1 EARPHONE ASSEMBLY TECHNI CAL FI ELD The di sclosure herein relates to
the field of sound reproduction, nore specifically to the field of sound
repr oductwornoiesiofg1an ear phone. Aspects of the di scl osureTnsb@t®41505
ear phones for in-ear listening devices ranging fromhearing aids to high
quality audio |istening devices to consunmer |istening devices. BACKGROUND
Personal "in-ear" nonitoring systens are utilized by nusicians, recording
studi o engi neers, and |live sound enginéers to nonitor performances on stage
and in the recording studio. In-ear systens deliver a nusic mx directly to
the nmusician's or engi neer' sEcaRPHONEOASSEMBItYng wi th ot her stage or
studi o sounds. These systens provide the nusician or engineer with
i ncreased control over the balance and vol unme of instrunments and tracks,
and serve to protect the nusician's or engineer's hearing through better
sound qual ityTatHaitawenEvpl unme setting. In-ear nonitoring systens offer an
i nproved alternative to conventional floor wedges or speakers, and in turn,
have signifi carEé hmclssléuadw n Eeﬂb&esvl\v/gYhefﬁhffd' off d0sd ﬁﬁtﬂ)dﬁ@bﬁﬂn&ggb&m Ey wghk Oln‘
st age ang,ln t he studi,o. . , reover, many consuners desire hi quality
audi o soulflf, OB hEPrAdREpPn g 3 SERAPHY Aperinel the ipleds dHata cRones
podcast s ,foﬂh-emménﬂagt&b@wﬁ@ﬂgng aoMmalcs@td HdSto h%e{uﬁmmﬁdid @islchifg 6B to
ear phones that effectively block background anbi ent sounds fromthe user's
out si de EAWUMShIEGNE devices. Hearing aids, in-ear systens, and consuner
|l i stening devices typically utilize earphones that are engaged at | east
partially inside of the ear of the listener. Typical earphones have one or
nore drivers or bal anced armatures nounted within a housing. Typically,
sound i s convBPErGRQHNPhe out put of the driver(s) through a cylindrical
sound port or _a nozzle. .. FIGS. I A and 1B show a prior-art bal apnced
armature drivessam! GEsETT MPESHIH §YSIHs 21 RS Mo musisiaas, (repefige) studio
audi onet reh€ind@Olasid 1R0doGRNGUIREs 83 MRIAABESerfoPmiREabn f@f—&g@ afd il frRrre&¥@np! e,
mu-nmetal) 1s used for shielding the notor 50, the paddle 52, and the
di aphr agriudigpposar seengfdefing agpyri fixedireplt wghempsigpn’s prenemegingeds Bishaudbm cup
or can 1@01&18&%%%& (ttﬁt{rmatgg'%r studio sounds. These systems provide the musician or engineer

with increased control over the balance and volume of instruments and tracks, and serve to

protect the musician’s or engineer’s hearing through better sound quality at a lower volume

setting. In-ear monitoring systems offer an improved alternative to conventional floor wedges

or speakers, and in turn, have significantly changed the way musicians and sound engineers

work on stage and in the studio.

Moreover, many consumers desire high quality audio sound, whether they are listening
to music, DVD soundtracks, podcasts, or mobile telephone conversations. Users may desire
small earphones that effectively block background ambient sounds from the user’s outside

environment.

Hearing aids, in-car systems, and consumer listening devices typically utilize earphones
that are engaged at least partially inside of the ear of the listener. Typical earphones have one or
more drivers or balanced armatures mounted within a housing. Typically, sound is conveyed

from the output of the driver(s) through a cylindrical sound port or a nozzle.

FIGS. 1A and 1B show a prior-art balanced armature driver 10 used in hearing aids, in-
ear monitors (“[EMs”), audiometric tools, and consumer earphones. A metal case 12 (for
example, mu-metal) is used for shielding the motor 50, the paddle 52, and the diaphragm
support 54 of the armature. A top cup or lid 14 and a bottom cup or can 16 together form the



2 netal case 12. In applications seen in the art, a sound entry tube 18
must attach to a secondary or nultiple outlet paths (ultinmately to get to

t he ear) wothueamy acoustic | eaks. Acoustic | eaks caugeTiuseoisouwsds qual ity
to degrade, especially at |ow frequencies. The methods of sealing the sound
entry tube to the secondary outlet paths are typically acconplished using
tubes, el astoneric nolds, adhesives, Poron (conpressible visco-elastic
reticul ated foam), or conbinations thebeof Additionally, the bottom
cup or can 16 acts as the base part of the assenbly such that all above
conponentwetad cescddi I apphicaions scepiin hoaghe soung ety tabd Eambihlatacirdmakecondary ng
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cover porti ﬁn 102?}efﬁorm a housing for the internal conponents of the

ear phone SOFREHYY f

‘contains a first bal anced armature driver 104A and a

second bal anc roture. driver 104B, a nozzle 112 d a upl i 8 for
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The bal ang@do adsemblu kR ddhiﬁmeernss f3OAA typeQABararthebsk with il G%a top)sHdeng be first
cover portion 102A and the second cover portion 102B by a set of ribs 106

| ocat ed oRPFEOSEIYITaeR drakpoling fpighpescking phfitnd alighmepd of mating fgatiiss ged

t her mopl 3$4 {iena@legs b UaBkra(mdPEa)ipeeal 108. The ribs 106 act to press the
drivers 104A, 104B up agai nst the Poron seal 110 and the TPE seal 108. The

Poron seal 11Q #dart BRpIJRE aS8mbly 108 ihewh HEFIEN 22 A0St doGerpBRlonnO XBENa t he
nozzle 112 and the drivers 104A, 104B. BRI EF SUMVARY The present
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cover portion 102B, a Poron seal 110, and a molded thermoplastic elastomer (“TPE”) seal 108.

The ribs 106 act to press the drivers 104A, 104B up against the Poron seal 110 and the TPE

seal 108. The Poron seal 110 and the TPE seal 108 provide an acoustic seal between the nozzle

112 and the drivers 104A, 104B.

BRIEF SUMMARY

The present disclosure contemplates carphone driver assemblies. The following
presents a simplified summary of the disclosure in order to provide a basic understanding of
some aspects. It is not intended to identify key or critical elements of the invention or to

delineate the scope of the invention. The following summary merely presents some concepts of



In an exenpl ary enbodi nent an ear phone assenbly has an inner housing
conprising a nozzle, configured to receive a sleeve for placenent into a
user's eawg 2arhoeeibbal anced armature notor assenbly. ThepPhaltspwed4mrsat ur e
notor assenbly is nmounted in the inner housing so as to forman acousti cal
seal between the inner housing and the bal anced armature notor assenbly.
The earphone assenbly al so includes an outer housing configured to receive
the inner housing, and the nozzle of tRe inner housing extends through the
out er housing. The inner housing can conprise a recess for receiving a
paddl e anlek disclpwasin angnmidied rfomm iagmelpdy tq é}@emvlier@taﬁlh@ dpsshiptip posidedhe
e om0 IR Ule 35 B IRERL e BASE bt B GONER op A SRR lVmENe O
t he nozzl e base or rises a cavity housi the anced armature
not or assenpbéne. assemblies Idrlvamoartﬂemeémér@lbdos;d ematbohnaye doekteheosbal(ai%é@di%ir mat ur e
not or as L ur a”po i ec onta upper
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nount ed ttiled h@rtveb]hnn],?oramcg Methrddv endpiAngengoriyd ftnhe ﬁifansdacqsn”nwhmh e herein

operatlvel con h ﬂ% Q a gaddle I n anot her exenpl ary enbodi nent an
ear phone %?g?ﬁWFGF b Fﬁ?@? an |nner housi ng conprising a bal anced armature
not or assenblﬁband an. out h g C npr|S| gva nozzl e configured to

receive a sle @?%pr’fya% ? arghQps @psembly fyas apgniephQsing CRIMPYTIAGA ot ¢ pe

i nner houszAkg cosfidurddag rédelvy afskevefdr pRgeidne mtovh tlerk kRex, ant €balieud hfgturd he
i nner hou5|ng conpri se both a base portion formed to ether wwth the
outer hod® W@S%ﬂ%lyan e&ﬁ@@fweéwa?tuﬁdmtpr Sqﬂmlwanquagegﬂme Riet ROEHS S8t er
housi ng. tNfbek natickediralt el bereEn RIQUSINBY hBBYneC MIPEHeSBalanckd drisbkl Aufed t o
be secured to the portion of the inner housing fornmed together with the

out er ho@sicHgly- The carphong gesembly dsceitpludrsyaneoiddineing coHiLuEd BHBE cadisenbl v
conpri sesnRP hbiViRL ahAPHRI 39716 QIR 1|ﬂhé}glo%s19§|e§t@ﬁfthﬁ)ﬁlgﬁrtﬂér&témioﬁé'mﬁs seebl Y.
The bal anced arnature not or assenbly conprises a pa , and the paddle is
acoust i calMey hewsineedn cARPH & 1e6esk AeTdecahdns i ﬁgddlerﬁel treret OgohrPTIEBINSF | ses a
spout wi bleRifOHRGALLIEL. TRCiRAr RARRE ASSBhbscah SR-ACTALI SRF oAUl er
housi ng having a nozzle for transmtting sound an I nternal recess

pr oxi mat e\ltehetlmiz ghaof thenopple basszoz cever e@rem/sesa aavgtlyéle\wengathebalweql gimapiracenent
into an e&L )pf a user, and the internal recess receives the spout of
t he inner ou5|ng fo form an acoustical seal between the spout and the
nozzle. The s i i whi ch
ocei ves an ot H R B R e Ry B e
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housi ng. optretighocmnend tb hgadithkzzl e f orm a conti nuous acoustically- sealed
sound passage to a user's ear canal. I n anot her exenpl ary enbodi ment
a met hod of fhrmkﬂ@ranﬂmmmphmﬂmdhsmEmbbgphmﬂpmhsbsz@mﬁmkﬂgnamnﬁdweﬁngover
portion Mﬁﬁpnq S fn sem>o;thpprhaV|§g out, to ]%rn1%nnunneql qu5|ng
for housfﬂ PR aﬁ@e ar matl B o 3s'sE ﬁb yOu act 6(3 PRYp ﬁgog%?o t he
spout Ofcbﬂﬁm&ﬂﬂﬁ&mﬁﬁ&el@@Wéﬂﬁqmm&maﬁnm@aaheﬂfaﬁlAalﬁﬂfip@ﬂomﬁfﬂbem&pout
and the o-ri.ng i.nto An. I ecess in a case rtion, the primary case
o ti on daii st PTshERES b nnlly FRimhoraas., BRuLh? TowattnR SSF i ng
an aCOUSTbbthad bas e pbrtibe foreed tdgb@esSPil theanthr hbi@ indamd lag inrR doxeead)mag fome@ut er
cover onto the primar ase portion to form an outer housi ng,

housi ng dothsr Witﬁ&lemé Foining HOWERRYED A MiTE B BE H CRBPTIE ?Oe g ng

t he spouti, W burdd [REEFSaGh HRhd A& RO PIAGENGgdthe varhlthdShtérmoldigy. r ecessed
portion, acoustically sealing a paddle to the spout base portion of the

i nner housi Ngin &fdthePkRGhylgy ambbEaN%E: t@abapﬁche RREDEC Clgp'nsal ACBARHouliRg 0 an
ear canal of a user. BRI EF DESCRI PTI ON OF THE DRAW N The present

di scl osurceNpiEing| 4 Galepcsd impranaptop sl o harhalapend MU Eotes %SPFénb y
acconpanyffrifel 44a8de, and the paddle is acoustically sealed inside the inner housing. The inner

housing comprises a spout with a sound outlet. The earphone assembly also comprises an outer

housing having a nozzle for transmitting sound, and an internal recess proximate the nozzle.



FIG | A depicts a perspective view of a prior art bal anced armature driver
assenbl y; FIG 1B depicts an expl oded view of the prior art bal anced
ar mat ur e woi2oerooeasenbl y of Figure 1A; FIG 2 depicts amcensbadoesvs ew of a
prior art earphone assenbly; FIG 3 depicts an expl oded view of a bal anced
armature notor assenbly; FIG 4 depicts a front view of a bal anced armature
not or assenbly; FIG 5 depicts a front perspective view of an enbodi nent of
an earphone assenbly; FIG 6 depicts af expl oded view of the enbodi nent
shown in FIG 5; 5 FIG 7 depicts a rear perspective view of the
enbodi merfthe sheplnretaivasiaGleese adap@l @ pdispinentgnta pociretangl @b e uprsranddlet inteenali ew of
the embodLieke SNOWR &0l e fnerFbRineo ARl 6 RaARicXBh 48RLeh iR Tbout and
per spective Vi ew o\f‘ﬂtsﬁe embodi nent  shown i n Fl e 1§; % 16 ge%?uctag an
expl oded thd mwzleof Theopdhe on drbodi rewingabmprise arpleesed pasisr miligh receives an o-

ring. The internal recess can comprise a counterbore for receiving the spout and the o-ring.

When the spout and the o-ring are placed into the internal recess in the nozzle, radial forces act

on the o-ring to maintain the acoustical seal between the spout and the outer housing. The

spout and the nozzle form a continuous acoustically-sealed sound passage to a user’s ear canal.

In another exemplary embodiment a method of forming an earphone assembly
comprises joining an inner cover portion with a spout base portion having a spout to form an
inner housing for housing a balanced armature motor assembly, placing an o-ring onto the
spout of the spout base portion, placing at least a portion of the spout and the o-ring into an
recess in a primary case portion, the primary case portion comprising a nozzle extending from
the recess, the o-ring forming an acoustical seal between the spout and the nozzle, and sealing
an outer cover onto the primary case portion to form an outer housing. The outer housing
containing the inner housing. The method further comprises forming the spout with a recessed
portion and placing the o-ring in the recessed portion, acoustically sealing a paddle to the spout
base portion of the inner housing, and placing a sleeve onto the nozzle for placement into an ear

canal of a user.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure is illustrated by way of example and not limited in the

accompanying figures:
FIG. 1A depicts a perspective view of a prior art balanced armature driver assembly;

FIG. 1B depicts an exploded view of the prior art balanced armature driver assembly of

Figure 1A;
FIG. 2 depicts an exploded view of a prior art earphone assembly;
FIG. 3 depicts an exploded view of a balanced armature motor assembly;
FIG. 4 depicts a front view of a balanced armature motor assembly;
FIG. 5 depicts a front perspective view of an embodiment of an earphone assembly;

FIG. 6 depicts an exploded view of the embodiment shown in FIG. 5;



FI G 10B depicts anot her expl oded view of the enbodi nrent shown in FIG 10A
wi th additional conponents; FIG 10C depicts an assenbl ed view of the
enbodi nerwo=hmvaoeiim Fl G 10B; FIG 11 depicts a fromusp@nspscsi ve
vi ew of anot her enbodi nent of an earphone assenbly; FIG 12 depicts another
front perspective view of the enbodi nent showmn in FIG 11; FIG 13 depicts
an expl oded view of the enbodi nent shown in FIG 12; FIG 14 depicts an
expl oded view of the enbodi nent shown Pn FIG 11; FIG 15 depicts
anot her perspective view of the enmbodi nent shown in FIG 11 without the
nmot or assenbl YIG.Fldepict@Acat gpispicsvariow eéhe smbapmantshewodilet of an
ear phone assenbly; FI G 16B depicts an expl oded view of the exenplary
enbodi ment of Fihe denicphioetberasas eptspsetishonm of e embpdimgr shewigin HIG. gepi ct s an
expl oded vi ew of anot her enbodi ment of an earphone assenbly; FIG 18A
depi cts a cr oEKi . datepicnalexplpdod fiont pdiweetis oeivedithe gplpdrminysiow@, in ¥1G. 571 G 18B
depicts a magnified view of a portion of FIG 18A

FIG. 10A depicts an exploded view of another embodiment of an earphone assembly;

FIG. 10B depicts another exploded view of the embodiment shown in FIG. 10A with

additional components;
FIG. 10C depicts an assembled view of the embodiment shown in FIG. 10B;

FIG. 11 depicts a front perspective view of another embodiment of an earphone

assembly;
FIG. 12 depicts another front perspective view of the embodiment shown in FIG. 11;
FIG. 13 depicts an exploded view of the embodiment shown in FIG. 12;
FIG. 14 depicts an exploded view of the embodiment shown in FIG. 11;

FIG. 15 depicts another perspective view of the embodiment shown in FIG. 11 without

the motor assembly;
FIG. 16A depicts another exemplary embodiment of an earphone assembly;

FIG. 16B depicts an exploded view of the exemplary embodiment of the earphone
assembly shown in FIG. 16A;

FIG. 17 depicts an exploded view of another embodiment of an earphone assembly;
FIG. 18A depicts a cross-sectional view of the embodiment shown in FIG. 17;
FIG. 18B depicts a magnified view of a portion of FIG. 18A;

FIG. 19 depicts a perspective front view of a portion of the embodiment shown in FIG.

17;
FIG. 20 shows a perspective front side view of the portion shown in FIG. 19;
FIG. 21 shows a perspective view of a portion of the assembly shown in FIG. 17;

FIG. 22 shows a rear bottom perspective view of a portion of the embodiment shown in

FIG. 17;



FIG 19 depicts a perspective front view of a portion of the enbodi nent
showmn in FIG 17; FIG 20 shows a perspective front side view of the
portion swowmZmeFHiG 19; FIG 21 shows a perspective vipewuskoaopzsrsi on of
the assenbly shown in FIG 17; FIG 22 shows a rear bottom perspective view
of a portion of the enbodinment shown in 6 FIG 23 shows a side perspective
view of a portion of the enbodi nent shown in FIG FIG 24 shows a rear
perspective view of a portion of the efbodi ment shown in FIG FIG 25 shows
a top perspective view of a portion of the enbodi ment shown in FIG 17 FIG
26 depi cts anFExpBodieds viswwpefspestine hiew @ rrodianeritthoémbgdinent phorreinddSenbl y;
FIGS. 27A,and 27B depi ct expl oded views of another enbodi ment of an

ear phone assenbly; FIG 28 depicts an expl oded view of anot her enbodi nent

of an ear phong@ssembly &t ggrsé%fieyie_e%fté% e Aﬁﬂ@%ﬁd’aﬁ%@%@%@b

P,
enbodi nent of an earphone asse picts an exp vi ew of
anot her dibodi ment of an earphone assenbly. FIG 31A depicts an assenbl ed

vi ew of the enbodi nent depicted in FIG 30.
FIG. 25 shows a top perspective view of a portion of the embodiment shown in FIG. 17

FIG. 26 depicts an exploded view of another embodiment of an earphone assembly;

FIGS. 27A and 27B depict exploded views of another embodiment of an earphone

assembly;
FIG. 28 depicts an exploded view of another embodiment of an earphone assembly;
FIG. 29 depicts an exploded view of another embodiment of an earphone assembly.
FIG. 30 depicts an exploded view of another embodiment of an earphone assembly.
FIG. 31A depicts an assembled view of the embodiment depicted in FIG. 30.

FIG. 31B depicts a magnified view of a portion of the embodiment shown in FIG. 31A.

DETAILED DESCRIPTION OF THE INVENTION

Shown in FIGS. 3 and 4, is a balanced armature motor assembly, which generally
consists of an armature 156, upper and lower magnets 158A, 158B, a pole piece 160, a bobbin
162, a coil 164, a drive pin 174, and a flex board 167. The magnets 158A, 158B can be secured
to the pole piece 160 by one or more welds made between the magnets 158A, 158B and pole
piece 160 while the magnets 158A, 158B are held into place by one or more glue dots 182.
The flex board 167 is a flexible printed circuit board that mounts to the bobbin 162 and the free

ends of the wire forming the coil 164 are secured to the flex board 167.

The armature 156 is generally E-shaped from a top view. In other embodiments,
however, the armature 156 may have a U-shape or any other known, suitable shape. The
armature has a flexible metal reed 166 which extends through the bobbin 162 and the coil 164
between the upper and lower magnets 158A, 158B. The armature 156 also has two outer legs
168A, 168B, lying generally parallel with each other and interconnected at one end by a
connecting part 170. As illustrated in FIG. 4, the reed 166 is positioned within an air gap 172
formed by the magnets 158A, 158B. The two outer armature legs 168A and 168B extend along



FIG 31B depicts a magnified view of a portion of the enbodi nent shown in
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bet ween the magnets 158A, 158B and pol € piece 160 while the nagnets 158A,
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acts as |, 001, the.in i I [ illates
et veon SaP el UralbIBR s andafich ko DR-p3 AR U p DGR

osci |l | at es iht sfrebeflnd\nfahe et v eitlateh httwodn aonttagmtesdmh p@lletthhmére 1tatptiyss@uut h

| 1 t 1 th | e
et eog TGRS 3y wr a2 BRGNS F Rl RO R R Re MRl REn S bbb inGRe ©
attract s signalt NEhes@otidn- @fothe récdCr60by itdedf upgrins ARGN ekirerAdy tilgfidicre acanrdc of t he

reed oscil ate betmeen north and s | e behavi its. si cal
| oat o e i BER oS Hediith SRR BB bbbt PR R v e or m

of the elsg@idei.Calorddn l%ﬂm;ﬁb@rtﬁé acolltR dFidiée o® thetrh@or, @R ArikE Binbyr4iid tlzbd
functions as an extrenely inefficient acoustjc radiator due to_ its. njnimal

surface & €quRifndhe greghapscal matiep ot the fisagndpeh isetred e ar grobstically peadgd,

sur f aces.lightvehdBhddi© 157MRF @tgﬁlftcnﬁlyarap%ﬁ tifacBlakdaCiBRCE s MHind BRuiRt Rflumé he
drive pin 174 1s utilized to coug@a t he mechani cal notion of the free end

of the reglgcitoisdbendenemiicd dirpyehdeasasehone pefradilghd ublradle it thegper’s car
si gni fi cantd fndsddo teuﬁg' tﬁeatpa%s&t:% of the cle&REI Eﬂp‘&%%?a‘?lﬂ?t& ke MHOUsUBR eN&LPCi ty

IS then transmtte hrough the ear phone nozzle 2 and ultimately nto the
user's eabw@eﬁbyﬂwmﬁms conpl eting the transduction of the electrical input
signal into the acoustical energy detected by the user. FIGS. 5-9

depi ct an exeR{i%arsy? derirsan weermploly canblodiment el berlanged pranagire ever renter bublti | t
into, orforned. L0t GeLal W hetiRg 1@04%5%\11%1 g&ﬁg’%sysh&%’ in %E%SSWHWFMLE& G 5

t he bal anced ar mat ur e 7ot or asse Into nozz ase 201.
The nozzlaenders en@@rlasiosbiyot 3Peig built into the nozzle base 201. The nozzle base 201 is formed



8 of a nolded material, which may be rigid or sonewhat resilient. The
nozzl e base 201 provides locating, mating, and resting features for
subsequenwoutr/msaenbl i es such as the paddl e 252 and noror/usseeniisys 150
that mate to the nozzle base 201. A nozzle 212 is integrally forned with
and projects fromthe nozzle base 201. The notor assenbly 150 with the
conponents di scussed above nounts to a shelf 202 in the nozzle base 201. An
outer rim 208 of the nozzle base 201 réceives a cover 210 also forned of a

mol ded material to forman inner housing. The inner housing can then be
encased 9y aarldsdtneateriab yrdiichgmgynst rigich onsemewithfaestlonns r TiR1®zela hass @08 eravidsel t o
the outen C | 4
e oAbyt S0Pl A0 DR SOLURLE U, IRt R0
As shown nncmorﬁis@mbﬁy 1 §(hibatrroae tcethbaezzlﬂme P61 f ymoede 2 i imegraltyolormat with

reservoi r,, 234, .t goecﬁl Vinget ke g.d' ez%ztoar‘”dsse%% ”i%' figatyresfor the
pol e p|ece 693 arnature . Insi the" T etess e hozZl"e"pase
conpri seshsausetbﬂioaamoa]htls Yo 4 h}&tf marmethe nAzzd@.b'asé )20235n foOﬂEl‘THma‘ZOB@)If thearzoé a

front acoust cavi t tr i 0 t he u derS| of the
Lover o3 oneonf e @ietd poe B IEpI L RRRH S5 o0 b PR R b sh Mo h RSB e on
of the reetdr h6Gidghaalildh E&elcdsreu\w Al dutcl Tbudagl GRS siidve) paud Iceve25220 Tcﬁ)n yt brate

creating sound, ich trave t hr ough port 219, shown |n Fl .t he
nozzl e baSRIBpIo thhukE e @ﬁ?s‘t“ﬁe%’ypraﬁﬁr%taée &BOVH ?@L?%es"é rascé & of the
user t hr gi@hantcali GRENEPW fth Slips CRAMIsNGatind JaR€ o€ Opaf, &de nozzl e. FI GS.

10A- 10C depi ct anot her exenpl ary enbodi nent of a notor assenbly 150

directly buil IAslsﬁldS\ﬂl ) Itl@%s{memeﬁ!zl@@uelzoglmﬁﬁmh aGhionfod@savdias® fart in
the assenbly 300. The assenb 300 includes a nozzle cover 301 with a

nozzl e 31&ciie taaptﬂsiﬂet%%%ganééawaw featyiss fordhepgle pipsral Wopnd |the wpgRFe 5W1 i s
fornmed ofin@dmb dedssnit 861l bADdokiAS e a RABkdnAMI3AR RdbiaceRhvily023Ba@ethea 352.
The paddl e 352 and an outer rimportion 308 nmount in a correspondlngly
shaped r @98 BE7Tn agqystigeryiy 39 the tmedusers eAdtidongHy theandsrider of thert 6 t i on
308 can 9@0EﬁhQQQeﬁék&En@&%u§WPH@t%ﬁ&ﬁ&g'ﬁﬂe%&ﬁﬁ@@noFﬁErQﬁ%%63@Qu£@£ea|50
be formed of a nol material and can i nclude a cutout 336 in the rear
portion fdoye pleclémﬁawgs tha @addleXShigatlrate Grating sound, PrachhisavelsghiougheporgdlP, and
Le Dase fibh L3 & REGLORULE: 811 MhchDORL BN H0ieli00a g REHBBGRHy ARl U7 @
driver motor asse aving t he conponents |scusse ove e nozzl e
cover 30ﬂuamdﬂhnegbaaemamaﬁoamwnmgmomnemi@mhemnnkded material. As shown in
FIGS. 10B and 10C, an outer cover 302A and a prinmary case portion 302B are
assenbl ed usiﬁgﬁhnymkhﬂﬁmmpms@eﬁhmgmwemhadeHmO&umnuaﬁaommerzh@u@hn95@02
encl osin Sl r zIe 0 e se 310
to form glrl{ggg'r g‘r?{goa seng%ed% ﬁrﬂga]p fé hasco%g% %rh? %ﬁ %)nﬁoi];@?gnal
cabl e (ndmeemmmmb/ﬁthbmdﬂmwnme&cmemmEHnWHMermmﬂeﬁlbdnemq&ﬂmgsmﬁmhndathe

rimary case por |on OZB eve wn) .f.or ilicone,
br' ot her TR oLl tRpe st Sy FEVEAR o BNk ATRS Siosuherts pdaccefe
sl eeve nmypb@ﬂMS&ﬁ Uﬁe@ﬁﬁﬂééSﬁaﬁ@ﬁh(h&imBEpthﬁ3ﬂ®mﬁhﬁt3&20&ﬁdmbﬁmmgy

| i stener’ Fl GS. 5 depict anoth exenpl ar
oo RS s 0de B i e e D S ey SnPreor A0S PAEbgr al
W th t he ygiag zhekSaeiiknin A@@&hodl MEncaa&eIMIckn 408bé Reheds Bolnazaherinase 401
with an |ntegral nozzl e 412, which can be fornmed of a nplded material and
conflguré@lWﬁuﬁ%%@ﬁWE3§6§T@%V%IP$BWJ%Fﬁ%@ﬁ@%ﬂwﬁkﬁéoﬁdJQEr s ear canal to
out put sound to the user's ear,. B nozEIe base 401 provides | qcating,

mating, and réﬁ‘i ngler@aﬁ WUsanddhe bagSdfdomm 2% EslosuC et BT RN T ¢ e

paddl e 4%2l.aRd AMh@fe BRILMRBLY adseRib ﬁm]ﬂﬁﬁ@th@c&ﬂ&m&ﬂléh&m@ﬁﬁﬁxﬂ@lTh@S
shown in FIG 12, the nozzle base al so has a recess 434 with matijng

f eat ur es MPEAC CERVE #Yyl the pawdil8 Calsize é‘ﬁﬂle@m ohprakdedapaterih At 4heve in HER i ng

and ”DuntleQmEl hecpal &udiceo8 3088 Al atphﬁlagspéa@é p&ESEIRIY ar%%@seh@lehh@mg%ﬁﬁ
base 401. Alip or rim408 is configured to receive the cover 410 elip

408 and tknewe &pieping Ioethodro fermsatenterdiousng d0%enplane e agthonsing fomsehbd. The
cover 410y apd1N,B03g en@%e A0%10p T o o VAo ROUSLAB WA S a8 B

encl osed by an outer housi ng not shown hown in FIG 15 5, the nozzle
base 401 compdonndid fof ¢ hlgaalcqablelﬁnot@howes:@n bemoutl@dl betweerr the @irter ngvet Re2paddl e
452. An additional cavity, (not shown, but simlar to cavity 235 in FIG 6)
is formed under the paddle 452 and fornms a portion of the front acoustic
cavity in the transducer. The cover 410 forns a rear acoustic cavity in the
transducer. The nozzl e base 401 can al so be provided with a cutout 436 in
the rear portion for receiving the flex board 167. FI GS. 16A and 16B
depict a slight variation of the enbodi mrent shown in FIGS. 11-15. The
earphone assenbly 500 has S|n1Iar conponents to the enbodlnent shomn |n

Y - o o o o b



502A for alignnment and assenbly purposes. The outer cover 502A and a
primary case portion 502B mate to form an outer housing 502 encl osing the

i nner howsongidmsared by the nozzl e base 501 and the covecTAKG1044505 m an
ear phone assenbly. The outer cover 502A and a primary 10 case portion 502B
can be joined together with the nozzl e base 501 and cover 510 using any
known fasteni ng net hod. A front acoustic cavity consisting of a recess
volunme in the nozzle base that is undeP the paddle coupled directly to a
geonetric volune consisting of the internal features within the integra
nozzl e alahd Wictiwingry hese parengArB. Hageavhdndseshew it forpedgofcformi shiaone, agetheet ri c
shape and,|{ LHERRYAGARINT Be ESU & A9 nLLAM bNALBSRLRLLE EAKEY Yol # 81 SO
aids in reducing acoustic |eaking and reduclng the nu r of conponents for
provi di ngedl hetwaenoths hozzlesdaland g liktenary candwingiuppl | fi ed desi gn. FI GS
17-25 depict an alternative enbodi nent earphone assenbly 600. The assenbly
conpri ses an 6li%rllebvdepi@Omatiandxempaiy nemodoase opor bilawed G2Baturshdioder when

j oi ned t . n 0 f.as in r n r i 602 for
| e oar pRaa Al Py SR AT h T, SRR 8 TGSy AP MM Folei ng
604 cont abniltibasa 40amathcadneprrhhoerzle 4181 ehichssie bbdfyrmtdH0f 8 inmldedrmiteridl hed not or

assenblies described.in reference to the other, enbodi hents herein (Wth

i Ke T of SPURIET G IEReAIce PEPr FTReBeni Be LB arant et Rer e fouihie Phner
housi ng @O’ si &ar.f Dlieeetzle fhag@noil PpR@sides dxtating) @fatih @ And CdAn@featuses SRGUbsch@se
portion 604B. ring assenbl e inner cover partion 604A and e spout
base por FP‘E??]SS%IBQ§S§8@ Ye FBG‘}/C%%& e MOt A eaRY 13{451@,% npalis et P@ZZ#E Hdd. The
i nner hougi ngs GRAvENTIAS €5 R zAB bade /8% S80hYa 1debks 434 with ThARing FSiuireRS €
portion 604B i ncludes a spout 620 haviqg a recessed portion 622 faor

r ecei vi ngeRN & Radglc g2 andag nlefongitignetlet PPilogating apd mowimsdisgiple mesd 0B6F t i on

604B al sqpd A6lHERSMEN 150tELhRabzAEER83002R 1fPdr iR a8E isNInAfHed RGBEMNE.: @
paddl e 652. Addltlonakh%Hgﬁhe spout base portion 604B al so has a notch
f a

portion GYErHe9. [The ke i fRAT hepnt Isscprkushieeas kngon dstoning meshask
assenbl y 20,8 4t1b%n@%zﬂo‘%z1@%§§ RA4Brm RGO h&?sg%gi%ixh c&nhﬁ}ehgﬁ%écﬁb}@@ i's

acoustically sealed to the spout base portion 6 ' prinery case
portion GORBheusyg (heichen®s Asrshpyin egFial. 1hohe hezzBiase 4Heis ifermed iwath agitaut on of

t he nozzl i i | ;checes ; : b . S d
col 1 oct o Far ol dgt B S fihy L PR 1S STt SRRl B S LARRRE o
bot h t he cattyel3Shoiie.ry 1602methehdehtie ipadide 430udi fignsGOgbridrest tho (rphtedoussc
depicted jn. Fl 1 nd Q in FIGS.. 18A a B, .t ut
togethercﬁﬁphmﬁﬁénggﬁ?%ﬁ g§§§%$£§%§§x£%aé§%ﬁ§ W@ﬁ%aggé@q%%gﬁﬁﬁwgﬁe%ggcess
628 of t hezadwubme 4hiockiatsg b6 PRrviddh evithtalvatont 436ng tieE24aripertiph deadcaivid othe fiat act
with the regqﬁz 628 in the outer housing 602, radial forces act on the
spout 62&0?' intain the acoustical seal between the spout 620 and the

ouLer, Rt 002 U RS B R S PR 0, L
t he SpoutThe2fph@ne assembly 500 has similar components to the embodiment shown in FIGS. 11-15

(with like reference numerals depicting like components as those described in such figures).

The assembly 500 includes a nozzle base 501 with integral nozzle 512 for receiving a sleeve

and outputting sound to a user. The nozzle base 501 and a cover 510 form an enclosure or an

inner housing for a motor assembly and can be secured using any known fastening method.

The nozzle base 501 and the cover 510 can also be formed of a molded material. The nozzle

base 501 additionally includes a recess 503 for receiving a projection 505 in an outer cover

502A for alignment and assembly purposes. The outer cover 502A and a primary case portion

502B mate to form an outer housing 502 enclosing the inner housing formed by the nozzle base

501 and the cover 510 to form an earphone assembly. The outer cover 502A and a primary



11 maintain its acoustic seal with the nozzle 612. The spout 620 and the
nozzl e 612 forma continuous sound passage to a user's ear canal. As shown
in FIG Iwonteopriiimary case portion 602B al so incl udespaTasaqiions7$18 f or

receiving a signal cable (not shown). The nozzle 612 mates with a
sl eeve (not shown) placed over the end of the nozzle 612, which is inserted
into a user's ear. \Wen the notor assenbly 150 receives a signal, it in

turn creates sound and outputs the sould into the spout 620. Because t he
spout is placed in the recess 628 within the nozzle 612, the sound travels
directly Cﬁﬂem%é@ﬁmtl benpived meth@zwiﬂeﬂ@l@,zzlwbh&@rﬁ%ra@ﬁ@@Yeg Slhasiggand into
a user's,ear {n The pol e piece 160 and the bobbin 162 and coil
164 act as &' oca ?ng and support nechani sm for assenbling the notor

assenbl y 150 4, &n*t‘gco%&%%v%ﬁéo%s %dnf%q%c@gsbl ARunl ti?@ﬁ&ﬂ@'b%%‘?h&@%ﬂd& the

conj unction with a center n act as a support brack
whi ch f umpeddlonsupds! draathy i arggoraﬁdc szulpp@rctonmmgauﬂtlsemnft@naltfbaéuremmthm tlmt or

nbl
coserbl Y RSP TR LORRURLOBES T I BRSPS, BREAL A ERAE.

confi gur dteqMSy résbmss peamltmg ﬁmrm ghec mhstg;uafaatty o] rirhm dvo dels i@ raijanmgtaco@aé

"non- han for a higher |t a a C n
rmnut act e e b SR e bt B eoriton P 1 gl e PG - BESSHAGY A
speci fi calmplificaeigact ured to be either a left ear housing or a right ear
housi ng, the inner housing 604 may be configured to be universal, and

capabl e of beFIGs. rIULmtc&[dwi nshlthenativé &ﬁbocﬁhnéﬂt&fa@hdﬁl&mémﬁlbl}oam(ﬁrmmsdnﬂgy 602 or

‘ri ght handed" outer ing 602. This desi o.reduc overal |
1 g PR 3 S b BT By i e iia i ke AT BER MHEERNGR ety
placed i mytdA@ KABWS Fast@ihg! Agh&NEbrie@dSutdrhousTRE BYE ebr ho edéplaas AkRbBN6o0l t al so
allows for. a nore conpact driver, design. The design is also platfornable

and can D¥thjady ?Lﬁer&wﬁ%mg 893 BHENENTCRY RS 6%801%%'“%@5]9313“0“ arimiEe WEI9Nt

0-ring seachBy MBthRthr MRIHR R 6YSasnfbBBPIRE R 8 8 befibicl QY theMer BRBb ARG
necessaré1 on the driver. As shown in prior art FIG 1, the drivers are

pr el oadedcsyaidt ke HefeiepessnupmalpefarHag butkerconpaainighaos) + dhgprae hpesinge

acousti ¢ s3gal foﬁﬂ%dpﬁféﬂ GitkREovel MBrtlohPS4A0E Ph ApbEtenRe %%%heﬁﬁBVeﬂu%ge on
the armatures 104A, 104B so as maintain the acoustic seal gresa ng the

ar mat ur egssEOb; t@omrwpvqg@rtmtwﬂﬁeanﬁdhwvoyébase pogiontRéB 'FFIESf@ ditoged®r and
th |
€ nozz u? é%ﬁy O thﬁ grﬂﬁﬁoﬁﬂégﬂmem ugicn%%@ﬁ %Nc?osl:{‘thphl%i’dr%s@&bﬁﬂso

acousti ca one and cou e used In conjunction wth the

methods and app gpgﬁsoﬁoaﬁhé A8 RALEL T bt ARG SSI QNSRRI A9 an

t he acoustic sea |ng 'etwee the mating earphone shells may be
m)re di f frécoiving drectus 624 heyshowgbestan E1Gngr ethe oppit &xserpettivg (4B elseancdudehe seal

. €. Torge, QR | 3¢ flModdld ?é b eCkda8ss52! hddltfons
t 6 d 652. d
confl gur aﬁl r(l)n egsson tf%reooauﬁ% ousi n iy not be neeaegp s(r)?al ntain the
armat ure panm)uﬂ)mﬁ alsb haseadtedpantioh6 tdhier thmigemd mounting the pole piece 160 of the

motor assembly 150 to the nozzle base 604B. During assembly, the paddle 152 is acoustically

sealed to the spout base portion 604B.

The primary case portion 602B also includes an integral nozzle 612. The interior
portion of the nozzle 612 includes an internal recess 628 or a counterbore shaped collector for
receiving the spout 620 and o-ring 624. A cross section of both the outer housing 602 and the
inner housing 604 when coupled is depicted in FIGS. 18A and 18B. As shown in FIGS. 18A
and 18B, the spout together with the o-ring 624 creates an acoustical seal within the recess 628
of the outer housing 602. When the o-ring 624 is placed into contact with the recess 628 in the
outer housing 602, radial forces act on the spout 620 to maintain the acoustical seal between the
spout 620 and the outer housing 602. Optionally, the outer housing 602 can be configured to

additionally impart axial forces on the inner housing 604 so as to cause the spout 620 to



Secondly, the amount of 'real estate' this approach needs is decreased in
that the small o-ring and nmating counter bore shaped coll ector can take up
| ess si zewonotdmwenveral | assenbly. The spout o-ri RgTASIGN4ETSO
optim zes the part break up of the overall earphone transducer design.
Because of the way the design breaks up into sub-assenblies and parts, it
maxi m zes open processing surfaces, mnimzes the nunber of necessary
parts, minimzes tol erance stack up, ald undesirable part interactions.
This i nproves product quality by optimzing the parts |locating and fitting
t oget her miinthin ritst dseustic saglduide thei rpzale rtd Bu skhef swonti G adr thagozds 6Mbifymi 0 a
manuf act t | i hgo C t he
front an étglg?&gsggﬁcg Ldga%?:éov? Sleleggg\%lt :-?ngfs(gl]clO rgﬁz ucélrtheeapl-fan\{}lg}ﬁpa%}g@ﬁg% part
wi t h | oc&b2iBglsé emtudesescampbig @Rdhl rescivingix$ignal pabdk(natdlophpce” aut omat i on of
sub-assenblies that mate to the spouted base portion in manufacturing. For
exanpl e, duri itge ml@f@éﬂmﬁdsn’gth ¢ Hleevn Ot blvoa pesccaver e cpll at thd nprlo6 12,
holdlngc i t hr o ere,a t

Cubass et deiint Eock B dPhyaRe AREE IRl P8 BT Rtk L3N R, e
pi cked arctapek aced amdtdmtpucsbtﬂnb smaxduum the npaut B2@AX iBScauﬁH thie samd ippbhceal' innthans

that gravit art fall into their sea d.positi

it thoot - P BB it et RSB RRIT ok R HeEig SRES R G 6 1y
mat i ng Suwhickgsephs thesowdnntba vaddedr dagalt he spout base portion w t hout taking
the base portion out of a holding fixture during transducer assenbly in a
manuf act ur i ngTeOpolke qricgeeNitc) dnesthid bobstgn 1162 lafs Soihasd lattng; :ﬁthd:aﬂir%Oiiﬂdeﬁfpp@ﬂt on of

t he work tsdrln nufacturin ede5| n al.so sthe
mating i eéi; %%@Eﬁ ng the %@Lﬂsgaﬁﬁ’éyelsp?oﬁot{? ?POP’ob faopPp ﬁé@p@é B'Hortion
by usi ng pake %ouﬂgogemlaﬂtwltma gedtd fgt iMtRriodbia £0ASkSfupfgt Blacket, @EESS Or

gr oove |n a spout and a counterbore shaped collector. Additionally, the
spout i s [RStiOPSHasR BYpanting A sHBRAT PgCheRs™: for e diriEs mews atemplyt bOye Ted i n

both a | gfdatieefcROROE RBhAL BdsOPbrti6REEARONE. FIG 26 depicts an
alternative enbodi nent ear phone assenbly 700. The assenbly 700 is simlar

to the assembiyiROQ s OMbIdndnkSCHvhich! Tdfuire NRACYRT ridhh Speafle AouliAx REd a
spout base portjion 604B, a base portion 704B is forned integral with the
primry €83 85 31 SPOEB-TNASOAGSHatR FPEder a3y mmgEICh L HeR- hmﬂ@ i frgienend or ned
of an i Nnalvi&QY& Rt LR Bl Acaisbyan %ﬁﬂ&iﬁ%d%&@% GANE Be gt he

bal anced armature driver notor assenbly assenbly, the inner
cover porhpil%l’l*g F@amugrhs ppafiepdls angngfaciusd PoYBitherea ta¢aéd$0m@e@m@rlghtsqahg 13
any know, fast el fgef1 A1yt & O AL ERY S be NGh@IESabh R

housi ngW?lor med Eéyﬂglhe %’%n r@d(}O\r}le GE)|So&rbt :ﬁ%r{g(goﬁkealﬁgé{sﬁl hggeﬁdgo%?t; gﬂ §04B.

FI GS. 27mantd2rBlegehiret“ldhhaatiedontt hwsingrfifd di srimeht bandodionicrasgend$iz. 800.
The asse | Y

novever . Theicaacur ficE e Gebll RS ST oL BUER L hHe abhfiker 005
is for rredntannaleﬁgrcai; plm:etdhmtthenmmrr’mugmg:amﬂelepdsrtm1mpro8@(251dakuabwg)twnndnlls@ 812.
Furtherm) nst ead i.n i nper . cover orti separat e .from an
out er - coulr sl A TR Panish d5e df et PROHS B B REb el R SGPEF Hefiah” an
out er cowdfer &0RAne Derigna gndidsarbl v, the not or assenbly 150 is nounted in the
i nner cover portion 804A. The inner cover portion 804A, the base portion
804B are seal &tde tsp@,etdqﬂng ataing méthdsd hfaeltmst ercoapler s@ontitiont 802 prdouds t he

primary case por 802 steni ng nethod to.formthe
DS sonbl y oo o U Asgterbinatr ShFRF e PRAThve e UG A BAPE oo
assenbl y 1900f th%ﬁteaﬁ@@mgl 192 29ProlBle Sierﬂcb@ltlc k@t hepaassemthy ribdesiievitle 4 N

FI GS. 17-25, howeyer, stead of having a spout bhase portion 604B, .a base
portion SORRCHEVG Favatt i PGS H%z\g 1B ﬁ%ﬂ%ﬁ@m@ifzﬂiﬂwa?usa&%gg Pf%iiBEIgh a

hol e 903 thdrmafifds TO4N, 03AB&pRGAIHIt & IPERcalliNUSthe TRE 80288, @nd e nbsziPamt  of

t he base portion 904B rat her. than the primary case_ portion 902B. The

bal anced Adtheaghuthis metherdes cHetiye immovidnies ageustical scaf Hethp syBhss 2hd 69119boB and
an inner ,GQV el c&i}ﬁﬂch@ﬁ‘ vl hel SeBEEUERA afRodch& aaeeis‘se@%}élmn%és% Y8igag any
known fastening method. The base portion 904B can then be secured to the
primary dedeaipietendhe gongicsgelhvitheat lepkiag hefyeeiethg mpatiag wcaimbienct helsughy hol e

903. The Qi 8fRGAMREaRO Ry FRIrPE nRPEWRHcL RednlFo BEMIRNARBE 1HOE LpRBa 902B.



FIG 29 depicts an alternative enbodi nent ear phone assenbly 1000. The
assenbly 1000 is simlar to the assenbly 600 shown in FIGS. 17-25, however,
i nst ead oWohawimgeia spout base portion 604B, a base por rrowsi@@sRs7s for ned
integral with the primary case portion 1002B having a nozzle 1012.
Additionally, the inner housing is forned of an inner |lid portion 1004A and
t he base portion 1004B, which contains the balanced armature driver notor
assenbly 150. In an enbodi nent, the inker lid portion 1004 is relatively
flat. During assenbly, the i nner 1id portion 1004A and the base portion
1004B ar en eaketdiresten)hdn thespof camyg dombguraticans tibhomthe wotchbelisingrmehyt v bout er
cover C I i forn e inner |lid portion
1004A angéékg? gggﬁﬁnh %g%ﬂgggﬁgﬁﬂﬁhﬁﬁmw %@ggkg%mggB depict an alternative
enbodi ment eag h 0 e
assenbly 600 s‘g§ﬁ9.%§§@g§h%i%%%%““% i ?sﬂFig&%;%JF&%T%Bq%gggm%g?h?ncIude
a r ecessexdingomt ingting oruntee beric vhapgd t:ddbct@r ¢ann@<ellbzelss tige ortbaderal asedibdy. f or ce

on the 14 spout 1120. Rather as shown in FIG 31B, the o-ring 1124 is
sandwi ched befheepouarv-oug éesignaplew @dtimizas pror pirphreek uphef Spoweralll@@plane a t op

Por {1 01y RLLIRY BoGASE,MRT L oM AROBRNSRr 6238, AdafyThE Azserdl y

conpri ses an out 6r = ¢over port aving a
nozzl e 1hiRimciaesf O@Hrmdcesiong eur@tcvse rmnmhmvthe n‘ﬁhbelpof naeysayagets poritimgmes 1102B

and the yter cover ne et her an known f gst e | ng met hod
2ot orm anBlreebud N wBISEE BEF HEREUESC Pl JPSD” PRbE HREH Bt ng
i s formedpohizay haparts t@veig pay ﬁttmg tddBHbA véithth ehesmadiucblaﬁmea pebiuki tashidd 04B
and is placed within the oquter S d.c s a ba armat ure

ot or " andBi sty & At neta g G UGBt L Salsts BRgE PHTFETEY ence
to the otfhaf aRIFbAALERAE SavitRE Qlithin thrhGuods SBAMYa bdsh Bart WRR TockELEfEati@E t i ON
1104A and_the spout base portion 1104B are seal ed together using any known

f ast eni nGSAeLARIEE 2K Ptk A péce hatiamsipne cirBeesmplics th%hla?te 4 d8nipryted 50.

The spouthadlZRi@NinSRAachRABe. POr biadpld MAAR: handhanil aretzkibthassent et with
the o-ring 1124 which is sandwi ched into recess 1128 to create an axi al

f or ce on Plased g er holdingicagics deth movst thiugle s spicabbeline pdercorddipnpletuReen t he

i nner hoyl-RB1GAIPIPREAE Paddid) AREorGONEILIP AN d LB JkR 44k be’?@l&@d HAPRCROK I ON
1104B) and the outer hou5|ng conponents (outer cover 02A, primary case

portion IUB2ByCuaRdRrihe Z-awifetPictownst mepei sepes thetadrmaty W@fkbtssh'ct\fﬁdhp parts fall
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occur to persons o inthe art froma revie I's entire
di scl osurtakingRbe b@x@nﬁioe Oub@fea lfldiog Bitueer quriskiittahsdueer réremblytin winhdnufipyriegi at e
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ot her than at one or nore step may be
opt i onal manufactwonglance wit h aspects of the disclosure. 15 Wat is clained
is: 1. An earphone assenbly conpri sing:

The design also simplifies the mating interface between the spout base portion to the

primary case portion by using an o-ring concentric sealing interface consisting of a recess or
groove in a spout and a counterbore shaped collector. Additionally, the spout is not “handed”

thus enabling the transducer assembly to be used in both a left earphone and a right earphone.

FIG. 26 depicts an alternative embodiment earphone assembly 700. The assembly 700
is similar to the assembly 600 shown in FIGS. 17-25, however, instead of having a spout base
portion 604B, a base portion 704B is formed integral with the primary case portion 702B
having a nozzle 712. The inner housing is formed of an inner cover portion 704A and a base
portion 704B and contains the balanced armature driver motor assembly 150. During

assembly, the inner cover portion 704A and the base portion 704B are sealed together using



an inner housing containing a bal anced armature notor assenbly, the inner
housi ng conprising a spout with a sound outl et; an outer housing
conpri si /yoaormmwgiie for transmtting sound, the outer heaIiusgoiaompErs sing an
internal recess proximte the nozzle wherein the internal recess receives
the spout to forman acoustical seal between the spout and the nozzle. 2.
The earphone assenbly according to claim1l wherein the spout further
conprises an o-ring. 3. The earphone Bssenbly according to claim2 wherein
t he spout conprises a recessed portion and wherein the recessed portion
recei ves anhé&nevr fapigning metlpd ené drephitireons S8RMH | opclages dredinngg howvsied Brme@bwher ei n

the'inteR@%h?%§8§%§OSBHP&L§8§H@?§8§E&%BQ%&ﬁ&fOr recei ving the spout and the

o-ring. phone asse cording to claim4 wherein when the

spout and {Nerd IAQ 4ol BGEH hMBnbA% ARIRG hBAGRSIMHSROFFL €
radial forces act on the o-ring to maintain the acoustical sea etween the
spout andssehblyciPOey sitmdarsto mirg. asseBblyTH) shawp rohl&iSa s s hidloyenw ciosteidng herong | ai m 1
wherein t | an t . S Al d

wnerei - eE DR AT L AR OF AR Ry FRIRY RIS RREE G pB00
ear phone 382B dabiny aacealdii’y Fortlehaon Gswhenéihavihhenhbahanoed gortiat Go4A not or
assenbly further conprises a rmature having a flexihle reed, a pole piece
Cont ai n AGPAEHE TBme TG ek o giter <Ay mation SRS ket FceCu By bt

sur r oundedtebyovar 802A., Darihg @xsembBt thenmottt aderhisly tibe ibmbited inaghel ignefledvee pin
and wherein. t rive.pin is operatively connecte etween the reed and the
ol o patiopBe8n Ik sRe o BB S ReF REUa S A B E Hep gpout
and the R@&zihe du@drnBoRerCHEHibNBOUS A8 AHS phieahy Yass gRkRA SOBsiRaSsAREWS a
user's ear canal. ear phone assenbly according to claim1 wherein

9. The
t he nozzlfestenagdnsred tg famghe esseipeeY for piacenent into an ear canal of a

user.
FIG. 28 depicts an alternative embodiment earphone assembly 900. The assembly 900

is similar to the assembly 600 shown in FIGS. 17-25, however, instead of having a spout base
portion 604B, a base portion 904B is formed with an integral nozzle 912 that extends through a
hole 903 in a primary case portion 902B. Thus, the nozzle 912 is part of the base portion 904B
rather than the primary case portion 902B. The balanced armature driver motor 150 is secured
to the base portion 904B and an inner cover portion 904A is secured to the base portion 904B
using any known fastening method. The base portion 904B can then be secured to the primary
case portion 902B such that the nozzle 912 extends through hole 903. The outer cover 902A

can be secured to the primary case portion 902B.

FIG. 29 depicts an alternative embodiment earphone assembly 1000. The assembly
1000 is similar to the assembly 600 shown in FIGS. 17-25, however, instead of having a spout
base portion 604B, a base portion 1004B is formed integral with the primary case portion
1002B having a nozzle 1012. Additionally, the inner housing is formed of an inner lid portion
1004A and the base portion 1004B, which contains the balanced armature driver motor
assembly 150. In an embodiment, the inner lid portion 1004 is relatively flat. During
assembly, the inner lid portion 1004A and the base portion 1004B are sealed together using any
known fastening method, and the outer cover 1002A encloses the inner housing formed by the

inner lid portion 1004A and the base portion 1004B.

FIGS. 30-31B depict an alternative embodiment earphone assembly 1100. The
assembly 1100 is similar to the assembly 600 shown in FIGS. 17-25, however, the spout 1120

does not include a recessed portion for receiving the o-ring 1124 to create a radial force on the



16 10. A nmethod of form ng an ear phone assenbly conpri sing: j oi ni ng
an i nner cover portion with a spout base portion having a spout to form an
i nner howsongidms2itbousi ng a bal anced ar mat ure not or assegwlysoplgasrag an
o-ring onto the spout of the spout base portion; pl acing at |east a
portion of the spout and the o-ring into an recess in a primary case
portion, the primary case portion conprising a nozzle extending fromthe
recess, the o-ring formng an acoustickl seal between the spout and the
nozzl e; sealing an outer cover onto the primary case portion to form
an out er shoudily, Rether suthewn hio 1EG.ng Be dhet @iing hiP4 heandwidredhstrgiengn outtl. The

t hod i ' t - 1.Si ] he. h
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for pl aceoentcoventid0an arjoisanaigethér By usgeknown fastening method to form an outer
housing for the earphone assembly 1100. The inner housing is formed of an inner cover portion
1104A and a spout base portion 1104B and is placed within the outer housing and contains a
balanced armature motor assembly 150 similar to the motor assemblies described in reference
to the other embodiments herein. During assembly, the inner cover portion 1104A and the
spout base portion 1104B are sealed together using any known fastening method, and the inner
housing encloses the motor assembly 150. The spout 1120 on spout base portion 1104B is then
placed into contact with the o-ring 1124 which is sandwiched into recess 1128 to create an axial
force on the inner housing such that an acoustic seal is formed between the inner housing
components (inner cover portion 1104A, spout base portion 1104B) and the outer housing
components (outer cover 1102A, primary case portion 1102B) and the inner housing is

maintained in position.

Aspects of the invention have been described in terms of illustrative embodiments
thereof. Numerous other embodiments, modifications and variations within the scope and spirit
of the disclosed invention will occur to persons of ordinary skill in the art from a review of this
entire disclosure. For example, one of ordinary skill in the art will appreciate that the steps
illustrated in the illustrative figures may be performed in other than the recited order, and that

one or more steps illustrated may be optional in accordance with aspects of the disclosure.



14. An earphone assenbly conpri sing: an i nner housing conprising a
nozzl e, configured to receive a sleeve for placenent into a user's ear, and
a bal ancesoanrmiszie not or assenbly, wherein the bal ance@#Carusatiangsmdt or
assenbly is nounted in the inner housing so as to forman acoustical seal
bet ween the inner housing and the bal anced armature notor assenbly; and

an outer housing configured to receive the inner housing, wherein the
nozzl e of the inner housing extends thfough the outer housing. 15. The

ear phone assenbly according to claim 14 wherein the inner housing conprises
a nozzl e VBkases chediscover, the nozzl e base and cover interconnecting to one
anot her, wherein the nozzle extends fromthe nozzle base. 16. The earphone
assenbl y laccoPdicaghens asteaibhi compi@eei n one of the nozzl e base or cover
conprises a cavity housing the bal anced armature notor assenbly. 17 17.
The ear phone assenddl {ngicbostigriyntaging ajbylangedwhaabirg moe 4ssdnzbh etfie ament ur e

not or assenbl j £ piece contai ni ng an upper
e e T S 0o o

magnet and a t; in surrounded by a coil, a flex board

mount ed to the bobly fy.Aif: g(;d-{-‘ﬁé—%m%iannoz ?Bleérdﬁsﬁ%gdgoiu}{(ft JISht?élshousig% ng to

operatively connected to a pad ~18. The ear phone assenbly accor
cl ai m 14 wher edmprishig dnrintemahisassh npxowp i sezzlawhecimghke Mtarnal eeisveatyca

paddl e. 19. Eg%g&§%p¢993?§§ﬁﬁﬁgf%@ﬁ%%ﬁ%ﬁﬁgﬁp&ﬂaﬁ&ﬁk%b%ﬁi“herein t he i nner

housi ng conpri se east one no or recerving a pole piece.

2. The earphone assembly according to claim 1 wherein the spout further comprises an

o-ring.

3. The earphone assembly according to claim 2 wherein the spout comprises a recessed

portion and wherein the recessed portion receives the o-ring.

4. The earphone assembly according to claim 3 wherein the internal recess comprises a

counterbore for receiving the spout and the o-ring.

5. The earphone assembly according to claim 4 wherein when the spout and the o-ring are
placed into the internal recess in the nozzle radial forces act on the o-ring to maintain the

acoustical seal between the spout and the outer housing.

6. The earphone assembly according to claim 1 wherein the balanced armature motor
assembly comprises a paddle, and wherein the paddle is acoustically sealed inside the inner

housing.

7. The earphone assembly according to claim 6 wherein the balanced armature motor
assembly further comprises an armature having a flexible reed, a pole piece containing an
upper magnet and a lower magnet, an armature, a bobbin surrounded by a coil, a flex board
mounted to the bobbin, and a drive pin and wherein the drive pin is operatively connected

between the reed and the paddle.

8. The earphone assembly according to claim 1 wherein the spout and the nozzle form a

continuous acoustically-sealed sound passage to a user’s ear canal.

9. The earphone assembly according to claim 1 wherein the nozzle receives a sleeve

adapted for placement into an ear canal of a user.



20. An ear phone assenbly conpri sing: an inner housing conprising a
bal anced armature notor assenbly; wherein the bal anced armature notor
assenbly we 2ormtad i n the i nner housing so as to form aoTaseusbirsas seal
bet ween the inner housing and the bal anced armature notor assenbly; and

an outer housing conprising a nozzle configured to receive a sleeve for

pl acenment into a user's ear; wherein at |east a portion of the inner
housing is integrally formed together Mith the outer housing. 21. The

ear phone assenbly according to claim19 wherein the inner housing conprises
a base pdfti oA mahedeef forayes #negarphonhassdreblp gereprisiigusi ng and an i nner cover
portion fornmed together with the outer housing. 22. The earphone assenbly
accordi ng to izipgenongteraipartioheviihreeutiesspondgonclsnpgiaseeutdo fare agomter gur ed

10,08 SCOASH: hPhofheABEHAD afthurhnd HErdST N9 Formed toget her wi th the

out er housi ng.
placing an o-ring onto the spout of the spout base portion;

placing at least a portion of the spout and the o-ring into an recess in a primary case
portion, the primary case portion comprising a nozzle extending from the recess, the o-ring

forming an acoustical seal between the spout and the nozzle;

sealing an outer cover onto the primary case portion to form an outer housing, the outer

housing containing the inner housing.

11.  The method according to claim 10 further comprising forming the spout with a recessed

portion and placing the o-ring in the recessed portion.

12. The method according to claim 10 further comprising acoustically sealing a paddle to

the spout base portion of the inner housing.

13.  The method according to claim 10 further comprising placing a sleeve onto the nozzle

for placement into an ear canal of a user.
14.  An earphone assembly comprising:

an inner housing comprising a nozzle, configured to receive a sleeve for placement into
a user’s ear, and a balanced armature motor assembly, wherein the balanced armature motor
assembly is mounted in the inner housing so as to form an acoustical seal between the inner

housing and the balanced armature motor assembly; and

an outer housing configured to receive the inner housing, wherein the nozzle of the

inner housing extends through the outer housing.

15.  The earphone assembly according to claim 14 wherein the inner housing comprises a
nozzle base and a cover, the nozzle base and cover interconnecting to one another, wherein the

nozzle extends from the nozzle base.

16.  The earphone assembly according to claim 15 wherein one of the nozzle base or cover

comprises a cavity housing the balanced armature motor assembly.
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17. The earphone assembly according to claim 14 wherein the balanced armature motor
assembly comprises an armature, a pole piece containing an upper magnet and a lower magnet,
a bobbin surrounded by a coil, a flex board mounted to the bobbin, and a drive pin, wherein the

drive pin is operatively connected to a paddle.

18.  The earphone assembly according to claim 14 wherein the inner housing comprises a

recess for receiving a paddle.

19.  The earphone assembly according to claim 14 wherein the inner housing comprises at

least one notch portion for receiving a pole piece.
20.  An earphone assembly comprising:

an inner housing comprising a balanced armature motor assembly; wherein the balanced
armature motor assembly is mounted in the inner housing so as to form an acoustical seal

between the inner housing and the balanced armature motor assembly; and

an outer housing comprising a nozzle configured to receive a sleeve for placement into
a user’s ear; wherein at least a portion of the inner housing is integrally formed together with

the outer housing.

21.  The earphone assembly according to claim 19 wherein the inner housing comprises a
base portion formed together with the outer housing and an inner cover portion formed together

with the outer housing.

22, The earphone assembly according to claim 19 wherein the inner housing comprises a lid
configured to be secured to the portion of the inner housing formed together with the outer

housing.



