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The present @)%HC&UOH clainms priority to U S. provisional

appl i cat iVOR 287343553 No. 61/054, 238, titled "ADIUSTABLEFCHBURIOYPHEANER
ELEMENT I N-EAR PHONE, " filed May 19, 2008, and to U S. application
Serial No. 29/334,942, filed April 6, 2009, titled "EARPHONE, " which
are incorporated herein by reference in their entireties. BACKGROUND
10The present disclosure generally relates to earphones for sound
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lower frequencies.

15 U.S. Patent No. 5,333,206, titled "“DUAL ELEMENT HEADPHONE,”
discloses a dual element headphone including (a) one transducer that is
substantially larger than the cavum concha of a typical human ear and (b) one
smaller transducer that fits into the cavum concha. Other than the curvature of
the headband, however, the headphones disciosed in this patent are not

20  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 shait is slidably movable along its axis. Thus, the

25  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

30  has one speaker element.
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30 has one speaker elenent. P1-2167930 v7 The foregoi ng
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| east one enbodi nent, an earphone is provided that can conprise 15 at
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In at least one embodiment, an earphone is provided that can comprise

15  atleast 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 a hanger bar comprising a first portion and a second portion. In
these embodiments, the second end of the bridge comprises a rotatable knob
that is accessible to a listener when the earphone is worn by the listener.

20 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.

25 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

30 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.
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openings, and a second cavity defined between the backing of the housing and

20 the second transducer. Additionally, in these embodiments, 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.

25 In at least one embodiment, an earphone is provided that can comprise
at least one speaker element configured to fit at least partially inio 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

30 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.
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conjunctiog w.th t cconpanyi ng draw ngs, wherein: Figure 1
depicts a %Wﬂ%i”ﬁ%ﬁ ‘'enbodi nent of an earphone being worn by a
| i stener; 15Fi Rig@e? depi@s airde-initng embbdimendopdroaarphbndbgg evoln
Figure 3igs a.ftront_ vi ew of the earphone of Figure 1; Figure 4 is a
top view ofY £g B8 phone of Figure 1; Figures 5-7 shows aspects of a

tragel (pridge cﬁa%mrb@ iearquiewad? itd 8atbRods of Figweer;8 is an expl oded
vi ew of the earphone of Figure 1;

igure 3 is a front view of the earphone of Figure 1;
Figure 4 is a top view of the earphone of Figure 1;
Figures 5-7 shows aspects of a tragel bridge of the earphone of Figure 1;
Figure 8 is an exploded view of the earphone of Figure 1;

20 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;

25 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).

30 Figure 14 is a top view of a force diagram showing the forces acting on
and exeried by the earphone of Figure 10 with respect to a listener’s ear.
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i nvention LherefQonstrued as limiting terms. The description below is for the purpose of
describing various embodiments of the invention and is not intended to limit the
invention thereto.

20 Various embodiments are directed to an adjustable, dual speaker
element earphone, wherein one of the speaker elements (the smaller one) is
sized to fit into the cavum concha of the listener’s ear and the other element
(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

25  forincreased 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

30 element. For example, in one embodiment, the smaller speaker element may
be connected to the larger speaker element by a knuckle-balt joint, a ball joint,
or some other similar pivotable joint, that provides multiple degrees of rotational
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listener's head. Also, the spatial terms "vertical" and horizontal" are used herein
25  with respect to the drawings. These terms are not intended to be limiting or
absolute.

The first speaker element 20 may be generally circufar, 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

30 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



The first speaker elenent 20 may be generally circular, as shown in

the figu y be sized | arge enough that it does i 51010
t he cavuﬁ‘ia‘?@ﬂ%og? the vast majority of human Iistenergeﬁ/iisiﬂ?é{%hgio
second speaker 30 el enent 22 al so nay be generally circular in shape,
and may be extend outwardly froman inner portion 28 of the first
speaker el ement 20. According to one enbodi nent, the second speaker
element 22 may be riqgidly fixed to the inner surface 28 of the first
speaker el féﬁ@rﬁur@éegg qf f2g fireheneakpselgmenef Q80 ot igre it 9 vReen t he

first and g Gélﬂé’ntsdé%@g@rf el {REEINISechid §p@5keﬁﬂleﬁ@h%d' IFR0kR ghhe second

speaker el errent may be connected to the first speaker el enent 20
by an arm %b@@mnt 28 SeqPRdSPeairl SigiBeIe? repyhe RONTaTIEbi B it

general |y aﬁaspéibﬁphagmsﬁ%%té@.esu{]hrtﬁétﬁ@@%ﬁp Dok HierRht 20

Accor di ng various e I ments e inner the first
speakers el @ﬁemds g@erallyepespenciiiariyrfeora e fltratwemgerz@ement% Aecoseity

speaker el t%%%u@égrﬁ%%ﬂ @tﬁﬁ&g@%ﬁéﬂ rﬁac%'éé%f%é’h%? gfi%IFﬁ* Qlﬁﬁ'féw[ o8

nol ded pl astic SO fons are f anger 'bar
24, as shotwe darm 23 end nrg.ubasqng%/ofdhe sabardsyidaakl glemens2Bapay) behaw ng
(i ) afirs

(o he. L magBil RinaRageeSn iMReid thos Biite 35 2R Mopnddilsnsgae ' ¥

general |y fp@dpendi cul ar to the fi rst portion 30, that extends

horlzon aIIya from irs ort 30 and is ds ned to rest
upon t K upper @ru?‘{/ Bf'n W?nf'géﬁ?s 2y t?ﬂ'g:ﬁ' ﬁh upper
portion 13gkpets hﬁa\mg (.)calhm (oximianpérlion Toehan@eds ganerady vayicdigve a
circular cross-sectio made, out of plastic, tal, or any

ot her sui t &BMdh %H?%@'.b&'ﬂge 26 and fﬁﬁé SePeiL IdiRiRggoE oRbealEs a
vertically @pbﬁcﬂ]&@dr toGlhéiﬁﬁslt pam@a%@ntr%ﬂehlex@sihdnmmg@mq tioPn tHaeirdt 1 st

speaker el enent at pr oxi mal edge of the first 20 speaker el enent
20. The gua@r@@rﬁﬁ@@naﬁﬁjd@%\@ﬁqqtageﬁ Lmond@%umerwra@ C@é\f@éwamfwe ear

t angenii al 1% geﬁn@‘ﬂ%urﬁ@ gg o)) @ofttH@iaGhéLﬁé’t&rpufdaﬁ Strhéﬂﬁﬁé‘é?rbaﬁbﬁﬁe”t

20. A slotted retaini t or pint Isinserted thro
openi ng demam@avw curnelaggr@g@@ﬂctgm f0d swykecnage ﬁgteqﬂp;a%lneﬂetai,

speaker e gel bridge 26. That way, the first
speaker e %eg%lkglr?tiﬁgteﬁlé at ed about the 25 vertical axis of the

gudgeon 34 so t et frades bfidge 6 iohaleea verigady vrigtied adistBegudgean &d t ovar d
or avay 11 BB BERNE i 8PpekRer JBRANAIEON oI JTRfE LY O

nmetal or past For exa .1 oné“enbodi Areht,  an outér peri pher al
backi ngo 423p1§akehelefnansr20spbalgadg@jre&bamdmmgda[ bmt@egzﬁj@appem may be

of the a0 oAb BPFYTE B Rty B HRNIRIRL SRRy ot Po
speaker el arnspited26tairfiey baxemﬁh'& 36 I‘wn‘s@’t@lthrmfghtth@opérag@tjemedcme 26
cl ament - DOMSRBERRSH JE oMk noBRRkgE Berrmkebeloment 20 1HEHEGe
bridge 26. That way, the first speaker element 20 can be rotated about the
25 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
30 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



10- 11, tragel bridge 126 may be |arger than one-half the dianeter of
first sp I nt 120, but less than the dianmeter of the first
speaker gﬁéﬁ@ﬂﬁ*@%ﬁ. I n such enbodi nents, cylindrical kﬂﬁPFg@“%ﬁHﬁm
148 may be | arger than knob 48, described above, such that a |istener
may have a larger surface area 5 with which to contact and rotate

knob 148 to adj ust hanger bar 124. Fi gures 5-7 show aspects of
the tragel bridge 26 according to various enbodi nents. Figure 5is a

section vi EWw! bfliadeebiidaeyt26 may dgdarger WRBwWNAGAliike digmssepfdimstand t he
pintle 36.4dakEl SemBht @@{Bﬁte%{s? gﬁé@ltﬁ%r@ﬁi‘?ﬁet@(&qg@ﬁ% sbéak%%%ﬁ?eﬁ;sio

that ot her conponents in 1gel I dge 26 can be viewe
shown i n tTR&sdnfsugeepodingtasylindrical lgiurled koo 14§ newy bealarass thlinsposed

bet ween t e t [ H@;*Ipa@ r ' f e
gudgeon 32&} éﬁhg?gég?r%dﬁﬁ\&g,yé‘uichg?aﬁ% I?’n%;letée he tS raalggetr_%@?%égéear%g SO
t hat it5 cawiffowhisbrtorabniactandsietaie kimpie 14%itqpadjestdfangerdbad-12dng 38 is to
provide fricti g ' j t hat
rotation of thcemglﬁrgéﬁeﬁ%eoa %Sr‘%eéfsgﬁgﬁ? ﬁ%%&%ipé??@%e?éﬂdﬁwﬁgi/%H&Psagel
bri dge 26 érsbodisiestseFigurd Sds medeatiorveiepasitie vagetbyidde 26showiag nies
between the first, s el t .20. and the. tr | bridge 26. The
Cragel briGi9e08 IO p BPTRRE: 16 hisPres SAGes B radl b0 el ow
t he guglgeommiﬁgg sb?lﬁaﬂ&ﬁ?ﬁeg\t@h)pogghﬁ i@hhi%ﬁ@g?ﬁrid@e ﬁﬁlsaﬁ b@gzembet o% t hg
upper ange e gudgeon 34, .an e | quer ange 0 r eby
 hgedlt” CHIEEh these B arPiaslc G R T Pa e e PaEbat tstvesn the ar
shown in Fhgpd £5ofthd pirileSemiritthe ugperoriomel HeQuagdewed. Sheb-fdy ough
whi ch a speaker wire 46 ma fe,eggl nto the tragel bridge 26 and to

re. A be .
the Tirst BnaayseurRIreiiedRe/ agrdrede 252, hatit couol Rl orsegnr os
1-7, the tTRopkrpbES e%e@nggm@é &rbiiak %ft@igﬁ g%g}:é‘éthhhélﬂ;w@@dln Knynd ed

knob 48 vertically oriented at a proxim e tragel bridge
26. The kniieiréle chghakgotagien phbedirstapepkes eleypemi 30y etatise & Weough,
with tiye ; | |

openi ng{ The eﬁ’?&%&%% r%% I'sgérrclieé?idiér@t@%ﬁo&@%n%é&g@ﬁﬁﬁ%@%ﬂ%gp 24
may have cibe(fiestisonak elgment 2dasd thestragebridgs26i ghe tragel bridpeR6ase wit h
the threa f 0 i nob
48 about ?L?psp% \Egb{ifoca qubggs %%etirﬁe yvégaﬁge%s&ﬁteh%m)ﬂgzeéﬁ? 35‘%%@%@?8 " 32
of the hanbea pibte 384 ineertesl ddjugittbel upper flangkl4g, thietdudgesp84tandithehe

t | bri Lahat .is, b
rorati ng tRECKAIER K BRRy Mo RBERHlecPbE b SoRa o Crebe b ddto
in Figire 2. which controls the relative positioning of the speaker

I 20, 2 d/or. tr I i,d 6 th d [ 2 of
the hanger bar ASATaWRn FIGLRES 5 ieERins o MevGeGEs 2B 30 B oo <
upon the |whiteaspeak@ative 4®niayereabyd 0d tHY ZR)DbridRNP@acetd e fitdit of

t he ear phone, 10 for t%u er. In at_ |east one enbodi nent, the threads
of the harfJéS§sapdsee gReURaPied knob 48 may be relatively fine,

to provide finensaghouwstiAEndurbon-7 i MER! briddd 26 RRlyi ] Melubidgat | east
one enbodi nent, the threads of the hanger bar 24 and the knurl ed knob

48 may2be PENGHGA) KNYeddHionets vestiGaliy prigated ¢hApEodmpl /icheiribe fragelt he
user. The fsitdel A FeOkhABd KAYL B8 may define a vertical opening therethrough,
with threads on the interior of the knuried 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
30 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). Thatis, by



10made from plastic or netal, for exanple. Further, in at |east

one enbo%gg&)twmgﬁhg knob 48 may be rotated relative to %&,@QH%Q%EIJ?bar

24 to the poInt Where the threads of the hanger bar 24

the knurled knob 48. Alternatively, in at |east one enbodi nent, the
hanger bar 24 may be rotated relative to the knob 48 such that the
t hreads 15 of hanger bar 24 di sengage fromthe knob 48. In such
enbodi nents, anot her hanger bar (not shgwn), having different

di mensi ons'ORlNg the kayrl A8 83'SEheAbRd) HS@@%Q'%&%‘SH slepyvrsp Figh® t hen
be insertegd mpciieold mqeian@é b@@ﬁorﬁ@g @ﬁth!é@a@a}ééﬁ elMERE 808P Ang/or

di fferent sized hange ars nma provided to fit a variety o

peopl e haviragp! Hf"ﬁg%g‘éiﬂth@lsﬁéﬂn gqargon 28 At 815 ANGGT Par ZrLolike portion
embodi ment ,ih8pa SR War | o I}Eétgﬁétg ugon Ear ;sgérﬁ fadsy % tthdPEy BY¥ihizO 8F tion

of the first portion o anger may al so pass into a
openi nd i nerbadee Mfitradtheearpbatirei 0 BU thaageri én atlieasianite arabedimeniethe

portion of st ker
wre 46 naty%}:ﬁjr ecggﬂﬁlb rﬁ?'}'ggﬁlz{g? 'PI hse!tlzrrglfrlﬁagé e% nﬁd@ﬁ%eerremt?/ﬁf/gﬁghﬁt he
tragel bri prge|d261nead§JIJstrh$mdg‘rthe hneeQS%ltemﬂatwelyt reatpéart loee 6tiodindrd,
speaker el T train relief
menber 50 t‘ﬁg‘%ﬂ%id%ghtg%f ﬁaﬁ%\[@aﬁﬂpgﬁﬁg %dn%fo J},em%y be fﬁ'a@‘é%JY ous
enmbodi nentmarseft@pmw@ (tamréé adjustmelt fr theungper Thakn@dedigyioes oaegbabl y
connec# d tod%\ﬂe S@ gker el eggonts 20! 22 by tragel bridge 26.

Accor d gl'§Iel A R R G B LT F§2 0% or rect |y positi oned on the
Iihstener s ear E’homthlar ith helehst&a@lerhusocﬂmntzmelmlda/mny bk r&?te@%ﬁ@@i@@t tf)
the tragus, 0 e |st er S ear ure 1. e trage
bri dge 26 tﬁéb b@n%eg,lp@( It?/ﬂ'lee‘ﬁq"étr’(émr‘éli r%a\gz;ﬁ’érh%gg RA' 2h Fi gures
1-2, havi ngsédgauaeeor adrad khbis 48| attaﬂnamly andt Feﬁ@t od@whtb&ﬂmbﬁpb 48
at is proxi mal end The tragel brld%ﬂYQWéPe{ﬂPe made of plastic or

any ot her f@emaaa%ba&e?ﬁémébe rotated re b 8 sei fnahéne thepadegur es
1 and i, mg@%amrmsér%agémm fheQlobagt 'msaa%ﬁqbeanggsaté BRother

listener's ear 12, the hanger bar 24, 124, as nention 5above, is
conf i gur edhanger bat ﬂQb@?fPWfﬁeh@ﬂiﬁﬂa‘ﬁfﬁ@mﬂéﬁlﬁmnsmﬁ\%ﬁdlm peftionkad and/or

listener' sy §@(Fon%i§) @g&@ﬁgbh%eqwedmggh%%% tf?tjﬂ% bg at%ﬁﬁatﬁaaéa of

the listener’ Ing to vario anger
bar 24, 12&cmn@mﬁ@ffaeghap@d haitpesibaes may he phaidacie fhan@eetyMr 24

124 is Co(r}géc%h’é'ﬁ ﬁi?;@fg%?s%ggeg rst speaker elenent 20, 120 and/or

t he secon ement 2 to exert a
According to various embodiments, as shown in Figure 5, the threads of

the lower portion of the first portion of the hanger bar 24 may also pass into an
opening in a strain relief member 50 that is adjacent to a lower portion of the
tragel bridge 26 at its proximal side. The speaker wire 46 may thread up
through the strain relief member, through the tragel bridge 26, and through the
25 slotin 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 elemenis 20, 22 by tragel bridge 26.
Accordingly, when the earphone 10 is correctly positioned on the listener’s ear
30 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



10force (Ffr, shown in Figure 14) on the listeners ear.

Referrin W Flgures 1-4, 10-11, and 14, in various

t he shapgwg?gﬂt"’hgs ﬁ%nger bar may be descrl bed as foll ompgﬂﬁgmf’?/%‘%w
portion 30, 130 of the hanger bar 24, 124 may be generally vertical
Wi th respect to the second speaker elenent 22, 122 and/or the

| i stener when the earphone 10, 110 is 15properly positioned on and/ or

inthe listener's ear. The second portion 32, 132 may bglagenerally
hori zont al KNUiRg\§Nela 44iat i F?Féééfﬁ'@é?nq ol e\ bragel bwidae Qﬁé’%&eﬁ’e fdht 22

122 and/ Orpléélgzdr g%ﬂ?errsu-{ g portion 32, 132 may al so sl ope or
curve downwar t owar seco speaker el enment 22, 122 as the

second port i on Rpthen 3gthartaseirne rgures o @ntildswhpo eaipengd 0, 18Dis
Fur ther, re%gz\gsg%\?oxﬁ’ﬂ{et |<PthePe: gallzf’g tﬁghaﬁéé‘%eﬁ |2QP§2¢P, rf‘fﬁ“”%fﬁ%{‘ﬁ%

hori zont aI second sp€aker efenent 2
second qoorabcme BZonfigred ta wstispawdnye Uppenetihmal curyatuppot theriseoerd 30.

Optional ly i e - 1.L.0N, y
connect toeatr %jn:acrslgs%h%ﬁog{ﬁtel@ﬁg 8@{% Jr%r?fE t%&ﬁg%%qt@&%%%%}é#%ﬁ?of
hanger barAdcdding td earivedisatdpoertis, ahe hatgerenar 24O P21 maytmwe ghapar d
second 25speaker el.ene 22 as, 1ntered at ortion 13 nsitions
from the ARGy es UV BRL nedinefrad od o5 breordatien o ABug e ety

hori zont ?Igspmﬁzemtemht 2mn 2b%d/drm?@Séthd\Mpééﬁer elrILé%gergtrnzeri zﬁcb ettt a |
portion serves to offset e first portion romthe secon
Dort 1 ofb 135rG s SPaMR 1t Flgos 1 ey e R rBRAdal auis or the Trrel
portion 130 doe%f@@hgmmetb@reé hey, F‘}OlﬂméﬁdHﬂniﬁlvfaklﬁuéléﬂnbééﬁh%nf@ﬁhet he
second 30paortion 132 ocusi ngﬂ now on Fi gure 14, a top viewis

shown depi ¥1aPRPT ilehanges £3r BgY PREes %ﬁ’oﬁsef%?“t’%dﬂb%/f”tshﬁo@ﬁ? Aok 110

when the e@\‘rtﬁéﬂﬁﬁgér%a‘f‘@ﬂ N Qﬂmfa@%e deh@ia@?@értiéa!%fh fedpedto BHCdbcond
enbodi nents, and tho the need Tt gravitational assistance, the

hanger barsmehﬁﬁmﬁb%d %@@@ﬂh%laﬁwmwhmrmnadpuﬁ(éds
N g

124 causes e secon er e enent to exert a force tovva d
and/ or on mtah@e@watmlltbnﬁmaﬂﬂka\m@ﬁwthtrh@p@ato barsecondspdakehe

|1 stenet Seigflent 2> (BB)andld) 104 RGERdIOT fife sddifia BRI 52352 1) digo o1 2ed

and confi gure such anger
slope or curve downward, back toward second speaker element 22, 122 as the

second portion 32, 132 extends away from first portion 30, 130. Further, the

20 second portion 32, 132 may also slope or curve horizontally inward, toward
second speaker eiement 22, 122 as the second poriion 32, 132 exiends away
from the first portion 30, 130. Optionally, as best seen in Figure 11, the second
partion 132 may connect to the first portion 130 by an intermediate portion 131
of hanger bar 124. Intermediate portion 131 may slope or curve toward second

25 speaker element 122 as intermediafe 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

30 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-



124 acts as a lever and is forced, by the |isteners head 17,

general | (?Igon}li%%gcrum 18 (defi ned by a contact point p%%)rawbﬁswe

second po of hanger bar 124 and the upper porti

auricula of the listener's ear 12), 10 to cause the second speaker

el enent 122 to exerts a force Fin toward and/or on at |east a portion
of the listener's ear 12. Mat hematical ly, the force exerted
toward and/or on the_cavum concha 15 and/or the ear canal 16 (Fin)

can be det Iégrt?ﬁeﬁé(faéé 2f &1 PURRiemigaimglis ARy WiiRewibe a%%torﬂm\'@amﬁais

the tor quea@&ﬁaﬁ@dtr@/hé rbhﬁi'@ﬂ@ﬁd %@ﬂ@%péiké?%lérﬁ@ﬁ@?% gdportion
132 of hanger bar ri equal s the torque experienced by the

first por t@QiHS@@)Ge'@"FVeh@rP@éP Oﬁ"@rr %@Q‘SGLI‘SSQC’ Bbpve) LB that g pangerdaf or ce
bal ance eqysf bém- 'tﬁ‘é tgﬁcotnp%lpfaﬁlj(ér%rﬁ&m 12p.to (e%st a‘for% ao@%g%@@dr% for

the force exerte st portion 130 etting
this for Cethep:avur@cg@gph@ b5 aned/or trecear erbal Edofdhe tlﬁen@aﬁre&i;ﬂ& (fre)-finr st

speaker el @@EP{VB#%%%H%VI nébleﬂ)éﬁ 4Z§]§|zea)|and COE‘I’!%L&'Q%?U $aPharith vap9 for

F, vyields: for orce exert e second Speaker
el ement 12224 atte at ladevenann is ticdrh by Sheheieners daad d Zngdnet@ly(dEion)

fLeLos: . RRAER) g QRSP A AT 8 BB RUBRERTER 1",
cont ai ns thandeobhoWehgnathevarpeapbtien 13 of the auricula of the listener’s ear 12),
10 to cause the second speaker element 122 to exerts a force Fj, toward and/or on
at least a portion of the listener’s ear 12.

Mathematically, the force exerted toward and/or on the cavum concha 15
and/or the ear canal 16 (F;,) can be determined as follows. At equilibrium and
about fulerum 18, the torque exerted by the listener’s head 17 on the second

15  portion 132 of hanger bar 124 (Fx - Dp) equals the torque experienced by the
first portion 130 of hanger bar 124 (F. - Dg). Accordingly, the force balance
equation yields the following:

F,-D,=F,-D,
Solving for the force exerted on the first portion 130 (F. ) yields:

I A
D

[

Setting this force, Fe, equal to the force exerted on the ear by the first speaker
element 120 (F;) yields:

P}I‘DII=F::.(D6_ Df J

cos(@)
Solving for F, yields:
25 F*C — F}x 'Dh
p D
" cos(8)

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

F, =T, -cos(f)

-11-



the force exerted fromthe head on the earphone 110 (Fh), the user
defined qj Dh, D9, and DI), and the user config [ a
and 6)). %s g%ﬁ t|on is as follows: D 6 cos(0) Apcorgéﬁgpgggbﬁéﬂﬁ
force exerted by the second speaker el enent 122 on the listener's ear
(a) may be custom zable to each |istener such that people having
different sized ears experience an appropriate anount of force to
hol d t he 1OSReaker el ements 120, 122 properly in place, independent

of gravityMa kﬂgéﬁ‘bﬁmw'qr@r)’é@d%éﬁﬁﬂmw fgr |f9 e of the secppd $ReRKSls

ear phones, g@ehf1 @@fntéf?%aé‘a‘?rcaﬁﬁ& @F’)twﬁwc@rﬂalﬁb%i%ifoﬂ&ﬂln?%fdaﬁﬁblﬁg such
that the elenent is he mpaceB ormng a snug ai nst the

wal | s of the fae exgrad ffOPHﬂé\l“éﬁd opﬁf%le,garpbgge & o) rauser dafisedecond
15 speaker i SUAi ment 122
e Targer URaRCRpLDRLs AR DhARRE HeS TR bIRY iR TR e on
speaker5 el %tai@leQSfﬂ?WEem st insertion into the ear canal and thus
may be forced —Aéﬁ é) e ear canal and/or the cavum concha by
the internal wal IQ!CR t ener's ear. Accordingly, the ability of
t he earphone 110 tg supgply an appropriate amount of 90 force toward
the listener's ear "rrayodo&) of further inportance in order to maintain
the proper position of the first and/or second speaker elenents 120,

122 with ré@fﬁﬁ@vgb/othﬁﬁémpleéﬂﬁ@ﬁ‘éby $hecRAGAT coRRYRY clamaerdr 284N teanal .
Fi 8
elnglcj)(rjlerrenlt Izsté’f'ibres% 3’\;‘,9 Sévcﬁ’s(;toﬁw%b%gb%@f?@?téﬁ ﬂrtﬁ ']ﬂeob% NeRAH rgo

|gure 8 trage conpri
front 95 aﬂiﬁemwzpd@a@semgnem arcapieptaie mpt ﬁfeforqwoao thew 56,
for ex r L : f o ront
and badk prrsalr SRR TRE AT R eyt oo LRl hEOIE A ]G onl
addi tion, foncentduseddyigoaNiyents, the tragel bridge 26 nay conprise

having 1 ront an BAaE HBLATREERuF ol SfkRer SRrBREHL Bk RN | e
\Arrm/c(r:]ogﬁgl m;ugpw?n?ggz&sﬁelqn;mnaeﬁﬁd;r} @gﬁ? IEgl@sfacgacc Bmﬁlt?pwgr?gt her
onbodi mont Tena BT S8 centl S Sowdhel B Rlio e MG BRRR, Melibebfa *Dock

pi ece 93 ofpddrer éle&@@t 1k2 hdgoelbzateguchahaiiths epédi@r bleanges24 % ladkrt hat

are above and be
%an the ear éanal 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
20 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
25  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



5 respectively, the gudgeon 34. The tragel bridge 26 may al so

conpri se d |l ower proximal flanges 58, 60 that d
bel ow, rggggc?{gggi, the knurled knob 48. In the |IIust?6ﬁU§RBM&“§&
enbodi ment, the upper proxinal flange 58 conprises two pieces, one

pi ece 58a on the front piece 52 of the tragel bridge 26 and one piece
58b on the back piece 54 of the tragel bridge 26. In various 10

enmbodi nent s, #‘I astic friction Q- r ng 39 may be dIS osed betvveen t he
two pi ecesMBBSOMBEEE H?P%fr?é’dd%%frp'%? &P ??é?f&@@é: 194 ¥Nihng 39

may resi desHda aeeim@déd@gﬁbfartﬂaggﬁor%@e%c@r’@mg tbtan@m@ﬁ@hqba@rnﬁ@ﬂtl y be
seen. The purpose of the O-rin is to provide friction between the

first portion 3Jteferingdageio E‘&renibpdé{ﬁﬁmm qr%ﬁg@%@%ﬂ:"@@ﬁ@‘*tqfé@‘él
bri dge 26 gasd plifigd 26 fidhtdo gﬁ;rgg éﬁ r\q%e;g@r 4B #Mar 3 456 é}{d EYe%\ko the

tragel bridge 26 Ts resrst tive position may
mai nt ai hedregpesively theec,auﬁigﬁg@ﬁ%aheMgaki@r:dgﬁ@&ma)galsommgée a8per

Further, they %@FB rﬁe% f %e@é?v dPiRafarkSblovh bHE bBlodS ‘rcf]%)ef: dhf tRich

t hat the secon er e I's biased toward't st'éner's
ear after Kméieddmgb%bém tf@éﬁllwsiraltaﬁt ambodisneay; ta umetrma@wmaﬁiamgésm

For  examl &t SE6 B8o0001d 8032 06 DRNAH ohale 23 MBeiiofE 2 o

away from owar eher & gare ter
t he rot at | 2hand ohe plesbéab otnhbe back p|g0694 mm&dtageebmdga 28. Me/anous

24 s B aseIoBEeRo A CrrOf SEER 2B R SBroeehnbf OB
second porpaecms SFa, ﬁebmmdwmeprdom’naizmngadst WaemngegsmeeMeel enment
22 may be bi, ot her. 95when worn

tener's ear.
A tormat vBPGE T raiETofdGS ShisB ek GOl RV pRge8a i PBosRl e
In such enih@dbmagtss is tdysrovipp @fictioh@etwadn thbding @oRBnByofringezied 2and
configured t ct I éO?I’OVI de Qt ational friction to tQ%1 novenent of

t he hanger?@ }heﬁ g8 g o Hs EagR U@%e 26 aueihipagtedationipl dhg aanasy bahed

rotati enal reidtivetd @e 14 bﬂ@&e@@’:%&@% dird REaR8 RBMCAMAy sEnge 58, a
user may rotate the 3 b" 48 such that the second gortl on 32 of the

hanger L ar OB RO Oriees s baitter DT 94 ABd Hetragnl BHAER 26 Furier, the O-
friction, by E{@bﬁ?@ﬁ ré‘éléﬁ%eﬁﬁéﬁﬁ&Foréé)sﬁéheihétrtﬁg%%% d é&%k&ﬁ The

tragel bridge SO conprise a retainin | ower
si de of th@leg’@ag%w Aasachiawarethgilistenens epi ﬁlftﬂréh%Bangﬁf@@EEfriSd@tatEéch

of the firgka fﬂgmst;&%[%mr;czg%%eﬁoreéx%ﬁ?ﬁ(]é ?hggeco%a JoRYor! ?%J?%ggr bar

respect i ve acousti ran ucer mc drivers uci ng
sound B0 wa%4esayrbeth@ted dvay omarage! brm!w 2& and thwesd 8 Ilmylem edce sound

ener 9y havig dhEf BeBlaubld AR, R 61ELAld vepXerd pRLIE) o Lisatency

ranges. For &Xa fiTrs ef  ereren arger than
t he secondetwgakmh theterdecad poﬁmn pead treehdrasr bar 24 i t:hamqittmmkl es in

t he audi bl and th o] speak el ene duce md
Lo high 1 BuREenedAaRLas 5 Aot the SefoTEeortim BA PG
first speakafzmmmntsegmdmpeakerrpkgmg 2z h’re@zr‘:mgbleﬁard tohatd f@Ch other
appr ox te 20mm i n anet er t he second spe I_elenent 22 may
o hoptoxt TR RO ohsleNar S Ret femgtens B veErS R ReTmadhe b-Gio
| east one S@'ﬂ@glﬂmﬂﬁlneti hen Sidrsdmisireiaksets, Blealppet prRintRYiabhge 58 may be
appr oxi mat el 0.0nm i n di ameter and the secand speaker el enent 22
may be app?’é Aaq g@@,ﬁgured 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 38 and/or flange 58, a user may rofate the

30  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-



1513.5mmin dianeter. As shown in Figures 3 and 4, the first

speaker Q. may conprise a |low frequency transdu e
(LFTE) 7%"6(;2@}[%%3?mer portion 28 (i.e., the portion fagﬁgg%hn%%@fé‘ggre

12) that may act as | ow pass acoustical filter for the first speaker
el ement 20, effectively renoving the high frequency conponent from
90t he output of the driver for the first speaker elenment 20. In

addition, the nagrézge fromthe proximal surface 72 of the

d
second spekRE 35%@%%@%?3 [Y9HAAMAY 2Py s hirtaigind fWe62 8B ond

speaker elmaﬂéwer@dérambgu@%mmfr@&eeiaiﬁatﬁéﬂ@nﬂéls@rn pediidron of the
second speaker element 22 that extends furthest into cavum concha of

the |istener's Eagh ofne st ardiercand $roalies Piaraeme 28usd Maydmmlyde speakers

are descri } ' fh . : : th
1 ed s U oo ARG i A AR op Rt cEBiouRe

ref erente Wavemaithe audibledangs . The transdugersHaay piogueg seungkenasge

enbodi ment .. } : = be

provi ded vvhkll?\gﬁé gﬁefﬂe\?'gFegm}g%%[ﬁﬁg%%%ﬁc%géa%@gg)? Fer%@'% H%O%pg%ggﬁrcer 120a
of first spcakele, tbe diradspedEo elamant 2hebéing tasperihan temascandagéaker ear
canal thro : : . S

enbodi mnt%’i?ﬁeﬁﬁﬁggﬁa dgﬁggguggjdt%@laﬁheééé P?'é?rnttrﬁé%ggfggeerrah%’o%%? be
initially setiondspeakarmlementfa2reay paduty nld @bhide fregeehdies Weenrding ionner

wal I 170a of LETE 17 nd f.irst. transducer 1 . _Then, the sound may
pass ¢ i ougtea ot el hr R AR e Fei¥Eeond cav iy
122c, whi chanssiudefthaeid abpluxindateyconth in diasdtereand fdkseannd spedikepnt  of

R R R T R
surface 17@ @fledsnens @ﬁmginﬁ?ﬁ&tg@ﬁim spomet eltdent izednﬁwbé ?gyﬁzrgﬂﬁlately

[ Tkow 96 cARRGYE TGP i 395an] SOPAGE SIeTH 67 TTREDS BB ket

el ements 1223 ¥ sesigndiesound openings 122b. Accordingly, the |ower 10
frequency sound produced by the first transducer 120a is mxed with

the hi gher fredtfetiQVsigdieps anddd MR/ lithepeskenrlamenhai Mgy somppisg
out si de t hg|faf8 By tr}éHEdLlYUe? Bhloddie r(riﬁlltﬁé)eﬂﬁén fis ﬁ’?‘aﬁr pﬁ‘iﬁgﬁb@ (78 Sth@r

her concha and/or canal , for exanple.” Mxing the r er "and [ ower
frequency BYiindfagingese ear $2)d8at may sk ghlowadasgacpestisahidter &rdne gt

P onenucoseidfil P 26 B0 R YRS ASELARY LORobh o
20  the output of the driver for the first speaker element 20. In addition, the sound
may emanate from the proximai surface 72 of the second speaker element 22.
Additionally, the openings of the second speaker element 22 may be
concentrated on the inner portion of the second speaker element 22 that
extends furthest into cavum concha of the listener’s ear 12. More details
25 regarding dual element speakers are described in U.S. Patent Nos. 4,418,248
and 5,333,206, both titted “DUAL ELEMENT HEADPHONE,” which are
incorporated herein by reference in their entireties.
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
30  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-



production of the higher frequency sounds comng fromthe second

t ransduc refore, in sone enbodi nents, the second <l
o albiies HEPRSARLsl

danpened omthe Tower frequency sound waves by sealing
transducer within the housing of second speaker elenent 122,
general ly between cavity 122c and 90 proxi mal surface 172.
Accordi ngly, the sound path may al so be configured to prevent the

| ower frequency, sound wave e fr di sturhing the secagn
transducer 't D10 g st §%ﬂ6’n1%%¥3%ﬂ§%‘851%wefﬁf@ 'H’E)%d’l’aglt E@aa‘ﬁékgg FelPes

t he hi gheraid fgueaesdusouets. el tHeahd Ynaydsshroubh a'c@beRERS8at O
Figures 12-13, the first cavi t%%ﬁZOb, 95 the channel 123a, the second

cavity 122defingdayigin aima 123 i secandFaybe g y/Meig detijedeeiing seLosdd
confi gur edirihddiceefRCind iR HoRBof Bdckingt BN e 8dcohd (e sikts RIdrhdi: t hey

define a sound _path that acts as a | ow pass acoustical filter for the

first t¥ans@RicROmpeee. kg peund Fedycaddyolie At dRasHicen 120 a@¥ncy
conponent § Bﬁétbhr%n?wepd%bxiﬁ{al élﬂ?ac%rf?‘éedf tiPEedor s@bék@ég eiéurﬁ%ﬁqlé‘@%a

120a. Therefore, because the sound 30path Is selecte that 1t
functions @stsoundapesinigsdir2ai Boend prasluged by sepepd dlabedlioeeh®d t he

lectrical si _ . : H
S onel ol YL MREisEElaKElEforhhe b ShurbETRIHARE shedi SRR N
el ect r oni celefnent €22 vierseodbsoundrapeninghd 28ar pleosrdinglye kthecloweni ¢
" . vy \ o h .
orPoantl SufankE sBHRD SAHERt My HlalThi il 12BE R keI PR TR,
provi de siyeglerty kbemnd p@dﬁg&d ibihthedvecaed Hanéddmbegzzcamdideelﬁa Thihs f
olification is in-nart t o SiZing. 2GR0k tho5
the sound. B8RS FubyRERane [iedehs s AB Mafidibr chtina AR pach
:c t isel f, an@bdal,lsoﬂ@fdnmm]gmuhmg ﬂt@aﬁgh%@hda@g@r erggp?ﬁ@om@@m‘ﬁcal .
I1ter. .. n sone, o t he ahove-.descri be (0] nents, the secon
Cpearer el @b TS RRn Ot Mag ARGl ) LR oL NS I S RauSA or
el emenis 20so14veE Preturadty 1o Rt renkRdbresisiomhhtegeae Witspraker

el ement 22 may be 10 connected hi ngedl% to the first speaker el enent
20 so t hat PRRAECIIRI AR SigbakiErausnenEpUndscorig Bamythe seeendiyansouesly

about a vetfdrefle axkssmifentdtRiiMbmne ene RBBS% Ir&bdubS: it idafpepBd reRcARd
speaker elenments. That is, according to one enbodi nent, the second

speaker el e#enhireageneypodad eves by seaingtthe seeanditranspiieas withyediRer
o oo R YR o1 20 g R, 2o Bl ot e
20 proximal surface 172. Accordingly, the sound path may also be configured to
prevent the lower frequency sound wave energy from disturbing the second
transducer 122d as the second transducer 122d modulates and creates the
higher frequency sounds.
Additionally, again with reference to Figures 12-13, the first cavity 120b,
25 the channel 123a, the second cavity 122¢, and/or the first sound openings 122a
may be sized and configured with respect to the first fransducer 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 fransducer 120a. Therefore, because the sound
30 path is selected such that it functions as an acoustical filter, in at least one
embodiment, the electrical signal delivered to the first fransducer 120a, and the

signal delivered to the second transducer 122d, may not require an electronic

-15-



may be connected to the first speaker elenent 20 by a pivotable joint

w th nul ty,Rl es of rotational freedom such as a I
wé 26’q fjﬁiﬂfsg 55’1'&%5&9}8@35(5

joint or ab nt. In other words, the second speaker ‘elengen

may be rotated about any of three perpendlcular axes, e.g. allow ng
for relative pitch, yaw, and/or roll 90nmotions, with respect to the
first speaker elenent 20. In that case, in addition to being able to

rotate pivptabl | on i ne in_ Fi t he second speaker el enent
22 coul d aﬂg% llii % 3’85&? ﬂﬁo%ﬁrphqf?%%’??tﬁw‘f SPMRYReNty [nag% al ong curve
Din Figur Qut%)eqaélﬁiiyr@mgﬁf%@ wbertovighhe ngeedsal idodnsel@dtrdniteci®bnéther
bet ween the first er element 20 and the second speaker el enent

22 (i.e., SesHRNIERR %OECIr%lit%tﬁﬁbﬁfpéidgﬁlgﬂgh@wlﬁg|er.tBPQrIH%’QrOé&e

novement girx@sduderstSeis SRfphtiddiex I;§inl¢atrb'daé>toa§&|h§s§na BéntloRliag | 'tﬁéepath
positioning of the speaker el enents 22 for 1ncreased cont

I n addi 2i of®r thehs@mediroduassldiynipa figst trﬁﬁ@“fqef §¥Crsﬁ5‘éh§h§r30éﬂ@ﬁﬁ?ﬁ‘t”525 may

be connect b. ch as a
knuckl e- balgllqd }t%fi%f{'lﬁngﬁé aels1 éétq{%eaj Ié‘?r@xsaﬁg@tg Ilfgt%g mul ti pl e degrees

of rotational flheeaemiine abeva- @@Cﬁbetﬁm@b@dmrﬁ&émwmndmamverrent
I n ot her wgg tEﬁ‘ﬁ?a&'6@&0@88@5%@&?@ﬁ{étfarg:toscgiéﬁbfelbé hehgdgd about any

of three perpend| cu rel a ive pitch, yaw,
and/ or rol Acwdl’lgﬁi@s othmemlx)dsmm‘dss tln@setttaﬂdtspagber Ebemellgﬁémay Bhat way,

t he us S ker

el em&*n?(5 %'&i&?{l{oﬁhgtn@%@g% ortéarﬁi2 BP‘W%% B%ﬁ% Wegg%
exanpl es pelesmmt 28 che beirotasatepivatbieipn dbdut vertital sikisadf ehgbibgat i al and
5specific i ations of the enmbodipents. Lt .can appreci at ed
Chat t he. eRaSRURS IR psh R sPRKRT PUTTRsTe. I esaS BotgratpGer at  on
for those skibbtiathnt,nhé beccﬂfdtspeh%emmbﬁmaamaﬁspe@ﬁatw reR8iPe & thedirstt he
exanples is/are i enggg [ﬂﬁ] imt tne sco?e of the descri bed

enbodi ment SPEHKEr P@”{%‘ Qé%“&eo%(‘f PWL{N FQUE'E f-qur es and descri pti ons
of thej30 embodasmpdifg kpy& daeentdditherdis 8fle lsBcdnd sifdakat SeeRMENT S

that are relevant for a clear under standl%&of t he enbodi nent s.

Because suBRYORSIBAPSCY IR MRSt IRFBIRT SIPMeMe20py 2 AvataN RIS ¥ithhey do
not facili #@it%l@déﬁ?éé@éf reRdiBhalt iR s0énh H98 kRIBGsLEE n%or% ball

di scussion of such elenments is not provided herein. | e vari ous
enbodi nent BiMialeoheewowiss 16 9Nt epedker elemeith galntpvee rotated about any

of three perpendicular axes, e.g. allowing for relative pitch, yaw, and/or roll
20 motions, with respect to the first speaker element 20. In that case, in addition to
being able to rotate pivotably along line C in Figure 4, the second speaker
element 22 could also be rotated abouti its horizontal axis (i.e., along curve D in
Figure 3) and rotated about a horizontal axis at the joint between the first
speaker element 20 and the second speaker element 22 (i.e., along curve E in
25  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
30  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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15apparent that various nodifications, alterations, and adaptations
to thoseyfybpdi s s may occur to persons skilled in thﬁ‘cﬁﬁézo%;&ihcm
attai nnent of at |east sone of the advantages. The di scl osed

enbodi nents are intended to include all such nodifications,
alterations, and adaptations w thout departing fromthe scope of the
enbodi nrents as set forth herein. 20Any patent, publication, or other
di scl osure nater 0 _be

al .. in.whole or in t,. that.is i
ncor por at sy elR el BRI Rl b imsbRRodeR 3 ot Bayineo ¢ ne
gX]'E ent t hatsdr ey auast oy aitstbnabdrigntalonddése fivet spaahkbl elotment 2Mitexi sting
efinitions atepents, or, other disclosure material set forth in
this di scl%lﬁ"@etf%g‘eeé&ﬂencorﬁf%t o?gwet ﬂ%rpﬁ%feeﬁ necessary, the disclosure
as explicitly sgfe é@mdreéﬁrheéme@ héméfeeidteﬁd@@}/o m@sﬁfe{te ebiehgalmaider i al
i ncor porated herein }é/ r ef e;)?nce Any mat erj al ortiaon thereof,

that is safReCiG He! tone o & 4o ‘f’”@ﬁ@ncl‘LeCf’r‘i':at’i‘ewa"il regjgted iiaidhe

conflicts é!ﬁatanpI@%aﬁetlhié@ld@@bhﬁheh!y%r%uréééﬁs%ﬂﬁfﬂsﬁah&ffo@tH’éﬁé sHilgghrpsure
material set forth herein will only be incorporated to the extent

that no coWﬁlﬁfttN%Pﬁ@é@‘ab@%ﬁﬁ@éﬁr %W"S ¥idleg 9@@@'88'%@&tﬁﬁfﬂe%ﬁdm‘ﬂ'he
exi sting dﬂh%“s'c@?é‘&ﬁh%@é%ﬂfédaém M5 What is claimed is: 1. An

ear phone, conprisin east one speaker el enent ; a bridge
conprising a filtisttoeadndagiepdsibaidhe fighies amﬁe?}@@l?fﬁp’ftoﬁé of feaker el errent

|'s pi V?(%)abeﬁﬁ SQ%ﬂ&tI%et%ebgﬁn%Ig{etﬁ}t% ﬁfﬁgtr etle}ﬁer%y%%re Aant jor a ¢

hanger conpri’s a second portion, ere
the first @eatursierstanding ebiitereghyodioaniec Bedatss sueh &b@nemtd aemaebf t he

oL 02, kO3l B SRRAAPREL o ke RS iR ROl i
the |ist enembodlments altigorission bésdchr dementd iphot previded dgeeirdef | nes a
o e A3 P BB o BB BTS20
axis, and &Wr@mtﬁhéﬂ@rlbaﬁgﬁ)’dlfi@ar ionisS atdragadl, apl ydaptations to those
embodiments may occur to persons skilled in the art with attainment of at least
some of the advantages. The disclosed embodiments are intended 1o include
all such modifications, alterations, and adaptations without departing from the
scope of the embodiments as set forth herein.
20 Any patent, publication, or other disclosure material, in whole or in part,
that is said to be incorporated by reference herein is incorporated herein only to
the extent that the incorporated material does not conflict with existing
definitions, statements, or other disclosure material set forth in this disclosure.
As such, and to the extent necessary, the disclosure as explicitly set forth
25  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
30 material.
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1S PCT/US2009/044340 15.03.2011
A 18’03{%910 d end ' that the hanger _bar
rrayclgt‘%'g?cy@% ’5’&)@? 0 ﬁ@%ﬁggndegxi gE%%%Eﬂgme o? claim1l, 9% paTENT

wherein the bridge further conprises a rotatable knob that is
accessible to the listener, wherein the knob threadingly 20 engages
the first portion of the hanger bar such that rotation of the knob
causes the second portion of the hanggusbar to at | east translate
relative to the bridge. 3. The earphone of claim2, wherein the
second porWhahisalaimbdishanger bar and the bridge are separated by a

di stance and wherein the rotatable knob is 25 configured such that
rotation of the knob causes the distance to change. 4. The earphone
of cl ai m 1. whkreearphdre, abmpesisd: one speaker el ement conprises a
first speaker e a ond,. speaker el enent extending fromthe
first sgeaker etge:%{r}éqe%@?@ﬁs’ﬁgmﬁﬂt’second speaker elenent is sized 30
and confi gur ed a lridgetcoatprikieg stfirgtaamdi amid| a/secohd ead cahersindbe speakef t he

listener's r ' | ) I's pivotably
connect ed ?lgﬁpﬂgﬁﬁﬁogﬂ)%rﬁd&%gﬁgﬁﬁ%h’%ﬁﬁs&g@ﬁ%%ﬁ@égaé%zgl vi 5. The

ear phone of cl & manger bararopipnisinges fretpoTibreareh& secarideyoetivin, whersdmthect ed
to the fir I |V, | 0i N Ih rphone
of cl ai m SheipaiETR R sotieded R Sechd Aidbrmenfek §pERic

t hr ee #@grtheseodnd portien ofithe hangw danistenfigired éw mastiuggreakert okbenent in
relation t fi %‘ﬁé I ialear- 1NE earphone of claim
5, wherei nﬁstt%% Bie\%@éﬁlﬁg‘%} ol r%o?}eggg\}atnaw th‘:"jhc")*’l‘ente.r’ 10 8. The earphone
of claim4, whevhereintiheefirbi et ofdipebiidge dedfiese atfirstexisowhemin thd at east

produce a {i ' f ' ' '

Cecond speifboshtdimeft itk SBEBHAL HSTRE Wiebichs S AREATS,

second pr etetbeidge defihesia sacond axisvarel whereinttbe hangdr bar sdbteadimglyed

direction | ' aq i Lon. 9.

The- eat phosSF BT Hedpobity bls btRe EREQK udH FAEHEE B G bel niai ket

pi vot abl y ahkouilstsagondaxibe first end of the bridge by a ball joint.

20 10. The earphone of claim4, wherein the first speaker elenment is

pi votably connected to the first end of the bridge by a hinged joint.
2. The earphone of claim 1, wherein the bridge further comprises a

rotatable knob that is accessible to the listener, wherein the knob threadingly
20 engages the first portion of the hanger bar such that rotation of the knob causes
the second portion of the hanger bar to at least translate relative to the bridge.

3. The earphone of claim 2, wherein the second portion of the hanger bar
and the bridge are séparated by a distance and wherein the rotatable knob is
25  configured such that rotation of the knob causes the distance fo change.

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

30 and configured to fit at least partially into a cavum concha of the listener's ear,
and wherein the first speaker element is pivotably connecied o the first end of
the hridge.
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PCT/US09/44340 18:03-2010, ; PCTIU82009104d4?40 15.03.2011
. e eal phone | m 10, i ' joint defines a

first ﬂﬁ'i??‘@,)&b\ﬂé'f" ?1185@ first W%&Eﬁnﬁ% only rotate abofiftTENT
the first axis, wherein 25 the second end of the bridge defines a
second axis, and wherein the hanger bar is threadingly connected to

the second end of the bridge such that the hanger bar nay only rotate
about the second axis. 12. The earphone of claim1l1l, wherein the

first axis_and th d I, 3Qsybst antj al | llel. -19-
AVENDED SHEET - THESRTBRONE of $1aim WhsTin Bircsepnd saaeh Seieat i n ¢ he

first port cofingeied thehdfispsieaker clement bys@pivbfablegeiat.such that rel ative
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 ]E_he brijdge. Theldarpithee ﬁ&iléhhcmewr@frei@tt@pfwdﬁblml_ tdé Boﬁﬂgﬁrdnftb\(liwg]e ish
configured to,.rest agdjacent, to.a agus the |isteners ear en the
car phone. 1 Bioxslihisg ddeees & reraushal §B84En f wedgrantineier wr Rl h
further corglatich thdhéfrsOspdaRer slempased within the bridge, wherein the
first portion of the hanger bar passes through the 0-ring, wherein

the O-ring is sized and configured to provide rotational friction to
the first pgorti ke edrphtite Sfagers, hdierginssd pigotalile [edbthis adgh joidtS 16. An
earphons, conprising: at |east one speaker el enent; a bridge
conprié ng a first end and a second end, wherein the speaker el enent

i s pivotablgy comineeimHorieoftdteiml4, WwHeretin theoirstt dpeaker algraentdn donvigereei n
t he second, end con‘grﬂi§ es a,.rot tablg?tknab wher.ei r ot at abl e knob

0 e or e e pipiey B st B & MR bed HrEn Aod ik S804 he
l'i stener; gpéaker element Raupfigurbato pridpse aisecpral soundtn peetoran and a

second por Lol Wher el ENe Lt sl oBok L 004 S SRl BPLoNoRIRgRleig he

rot at abl e
15 to the second predetermined direction.

9. The earphone of claim 4, wherein the first speaker element is pivotably
connected to the first end of the bridge by a ball joint. )

20 10. The earphone of claim 4, wherein the first speaker element is pivotably
connected to the first end of the bridge by a hinged joint.

11.  The earphone of claim 10, wherein the hinged joint defines a first axis,
wherein the first speaker element may only rotate about the first axis, wherein

25 the second end of the bridge defines a second axis, and wherein the hanger 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 earphone of claim 11, wherein the first axis and the second axis are
30 substantially parallel.
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; PCT/US2009/044340 15.03.2011
E%ggjscoa%ls‘;géotlﬁ'emsze%lgnd portion ﬁ':rﬁxtﬁ‘é h ate relative to the
br i dgemeyhopst e PFPA8EETond port ‘f’ﬁ% E% bar is configur ettRYT

rest upon a part of 25 the |listener's ear when the earphone is worn
by the listener. 17. The earphone of claim 16, wherein the at |east
one speaker elenment conprises a first speaker elenment and a second

speaker el garentThedapitine®f tha@iit Wheleird ®k ffdpaltioh ottHRitiger B&er ei n t he
second speaker  elenent is sjzed 0 gured to fit _at |east

. 30 and, confi ]
partial |y FfPRIisEs Hygads wshdhat relatiyq tationol e secopd portign #f HiFHAROAT ¢ he
first speakgitogt dafisél thelsebbnd 6ftthe hbAgdritar {d 49¢astnd of the
bridge. -20- AVENDED SHEET - | PEA/US 18. The earphone of claim 17,

wher ei n t hEansate Friativedqiths bride8rent is connected to the first speaker
el ementsby a pivotable joint. 5 19.The earphone of claim 18, wherein
the pivotable joint is confjqgured to, provide three degrees, of
rotational ? Te rﬁ%@%@?§i@%64dwgs@£ﬁ@?¥3§a%§r&°n Ll 2 f&shn to the
first speak@aceit ﬁi@ﬂb%us of the B&tendiffef AHeh A e@bhehaisWokl by\ther ei n t he
pivotable joint is a ball joint. 10 21. The earphone of claim 17,

wher ei n t hESt$N87st speaker el ement is configured to produce a first
sound in a first predeterm ned direction and the second speaker

elenent _is confiqgured to produce_a, second,.sound_in a, second.,.

O etot P m Hoq b GBI e SRR BHON B RN | on i s

t r ansver seihbbhridge I iteereinGR firsPp&ition of tkemadgél e phsse’. throtigh tHe@-ring, o
vot ably

ear phone of  cl al 7, wherein the first speaker el.enent .is.pj

P oo o WaStehhe G- g Brdrasrancl a3 5 B RSBl STE Migton shings Tre
ear phone ofirsepétion dfithe WaRgE bar pAssifd thetethioagier el ement is pivotably
connected to the first end of the bridge by a hinged joint. 24. The

ear phone of claim 23, wherein the hinged joint defines a first axis,
wher ei nst hesf i rad espRede cofmpeisingt nmay only rotate about the first

axis, wherein 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, wherein the rotatable knob is

20 accessible to a listener when the earphone is worn by the listener; and

a hanger bar comprising a first portion and a second portion, wherein the
first portion is operably engaged fo the rotatable knob such that rotation of the
knob causes the second portion to at least transiate relative to the bridge,
wherein the second portion of the hanger bar is configured to rest upon a part of

25 the listener's ear when the earphone 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

30 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.
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25 t r ot e efines a LS, erein the han
bar ir}\gorg%edr%é%%o'gér?gg%g to the %@éﬂicﬁs‘%{:h t hat the hangg'rg TENT

bar may only rotate about the second axis. 25. The ear phone of
claim 24, wherein the first axis and the second axis are
30substantially parallel. -21- 26. The earphone of claim 16,
wherein the bridge is configured to rest adjacent to a tragus of the

i steners r n.the ea IS, worn by the |istener. .27. The
ear phone ofga'cl :ﬁ% é}]opgro? E@ﬁﬁﬁg%pgrgﬁn%e §ﬁ°@ﬁrﬁpﬁa&%ie§%§'§dﬁ Wi t hin
t he bri dgeconnketeditmthsifiestispeskermterherdiby af pitdtablajoigter bar passes

t hrough the O-ring, wherein the O-ring is sized and configured to

provide rotational friction to the first portion of the hanger bar

passi ngs t htd.et Ahewgiphob® of Blaini\ 18piierdindhe pratabhgombisemniiiosd fo t he

nmet hod co f: Vi di n_ear phone conpri si.ng: at
| east oner@%{élgégﬁ eépgﬁ’x@%?{g?'g?%Pnggeeé’g%n@it ?ﬁ%coggfsp?%er«?i%“eiﬁw a
second endrelatihe keethe firdiepeaker elgmesriter el enent is pivotably connected
to the first end of the bridge, and 15 wherein the second end
conprises a rotatable knob; and a hanger bar conprising a
first port2bn dhe earphooeniiclpion 8 omhereidhe pivotable jbint Bta ipkjbinbn i s
operabiq/ engaged to the rotatable knob such that rotation of the knob
causes the second portion of the hanger bar to at |east translate

rel ati ve t21.t h@hbeadgene 20clkeinat 7 nghdrbia tha Hist speakdj elemeat idi st ance

bet ween t g? ' h\f@ gr and the bridge;,, rotating

oo SRR BRLbPA 8k phO B rBabieARfed Do iging ot =
second speaker element is configured to produce a second sound in a second
predetermined direction, wherein the first predetermined direction is transverse

15 to the second predetermined direction,

22.  The eamphone of claim 17, wherein the first speaker element is pivotably
connected to the first end of the bridge by a ball joint.

20 23. The earphone of claim 17, wherein the first speaker element is pivotably
connected to the first end of the bridge by a hinged joint.

24,  The earphone of claim 23, wherein the hinged joint defines a first axis,
wherein the first speaker element may only rotate about the first axis, wherein

25  the rotatable knob defines a second axis, and wherein the hanger bar is
operably engaged to the rotatable knob 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
30 substantially parallel.
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n par r such that the

spea@ %Eﬂpg%ém ?ﬁcdlr)\ed W th %Mé%ﬁﬂ?on%a of the listener’ PATENT

ear. 25 29. The nethod of claim 28, wherein the step of resting

further conprises resting the hanger bar on a portion of a listeners

ear such that the bridge sits adjacent to the tragus of the

li stener' s2ear. Tlﬁi)ea"i‘ﬂhdﬂwfmmcjﬁ wheeirethebfi8ge fswanfigured domest si ng t he

step of rot n seco ortion of the han bar rel.at.i ve to

br i fge. - 29Tk RReasEae ienp Xestyening Shdfhon Royd Gied the
wher ei n trwsmmedeast one speaker el enent of the earphone further
conprises a first speaker elenment and a second speaker el enent
extending fromthe first speaker el enent, wherein the second speaker

el ement 51 s 2gj Ze‘ﬂ"l@éﬁipﬁ@fﬁ ofgigiad6e; furfhiet carhprisirasan Gaing disposet mithina

Clemont 1 < U beBovgerek e oL poligt ok eEnaf i Resels fiedoh e DPRELG

further congaere thg minﬁgw ﬁtedﬁndad:cﬂﬁ"gn@dttda provideaothtiopaldtictionds theent  at

| east part | ally . int cavum conc of . the |listeners ear. 10 32. An
ear phone, gﬁ"@?ﬁ the al"rgf’ l?a‘?Sé%ER%ﬁ‘eé?tBWé‘HP conprising: an
encl osure haV|ng a wall, a first transducer disposed

i rot " dbundb anf MEdEed pAGearbg SRR PR rgeétﬁeég%ﬂ{vﬁs‘*%ﬁ%%%”@
encl osure and t p@vitlingzin éa}-pﬂmﬂm‘npﬁsmd
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
15 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 rofatable knob such that
rotation of the knob causes the second portion of the hanger bar to at least
translate relative to the bridge; | '
20 rotating the knob to adjust a distance between the second portion of the
hanger bar and the bridge;
rotating the speaker element relative to the bridge;
resting 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.

25
20.  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 30. The method of claim 28, further comprising the step of rotating the
second portion of the hanger bar relative to the bridge.
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a Se%&%@@&%‘h@fo&kgﬁ?t ext endipgh WHMERE sHepyt Speaker el ementy ey
€

t he Seco Speaker ment conprising. a housing sized and configure
to fit at least partially into a cavum 20 concha of a listener's ear,
t he housi ng having a backing and a sound emanati ng surface, wherein

t he sound emanati ng surface includes first sound openings and second
sound opergings THemetiest ofheaim 28, wherein the at least anes sperakdr eleaentofthe

di sposed wi thin the housing, the.secqnd fransducer conf] to

bt ofuce. a RIS BRI FOTIRdRes fulfes BECAEN P ST PHE 5 ER SsHEE

openi ngs aiémentextdrdinggron the first sfeakensieineptewhemgén thasdcond speaker a

second cavit ef i ned bet n t i f th Qus) e

Second ¢ el 5288 aRT LRy AL hefbaul It P toREn B

cavi ty,5 anttle tisienér's &dr, aralmberejpethe figs spedkien eleanenbisnpiyrdabiiy Eonneactesl f i r st

sound produced.by t i trg cer t Jlnst sound

travel s t&Pg'ﬁ%ﬁrS{'ﬁ%&gfothﬁgﬁ%%% ﬁﬁﬁﬁ%ﬁgﬁfiﬁ ﬁgngﬁ}eo%%%o{ ﬂgc@%s sound

openi ngs ksdcondtpedikeoaigmenhst least padiady intolthepmnumgencha 6F thaNVERDES

SHEET - TEA/TUS 33. The earphone of claim 32, further conprising an

ar m connectd hg the first speaker elenent to the second speaker

el ement, wherein the armdefines a channel therein, and wherein the

first Vi i s, connected to.t.he channel, the channel is connected to
i %avh o

t he se ry:-?a g1 NG d cavity is connected 5 to the first
sound openi ngs ,a firsicdpehkertelerhentfaongtisiogvi t y, the channel, the second

cavity, and the fir QSE efine the sound path. 34.

The earphone of cl a%ﬁ\eggg%g‘?@ﬁh %lf’jsound path is sized and

confi gured such t hat fitdiérapsduref disposeningithirs the dnclospes thedorstust i cal

filter for_the fir JThe, ,earphone of claim 34,
Sy Shrdifon IBRANGT fest Fonet P

wherein thté oustrca ered by the sound path
such thét the fir st adisicdvitydefined bemveeh g walh of thetepolosbre andrtbe fissbund

emanat es f .Eirst sound openings than the frequency of the
second 15 é%{t?rqég%hg{’& emantes fromthe second sound openings. 36. The

ear phone of cl & sac®Ad speaken elenantrpxtending framtthe fitgt speaksr elsment,dhe i r st
end and a i Jrst speaker elenment is pivotabl
S5 Sk B bPmbliing c h

connect ed ridge, and a hanger bar conprising
a first portion andagousing sized and configured to fit at least partially into a cavum

20  concha of a listener's ear, the housing having a backing and a sound emanating
surface, wherein the sound emanating surface includes first sound openings
and second sound openings defined therein;

a second transducer disposed within the housing, the second
transducer configured to produce a second sound that emanates through the

25 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

30 that the first sound travels through the sound path and emanates through the

first sound openingé but not through the second sound openings.
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20 segRRd, PRk NG ReoBiRsei N the fRESIAGE Ehﬁ*SHﬁ hreadi ngly conne

to the seconé end of the bridge, wherern the secgnd portlon of thgh?éh
hanger bar is configured to rest upon a part of a listener's ear when
the earphone is worn by the listener. 37. The earphone of claim 32,

further conprising a bridge conprising a first 25 end and a second
end, wher eBa. t hEhe ¢arphongpefalaim 32, et cormprisingamainy connasting the first t he

ot atable RReiterelielP PR IRaRer qlbm e BRere e SRR e °
| i st ener wabkannehtherin,@ndrvéherein biee firsbgavitihés ¢dnpeetad g therchaanelathger bar
CONPri SiNg g fef %tcoﬂf?éété@fb tageﬁ]r&:eé‘a‘?;[fgta%grtﬁé n\&*b%(/@ %dszﬁ :%té& st

portion is operably engag e e€ro suc
rotati oA oto thedirstsobnd epeningst biechstbabihd fi ffﬁilcavrb!ntl'ted:l‘@tlnﬁleti@tseWMSl ate

relative tgawaﬂtear?éfh@%sts%ﬁé gbghlﬁége?%ﬁws%wew of the hanger bar

is configured”to rest upon a part r's ear when the
ear phone is worn by the Ilstener -24- AMENDED SHEET - | PEA/US  38.

The ear pnong ol Slhdife o dih"e! WHEER trél ddind Bafh i€ SR dhgrosed

wi thin the bridge, re n rst portion o an er bar passes
through t heomigurmuohﬂmtéhmpaméum:tpnﬁ gs adow paesiacongtica ﬁl’cardglr tbe ﬁrsi
provi de‘~ foﬁéh%cﬂlz friction to the 5 first portion of the hanger bar
passi ng therethrough. 39. An earphone, conpri sing: at | east
one speaker el ement configured to fit at least partially into a cavum

concha of "S’rﬁé"@érﬁ \Aﬁ?é;%fc‘i’é?ﬂ &%neﬁéwe[) ﬁ?ﬁsoﬁﬁ&f@éﬂoﬁs@%ﬂ?ﬁﬁér@&' to

t he speaker eIe in the' hanger I's confi gur 0 rest
upon an uppy tthees«wﬁmth suph\that the figgt seuncl Raseh ower Baguensy whenitheifirgh

upper. port i ﬁ%&ém%t@&frbﬁgh@fei solifl e Shan marfpeqm@ﬁéyedf@né bé&sopanger

bar has a shape ¢ cause the speaker elenent to exert a

force da tﬁeumdsrabﬁna@eeémmthﬁ@ewmmd@pegma%ty 15 40. The

ear phone. of claim 39, wherein the hanger bar shape conprises a first
portion and a second portion, wherein the first portion is operably
connect ed t36. thEh%p@la ene off cidigri2, further RRBPESIRG & EdgR EOMANSILS BN of

the hanger pa egﬁd 844, Sthetdin ﬁl?éﬁrsbﬁﬁékéﬂ'@eﬂ@ﬁﬁé pRStadly @innected

curvature o i steners ear and d the upper portlon of the
auricul a oﬂothﬁe\’r‘ﬁtl%ﬁ@w}%bféﬁ#, arth@ hange'dian compesing Adrd RPPIRBAEdI% wor n

by th
y the Jy S%gg&ﬁ @d?ﬁ%ﬁmhggefﬁmt poidde tlhrbﬁ&tﬁ@l?lbonﬁélﬂed {JthE sB&Srid on

ext ends ge the second portlon ext ends 8eneral|

hori zont al Ie}ﬂd@tﬁﬂ‘&hjtdﬂésWWﬁM? gecqnsl partipn ¢fdhe pangeas bapisHoBRIUEQ Y t he
second por thgnpdh 3PartbrLastcnBra eds whéiHebarpioneRERLAT beihenBiher.

37. The earphone of claim 32, further comprising a bridge comprising a first

25 end and a second end, wherein the first speaker element is pivotably connected
to the first end of the bridge, and wherein the second end comprises a rotatable
knob, wherein the rotatable knob is accessible to a listener when the earphone
is worn by the listener, and a hanger bar comprising a first portion and a second
portion, wherein the first portion is operably engaged to the rotatable knob such

30 that rotation of the knob causes the second portion to at [east 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 womn by the listener.
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25 4lagoh e RE@BGs6HcIC! @i m 401RE’I*I§@EME jegger bar shape fur
conpri gegﬁ?ﬁm I nternmedi ate portion di sposegkrgset ween the first port?)gﬁém

and the second portion, wherein the internedi ate portion sl opes
toward the speaker elenment. 30 42. The ear phone of claim40, wherein
t he second portion of the hanger bar shape defines a |ongitudinal
axis conprising a curve that is nonplanar. -25- AVENDED SHEET - |PE

AIUS  43. odh =1 b F f i : e
defines a P |g'r gt o%&?%gﬁ"gw éﬁwg%&@@éﬂgob@ﬁuﬁgg%& a
second | onietritignavherginghe fitsé peition oftheftianger has pgisserdthraughdke ©-2ngd t he
second | Omé}é% {ﬁ@'o-ﬁ?.%&ﬁs Sed WHd @n@bltﬂ%g?g rovid%‘*‘otaﬁgﬁal‘?ﬁétﬁhggﬂ'lem

claim1l, reirn the rst axis an cond axi's are no

col I'i neér . firsb paiomhtthedaphertar pasyhatheretirougherein the first axis and
the second axis are substantially parallel. 46. The earphone of claim
11, wherein the first axis and the second axis are not collinear. 15
47. The eaBphonkn earpbore, eom@risinerein the first axis and the second

axis are not coy %érg?ggee spiiier SRMeRPLATIBIRAT AFLABA PAralp fighn the

cavum concha of a listener's ear; and

10 a hanger bar operably connected to the speaker element, wherein 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, wherein the
hanger bar has a shape configured to cause the speaker element to exert a
force on the listener's ear, independent of gravity.

15
40. The earphone of claim 38, wherein the hanger bar shape comprises a
first portion and a second portion, wherein the first portion is operably
connected to the speaker element, and wherein the second portion of the
hanger bar is configured to rest upon the upper external curvature of the

20 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.

25
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.

30

42.  The earphone of claim 40, wherein the second portion of the hanger bar
shape defines & longitudinal axis comprising a curve that is nonplanar.
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20 first axis, wherein the first speaker elenment nmay rotate about the
first axis, wherein the rotatable knob defines a second axis, and
wherein the hanger bar is operably engaged to the rotatable knob such
that the hanger bar may rotate about the second axis. 25 49. The

ear phone of claim 48, wherein the first axis and the second axis are
not collinear. 50. The earphone of claim49, wherein the first axis
and the second axis are substantially parallel. 30 51. The earphone
of claim 24, wherein the first axis and the second axis are not

col | i near43.52. Trisecarphpiakcleim 41 avher2s) thatfestgpartiomdefinessa fissti s and

the Secoqgn&ﬁJc%naqra?isna%d t%glsle'cgl“?@'f)ortion defines a second longitudinal axis,
wherein the first longitudinal axis and the second longitudinal axis do not

5 intersect.

44.  The earphone of claim 1, wherein the first axis and the second axis are

not collinear.

10 45.  The earphone of claim 44, wherein the first axis and the second axis are

substantially parallel.

46.  The earphone of claim 11, wherein the first axis and the second axis are
not collinear.

15
47.  The earphone of claim 12, wherein the first axis and the second axis are

not collinear.

48.  The earphone of claim 16, wherein the first end of the bridge defines a
20  first axis, wherein the first speaker element may rotate about the first axis,

wherein the rotatable knob defines a second axis, and wherein the hanger bar

is operably engaged to the rotatable knob such that the hanger bar may rotate

about the second axis.

25 49. The earphone of claim 48, wherein the first axis and the second axis are
not collinear.

50. The earphone of claim 49, wherein the first axis and the second axis are
substantially parallel.
30

51. The earphone of claim 24, wherein the first axis and the second axis are
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not collinear.

52.  The earphone of claim 25, wherein the first axis and the second axis are

not collinear.
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