

hekb Bpeser eendRedmpasiagd t he second transducer;
wherein the first cavity, the second cavity, and th
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first sound travels through sound “pat
fiacatr whereliytha gaunthemeNaktg %tma irphedais st S@Uﬂd REenings
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a second transducer disposed within the housing, the second
transducer configured to produce a second sound that emanates through the
second sound openings but not through the first sound openings; and

a second cavity defined between the backing of the housing and
the second transducer;

wherein the first cavity, the second cavity, and the first sound openings
define a sound path for the first sound produced by the first transducer such
that the first sound travels through the sound path and emanates through the
first sound openings but not through the second sound openings.

33. The earphone of claim 32, further comprising an arm connecting the first
speaker element to the second speaker element, wherein the arm defines a
channel therein, and wherein the first cavity is connected to the channel, the
channel is connected to the second cavity, and the second cavity is connected

23-
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33. The earphone of claim32, further conprising an
arm connecting the first speaker elenent to the second

therein, and wherein the first cavity is connected to
t he channel, the channel is connected to the second
cavity, and the second cavity is connectedto the first
sound openi ngs, such that the first cavity, the

e nesk so&ﬁtﬁoé@ﬁ@ﬁ%@@ﬂhﬁb’theam by, fihe Sharm@l Mk second

openi ngs define e sound path. 34." The ear phone of
€aVviy marghihe jifsd seprd PP@'W@”B&% spuNpatBd and
configured such that the path functions as a | ow pass
acoustical filter for the first transducer. 35. The
ar pHoweeasphane0f eladm 33weeedim therrounp path issined ang
SRR Yodiithd BERTuibliohd 8s 39U BaBahbouiEN fitBPfor Wt
t sound has a omer requency en t i rst soun
teamdat:@s fromthe first sound openings than the
frequency of the second sound that emantes fromthe
second sound openi ngs. 36. The earphone of clai m 32,
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irst portion is

e e St e ot AR nG o | the bri dge.

wherein the second portion of the hanger bar |s
configured to resﬁ upon a part of a listener's

hen TREHBIFIRATLAT S0 IB] CORBIISING 2.LHEFS ComPrisig a first

@fﬁf apAedndcdrit, Whdrsin tHe firbedpearEmsIEMmbRGs pivREduigEonnected
nprising a first end and a second end, wherein the
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onprises a rotatab wherei n"the rotatable knob
¢f§i eldbe bydur. avhesein ”ﬂe §Q®ﬁérpoﬂﬁéﬂrpftﬂh%h@@€m‘§7@hl§ qosfigieed to

¥t bt 4 gﬁ@ B8NS listeABEs BalAGFhe ké"éF HoRERS hzéh?ll&/r @tefliisfe%r.

por t'i on a second portion, rernt
portion is operably engaged to the rot at abl e knob such

spat Trh%te@e{r?r%h ot ce{‘r% aﬁ}?th%?yéﬁﬁhé H@a%‘?nﬁgé‘@or‘ﬁgh mgﬁfk&

at | east ansl ate
arecanmta pecdndoenobflvhereen Herigerspeaker edememfls @ivoeablyt conmested

n.. [ f  th Iiseers when t he rphone..i
(PR Bt e e, it GheibiranE Tprdtifhd sSipieR &3
Knaobt bveereuon‘lerrbBitMe anolfisracegsgitble maadtemem Whéen tHeesarphone
brid erein th Lrst portion hanger bar
Ry i et s CRR GPpsif & et AC Y dnckd Sesend
partlors aviiargin n@@ifuﬁsopmiowigﬂ@dr@cbl@bhga@éd tbrthe tat@ablekriob&uch
that rotation of the knob causes the second portion to at least translate relative
to the bridge, wherein the second portion of the hanger bar is configured to rest

upon a part of the listener’s ear when the earphone is worn by the listener.

38.  The earphone of claim 37, further comprising an O-ring disposed within
the bridge, wherein the first portion of the hanger bar passes through the O-ring,
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first portion of the hanger bar passing therethrough.

39. An earphone, conprising: at |east one speaker
web@amostonfigured to fit at |east partially POT/OSHE09/044340

cavum concha of a listener's ear; and a hanger bar

operably connected to the speaker el enent, wherein the

hanger bar is configured to rest upon an upper

external curvature of a listener's ear and behind an

WRERM REC-HAG isdizanambEdriglredab prdead io‘@étft‘frhﬁffrlétl&ﬁlroathe
wherei n the hanger bar has a shape configured to cause

fgrﬁbocgb@hgfethe@p@g@rﬁartp@sgg@mergthf%@e on the listener's
ear, independent of gravity. 40. The earphone of claim
39, wherein the hanger bar shape conprises a first
Por t iATnealAlione, SEEWAEINGor t i on, wherein the first

po”ilaw‘grbd&oﬁé’ﬁﬁé‘atﬁeyefé ?‘éérﬁ%] %kﬁﬁgﬁﬁgﬁ‘ﬁgﬂidﬁk‘ﬁ”@?

erein the secon ort|
@ayufngmcbaofahs@gerwwnandme upper external curvature

of theyly Co@f Bglet;;petsfﬁﬁe coRMEL e 'tﬂgaﬁagﬁke‘@%?ﬁerﬁ%ﬁé@gﬂg%

t he auri ["I'steneéer’s wher'el n
metrtgeeaanpllsco:neflgwed\m uesbypdimzm Upmraxm'rnaimdlr\mtmr‘a ofashpmnler S
th I St.ener nds ner
oA foorBioy 3 Bk wRIERER SRR Ry it e
Hm:ngez bat ladd y sleaqsb cnnﬁgenseddowau@e“ the speakarcklérhentspeaben
ﬁlenen%p.apd t,he secpnd & on Iso curves inward,
BRSO ES kB, MYERRRARN o&g@v ¥he ear phone of claim
40, wherein the hanger bar shape further conprlses an

i nt er_nedi ate ortlon di sposed between th
Hor t i 181 eaen Q Ol AP RP- E@P{ﬁ"’bﬁ‘e ASeEPH & ecomp”sesa

firBt SEri®eaad & sBedrid SaHieh, ARRseih Mgt pOEios REGKRADlY
(?c!n%ggtgtd to the speaker element, and wherein the second portion of the
hanger bar is configured to rest upon the upper external curvature of the
listener’s ear and behind the upper portion of the auricula of the listener’s ear,
and wherein, when the earphone is worn by the listener and with respect to the
listener, the first portion extends generally vertically, the second portion extends
generally horizontally and curves downward, toward the speaker element, and

the second portion also curves inward, toward the speaker element.

41.  The earphone of claim 40, wherein the hanger bar shape further
comprises an intermediate portion disposed between the first portion and the
second portion, wherein the intermediate portion slopes toward the speaker
element.
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