010886. 014321W) 1 EARPHONE ASSEMBLY TECHNI CAL FI ELD The di scl osure
herei n relgesi4x/wide field of sound reproduction, nore specifically
to the 5 field of sound reproduction using an earphone. Aspects of
the disclosure relate to earphones for in-ear |istening devices
rangi ng fromhearing aids to high qualijty audio Iistening devices to
consuner |istening devices. BACKGROUND 10Persona| "in-ear" nonitoring
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musi cian's or engineer's ears wthout conpeting with other stage or

st udi o sound provi de the musician or engineer with

i ncreased coi@%ﬁmiémal ance and vol une of instrunents and
tracks, and rve rot ct t [ or, engi neer's hearin

t hr ough bett eéﬁﬁf?a“fagaﬁ%iw%ﬁ“%m &{r@f %FWP&O@P@ HoRgmorespggifically to the

noni t50r i Mdd 8 sduRdTe ﬁéd&ﬁo@asm upfor! t £fpRat bmet&?sc‘l?d%n:\é%iakeoﬂaaé hOnes
fl oor vvedges or. speakers, in turn, have significantly changag)

way musifer Brfer listguisg dewces ﬁ@]&ﬁ@eﬁf@nmfmg@ﬂssiﬁ qualdtyi aﬁdtorit,st@mgdie@lces fo
Mor €0V ereon JRRY 15600 i&sdesire high quality audio sound, whether
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ef fectively bl ock background anmbi ent sounds fromthe user's outside

envi ronment . Eyﬁﬁiéﬁglﬁﬁgs, i n-ear systenms, and consuner |istening
devices typically utilrze earphones that are engaged at |east

parypal ly in fe:f hene s the |stener i_cal ear phones. have
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A metal w%t%slgcr]égse fcgu’trol over the balance and volume of instruments and tracks, and serve to
15  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
20  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-ear 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
25  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 (“IEMs™), audio:netﬁc 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

30  support 54 of the armature. A top cup or lid 14 and a bottom cup or can 16 together form the



exanpl e, -nmetal) is used for shielding the notor 50, the paddle 52,
and t he @Mﬁﬁﬁﬁh@ﬂﬁ@@ support 54 of the armature. A top cup or lid 14
and a bottomcup or can 16 together formthe 010886.01432/ WD 2 net al
case 12. In applications seen in the art, a sound entry tube 18 mnust
attach to a secondary or nultiple outl@t paths (ultimtely to get to
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whi ch create sound and output the sound into the nozzle 112. The
nozzl e 112 pAdpeces em@wmﬂﬂ@dslslyowm&l@. 2sArlrst coger poafmlloza(ﬁdhe
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the 1 nvention o
portion 102A and the second cover portion 102B by a set of ribs 106 located on the second

cover portion 102B, a Poron seal 110, and a molded thermoplastic elastomer (“TPE”) seal 108.

The ribs 106 act to press the drivers 1044, 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
25 112 and the drivers 104A, 104B.

BRIEF SUMMARY

The present disclosure contemplates earphone driver assemblies. The following
presents a simplified summary of the disclosure in order to provide a basic understanding of
30 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



delineate the scope of the invention. The follow ng sumary nerely

pr esent sOEBRE0E43ACWHr s of 010886.01432/WD 3 the disclosure in a
sinplified formas a prelude to the nore detail ed description

provi ded bel ow. For exanple, the present disclosure could be

i npl enented in or in conjunction with Bhe earphone assenbli es,
drivers, and nethods disclosed in attorney docket nos. 010886.01321,
titled "thardiclmereDni & simpdifidd Mbrinh asl aofrelvie ¢ et tof: dasithdadds@iptidY provided
docket no, 010886.0 2%,8 5titled "Drive Pin Form ng Method and |
Assenbl 33#‘8?- O R ARl P{GS@W}S&WSWémﬂgPéfqaplplﬁ%?cb@roaﬂ@eomncrlyn With the
ref er encgirphone assehBliy) dEFGS PRI MeBHROGABRY iRNEALPBOG: 35S UTBkY6 H1BS1,

an inner_ housing conpri si ngv[a nozzl e, configured to receive a sleeve
for pl adéieEnEaphers RrivigendMethed o Nunufapiredrod dtiementdorkst notM0886.01328,
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i nner housi ndy aaexkenpiary eobadiment art deepliona @sseinbdlystias gn entlet RtSsido odipgibing a
the outer ousiﬁg_E TEJe i nner houzj]gl% can conprise a recess for

recei vi MS7ASSRRRRIECLIRFoLE "] ST e JHOTIAGEER: 196 1 e s P ARbE BrlgRied apmpure
pol e pi eskor abenblIANERe Batibd BniiRfe GRAR dsfmbly RMAMRIRAR i huGRVE  as
15 Al.ternatively one of the nozzle base or cover conprises a cavity
houdPng HEm s HOBHIcas Aeal hebvesst e ignereheyisipg and the plengndtaRosture motor

exenpl anRysesHROdTRE @ﬁrpﬁcgﬁ Q?én?d?f &0 3hARIN 8. Jﬁgérq{ouﬁﬁ SO r%ae;ﬁ:@ rgcr:]eéveathe

conprise an armature, a pole piece containing an upper
| ower mégwebousing; obbithe sepzleovinttie dnisy hausing exterals ftheungt ter diterchontieg tThe

t he bobhi ri Dl d-the drive pi.n can be 20 operativel
connect e {g&g%égbc?gldg?ﬁ%n% Qrec?% %ﬁéﬁcﬁ%’f’nge&%%ﬂ’%aﬁ aéﬁ%%tg?rﬁerﬁ)?c rtion for
ear phoneecainbicypale miedes eShanmien tensihg Usdyn gormRiger 4 sbade dakbab@naeehver.
ar ur g, 1ot or .asse and an outer housjng conprising, a nozzle

co g?% g u?‘étﬁmtagvﬁl% o %Lénﬁzgee}v‘ée PIoTOVRT QEWRETH 2 ‘faﬁ’c%{‘%flsl%%Pe Balanepd apgature
| east anpfirtakmbdf. the inner housing is integrally formed together
with the outer housing. The inner housing may conprise 25 both a base

por tion for NBtnbG@eERiplat ehibbiitheAHhe balARes laAEatGRAnGBr AsKM1y EAY &mprise
portion formed together wth the outer housing. Alter natlvei'r t he
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I n anot her exénpl ary enbodi nent the earphone ass conpris

i nnéP hepmsitivglycwonnestaditng paddlal anced arnmature notor assenbly. The

bal anced armature notor assenbly 30 conprises a paddle, and the

paddl e i s acluspihcnkkempesl eatbodingintl en tehphémenasseditsly cbmgriseihaa inmgreiousing
housi ng sound.outlet. The ear hone,asserrblzxfe

al so cocrrop(h?é%é{@sgrs?a@rﬁ% ?alﬁtli%%lmgelt Hlﬁ?%az\?f 1%, 20 24 [outef Bpusing AARPH§HE,g 102
sound, emfizgardithteeiala sl@oess Ri@KABD 4 188EZ! Bt 1eal L0836oDdAB IMRr
housing is integrally formed together with the outer housing. The inner housing may comprise
25  Dboth a base portion formed together with the outer housing and an inner cover portion formed
together with the outer housing, Alternatively the inner housing may comprise a lid configured

to be secured to the portion of the inner housing formed together with the outer housing.

In another exemplary embodiment the earphone assembly comprises an inner housing

containing a balanced armature motor assembly. The balanced armature motor assembly

30  comprises a paddle, 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,



4 The nozzle receives a sleeve adapted for placenent into an ear
canal of OH)38681432ANE t he internal recess receives the spout of the

i nner housing to forman acoustical seal between the spout and the
nozzl e. The spout on the inner housing conprises a recessed portion,
whi ch receives an o-ring. The internal 4recess can conprise a
counterbore for receiving the spout and the o-ring. 5 Wen the spout
and t he Bhenazgleaewmivet ackedvd aitapted i@ jilatemendhtoraacasnkinoftsheen ag ihe internal
radi al forces act tgln tr{ﬁ 9_”‘121%}10 mai ntai n the acoustf' cal seal

bet ween FHES &56UES BRaPTH AT i wer Ageriiag formnan aqouthicabssal betwesndhs prout and
form a chahdRUOUThagRUEE BBkt REBLRERRHER AB&SRL PoltRn2wHRE FeciivE@in o-
canal . | | n_anot her exenpl ary embodi ment a net hod of form ng an
ear phonengs sEhfhin{erad Fprepsean qommaisng cannteibarer foe srpeivingothe ispont wnd ftheao-ring.
Spouts baggePRELHAR aﬁ@fﬂe%gﬁ% ab ?fét:edt i tﬁ% ’Ht&ﬂal 10k WGhe DOUR! Dial Rlces act
housi ng a bal anced arnmature notor asse y, placing an o-Ting ont o

t he spoutn G oufng opweintdmate geonticamnsealphehecengthatspduzand tie paet hawsingf The

th d 0L i nt ' [ case porftion,
the Sﬁ’?#téi@@e%‘é%"ﬂga?% AT S R %Sofﬁt?sg'ﬁ?%Tcﬁ{e%;ﬁﬁ%@eﬁ aE%egﬁtgaracszal-
recess, e g-ring forn an acoustjcal se ween u

t he nozzl e, 3%&“8@‘3? ieﬁamﬁ%yoﬁfr@?glm{era BT‘F&{?%t Hg%?)‘?m%r%? E%FBEODSO?%SFIBWY
to for meampeisdsg6intiQusi ifger cohia PRI wiPWSHAE bA%e SoRidPhdvili0a 508t tIHRGH an

housi.ng., Thﬁlprreth d fiirther cong)rises formng the spout- with a
r ecédsedWFEHOPERE LT gysiRgianbplenced gupatpg mefor pBemblye laeimepar e-ipg onto the

acoust i Gabudtof 9RA4PoRTb &R PBARLEpIGNE e lé&%"éozr{?%s ?fo ﬂrﬂg rsf)(i)lﬁ ndfnd Q—?ing 'ﬁgﬁ an

housi ng, and placing a Sleeve onto the nozzl pt acenent I nt

ear canafcesfing piuRary CIGBRItER, ESORIAPT LN pOfioTdEMDRYINYE N@Szzle exterfig from
present .  4S d L) . f_e | e _and not .lim.ted.
P the. AMRESERME € stk b2 bl BBl sl borRp a8 TR BB e B it v
prior amt duter aneeEdnéy Hat privarg rchseepordeis ey, an outer housing. PTKS ouk housing

depi.cts an_.exploded vi ew of the priar art bal anged, arpature driver
as SARbl JOURTE B iereioiAng £ ke meligl Serihet comprish femisg ths SRt a sedessed
art ear phaiog ané pladiap Ve Fifig indhél RREGESp IR EBOREGHy bAoA paddI0 ¥ HBGHSht
armature notor assenbly; FIG 4 depicts a front view ofg a bal anced

ar mat ur a%‘?cPPHPHQE hertpney housing, and placipg gsleevepats the gozzle fopplacqyeans intccar sas
vi ew of @3] §fbgds ment of an ear phone assenbly; 30FIG 6 depicts an
expl oded view of the enbodi nent shown in FIG 5; 010886.01432/ WD 5
FIG 7 depicts a rear perspective view of the enbodi ment shown in
FIG 5; :

20 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 ammature driver assembly of
25 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;

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



FIG 8 depicts another rear perspective view of the enbodi ment shown
in FIG 91088610&438Wdepi ct s an expl oded front perspective view of the
enbodi nent shown in FIG 5; FIG WA depicts an expl oded vi ew of

anot her enbodi nent of an earphone assenbly; 5FIG 10B depicts anot her
expl oded vi ew of the enbodi nrent shown i5n FIG 10A with additi onal
conmponents; FI G 10C depicts an assenbled view of the enbodi nent

shown in FI G FIDB;depicts a redrip€ispdctivel ejpivadf sheeribodiienP SHowRER IFi¥ &5; Vi ew of
anot her embodi nent of an ear phone assenbly; 10FI G 12 depicts anot her

front perspecFIG:/8 depietwanbthértiear@eRPebive HowITENY enitddlthdat shbbin 1H'F&S. 513
depi cts an expl oded view of the enbodi ment shown in FIG 12; FIG 14

depi cts an exmbod@épwtsQWe:qﬂodeH%oﬁﬂP@ﬂieMwéﬂQMe'eﬁhbgdlﬁent]s%o 1 in FIG. 5;
FIG 15 depicts another perspective view of the embodi nment sﬁovvn In

FIG 11 withomG. the demétetn assemviey &Qﬁbﬁer eh%dﬂﬁeﬁit Sf‘eﬁl é?ﬂ%gggssembllyis

exenpl ary enbodi nrent of an earphone assenb

an expl oded WIGW108 defigts@HMEREY SiplodeaRasy Bﬁ% eg'fboalﬂ-f'en? O%QH%@S%A"%%

shown in FIG 16A; FIG 17 depicts an expl oded view o anot her

enbodi rref’rﬁi“lﬁ’ﬂalé’ﬁméaﬁl%ne assenbly; FIG 18A depicts a
cross-sectional view of the enbodi nent showmn in FIG 17; 20FI G 18B
depi cts a nadhff |¥adepigsantssaniiedt viewof gl cribGdinkBAshorh@ FI® 10Bpi cts a
perspective front view of a portion of the enbodi nent shown in FIG
17; FIG 20 dH6wd]1adepivts peleritvperdpedivie wiewteoly hmthearf enbbuveiment téfoam shphehe
in FIG 19 beIG 21 shows a perspective view of a portion of the
assenbly s owri in FIG 17;

10 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;
15 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;
20 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;

25 FIG. 22 shows a rear bottom perspective view of a portion of the embodiment shown in
FIG.17;



25FI G 22 shows a rear bottom perspective view of a portion of the
embodi meftOSSABMBAYWORI G 17; 010886.01432/WD 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 enbodi nent shown in
FIG 5FIG 25 shows a top perspective ¥ ew of a portion of the

enbodi nent shown in FIG 17 FIG 26 depicts an expl oded vi ew of

anot her enbodilied? shdwsamsidapplpsetvasieendf]ayportion of tht Eabodt@nastdwA 1B FIG.
depi ct efc?ol oded vi ews of another enbodi mrent of an earphone assenbly;
FI G 28 depicts an expl oded vi ew of anot her enbodi ment of an ear phone

assenbly; 10F 9 depicts an expl oded .vi ew, of ot her _enbodi nent _of
an ear phone is[geﬁélsv.w% g EWSQF@B{')‘?:Y@W&‘T 3559[5‘]‘%%%%9 cRRrgmeathowa in FIG.
enbodi meyk; of an earphone assenbly. FIG 31A depicts an assenbl ed
view of the enbodi ment depicted in FIG 30. FIG 31B depicts a

magnisf i ed vi eagods @oﬁ%tédgpqgr ecdRe QDR RA oﬁhembédﬁn%t%o@&ﬁmg. 17
15DETAI LED DESCRI PTI ON HE |'NVENTI ON shown in FIGS. 3 and 4,
s a bal anceie Mdids bBlodas SH Yotk BRI Gl ntaGARN Sl an

armature 156, upper "and | ower magnets 158A, 158B, a po pl ece
bobbin 162, i ' ' :
magnet s 158A,€I:I§§'8t87%g§d bZZBg&e%)EC?eegb {agé{ﬁlewgor}# eﬁﬁﬁ‘éﬁém%‘g%g‘&tlﬁ%“ -(%l%hone
mor e welagsembpditie bet ween the magnets 158A, 158B and pol e 20 pi ece 160
while the magnets 158A, 158B are held into place by one or nore glue
dots 182. Thg‘lff.?l Wxdepistsrap explpdedvigw foff endtldr empodimteeitbfan canphonezasentbly; hat
nmounts to the bobbin 162 and the free ends of the wire formng the
coi 110164 ar e Fied%rdegictsmntenplofi¢dwewof anbtlich Bmbodiment of an earphone assembly.

FIG. 30 depicts an exploded view of another embediment 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.

15 DETAILED DESCRIPTION OF THE INVENTION

Shown in FIGS. 3 and 4, is a balanced armature motor assembly, which generally

consists of an armature 1356, 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

20  piece 160 while the magnets 1584, 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
25  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
1684, 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



The armature 156 is generally E-shaped froma top view. In other
enbodi nedit0836.ALEMNED, the armature 156 may have a U shape or any

ot her known, suitable shape. The 25 armature has a fl exible netal

reed 166 which extends through the bobbin 162 and the coil 164

bet ween the upper and | ower magnets 158A, 158B. The armature 156 al so
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| egs 168X4&a%ba amed plestajnlesssing] wie ohanypsihes kpowwe enitable marial.r eed 166
can be connected to any paddl e di scussed herein, such as a paddle
252, shown i Aheelectisal ipput signtlds thuteddo Pierfles Paard T vidra signabéablelcphpcised of
be for ] i [ sui t abl .
mater] an o SpRaRl BRh ShEiortt (Gl Ya 28hed A b1B Bipssivg pac
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order to.inprove the.acoustipc efficiency of the notor, the drive pin
174 is {ffi}aﬁ%iléla?o 1ts minimal surrace area an& ack >(l)fan acoustic seal between its front and rear

surfaces. In order to improve the acoustic efficiency of the motor, the drive pin 174 is utilized

25 to couple the mechanical motion of the free end of the reed to an acoustically sealed,
lightweight paddle 152 of significantly larger surface area, The resulting acoustic volume
velocity is then transmitted through the earphone nozzle 212 and ultimately into the user’s ear
canal, thus completing the transduction of the electrical input signal into the acoustical energy

detected by the user.

30 FIGS. 5-9 depict an exemplary embodiment of a balanced armature driver motor built
into, or formed integral with the nozzle assembly 200. As shown in FIG. 5 the balanced

armature motor assembly 150 is built into the nozzle base 201. The nozzle base 201 is formed
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The nozzle cover 301 and the base 310 form an enclosure or an inner housing for a
balanced armature driver motor assembly 150 having the components discussed above. The
nozzle cover 301 and the base 310 can be formed of a molded material. As shown in FIGS.
10B and 10C, an outer cover 302A and a primary case portion 302B are assembled using any

30  known fastening method to form an outer housing 302 enclosing the inner housing formed by
the nozzle cover 301 and the base 310 to form an earphone assembly. A plastic sheath

component 313 for a signal cable (not shown) can be mounted between the outer cover 302A



nozzl e cover 301 and the base 310 can be forned of a nol ded naterial.
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FIGS. 16A and 16B depict a slight variation of the embodiment shown in FIGS. 11-15.

The earphone 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

25  and outputting sound to a user. The nozzle base 501 and a cover 510 form an enclosure or an
inner housing for 2 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 aligmment and lassembly purposes. The outer cover 502A and a primary case portion

30  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



The assenbly 500 includes a nozzle base 501 with integral nozzle 512
for receP386.0443Y¥&/e 25 and outputting sound to a user. The nozzle
base 501 and a cover 510 form an encl osure or an inner housing for a
not or assenbly and can be secured using any known fasteni ng nmet hod.

The nozzl e base 501 and the cover 510 btan also be formed of a nol ded
material. The nozzle base 501 additionally includes a recess 503 for
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assenbl y, purposes. Th uter cover 502A and a prinmary case portion 3
50M mat el“[%(‘imffg;?ﬁ‘%mgg? r housing 502 encl osing the inner housing
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r educi ngs hegt U eaki ng and reduci ng the nunber of conponents for
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using any known fastening method. The inner housing 604 encloses the motor assembly 150.

The spout base portion 604B includes a spout 620 having a recessed portion 622 for

receiving an o-ring 624. As shown best in FIG. 21, the spout base portion 604B also includes

20  an internal recess 626 for locating and receiving a paddle 652, Additionally, the spout base

portion 604B also has a notch portion 614 for locating and mounting the pole piece 160 of the

motor assembly 150 to the spout base porfion 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

25  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

30  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



The spout base portion 604B includes a spout 620 having a recessed
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Although this method is effective in providing an acoustical seal in the earphone and could be
30 used in conjunction with the methods and approaches disclosed herein, in these designs
maintaining an the acoustic seal without leaking between the mating earphone shells may be

more difficult because they require a more complex means to create the seal (i.e. force applied
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rear acoustic cavities within the transducer. Having a
| ocat i né’a$eemrﬁ¢lb§l mpaHaetwang. eBorzexampls, dyingkmamifaghbringe theawzalnd:tasesmamfbe

sub- ass 850l ase
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arnms. Zimax tieir'spatekp@diitbnplianatl theBeddsof Aliticahentld Fowhkshah@mbave the
parts fall into their seated position without the need for additional

hol d down nealaiicsdls, mating sub-assemblies can be added to the spout base portion without

taking the base portion out of a holding fixture during transducer assembly in a manufacturing
20 environment, resulting in less handling and reorientation of the work parts during

manufacturing,.

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”

25  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

30 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



Additionally, mating sub-assenblies can be added to the spout base
portion WQ8ﬁ69ﬂ43t2éW%r19 the base portion out of a holding fixture
during transducer assenbly in a manufacturing 20 environnent,
resulting in | ess handling and reorientation of the work parts during
manuf act uri ng. The design also sldmplifies the mating interface
bet ween the spout base portion to the primary case portion by using
an o-ri ngpydoneearfasténing mathodgnd fteentaceva difl Asdnclogesahe mneekesihgdrmed by

groove ihn_a spout an unt re _sha ol l ector. Additionally,

t he spout;Be e %(’[VGI'%Oéﬁ%aéﬁ%z@tdﬁﬁﬁb&éﬁgﬁmﬁg&% e transducer assenbly to
be used in b a,left one and a right earphone, FIG 26 depicts
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FI GS,, 27A,a 7B depi ct an ternative enbodi ment ear phone assenbly
80(()3§0Thé“g’sg‘l§n?ﬂt§f SA006F POTORAA2A4y aRch o BRI GASF OBIS0 KRB HSIP: 2y down
17- 25, hosews methttbloSasn e aBaMILAORID. @ spout base portion 604B, a base
portion 804B 1s fornmed integral with the primary case portion 802B

havi ng a nozzt@ Rlépicknt MRHIBYEembiEhERL, Boﬁ@ééisé?ﬂglg@oé.“ﬁ*ﬁé asSQNAY 900

portion 6Q4A separate froman outer cover 602A, an inhner cover

por t i on 8O § thepsseEbly $08 ghewn i KISah7-804 oweyory instead oRhavidg d spput base

assenbl y . Rgoamt BG, | ' ' ve

port | on B R es BRI Rl A opfiL holie OG0 8 R smanh 8

sealled holgORér a plimary che purtion 9028. dlimerthenvele J1a1id panof8RZFasa pottivh 6048
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to the base portion 904B and an inner cover portion 904A is secured fo the base portion 9048

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
20 can be secured to the primary case portion 902R.

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

25 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.

30 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



FIG 28 depicts an alternative enbodi nent ear phone assenbly 900. The
assenbl yOl8886.06432/W0l ar to the assenbly 600 shown in FIGS. 17-25,
however, instead of having a spout base portion 604B, a base portion
904B is fanned with an integral nozzle 912 that extends through a 15
hole 903 in a prinmary case portion 902B Thus, the nozzle 912 is part
of the base portion 9048 rather than the primary case portion 902B.
The bal aspoetd] 20N 4iliee adshoved MBI I3 1B thel sriagdu2eit dandwidkedigg®weddodn dudér

904B and an jnner cover, portion 904A is secured tQ the base_ portion
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be securggksi P148hernRrakdBRibYy CoRsRi ' Ot i 07
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met hod, and the outer cover 1002A encl osées 't he inner housing forne
by the hansrg ¢uctpspiohe moter BHGAAlYAHE. (The sprus &13bon spont baSORMBLioB DFMBSs then
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however forchenshoutnel b@Gigpashrbit anadoustz: war Bcleaaatibgoetd g e housing

receiving the po-ring 1124 to c te a radial f.or t he .
010886, TARIFNS AL SRTE ppity | KA apost ot omion 1 TRHR 2 e qujgg bousing
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spout 1120 and a top portion of the primary case portion |102B near
recess IeIHanedi PRYHRRkDh| y conprises an outer cover 1102A and a
primary case portion_ | 102B having a nozzle 1112 configured to
receive a sl 8&Rests afhdenpysphipy hays %Eﬁbﬁ%%?ﬁdlm@snaﬁé iHyiratives gbediments
cover 1HZAraNEmbRLOSllel QURINRED oBRb AR WA | A3kiB \Qﬂhimmgpetéﬁdfsﬁﬁ@"
an outer housing for the earphone assenbly 1100. The 1 nner housing IS
f ormed of thadiscleprskinveniion wild pedup fr pergupcberdinarysgiilin thestt frpwra licview LI G4 S8
andahs .t hi e ks 0, LNS:qa | .apc
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i n ref eilbugaed o thbdlwtradre figubasdhayed serfoened in othrrrthagtha settsd bider, tabé that
i nner cover portion.,1104A and the 1Q.spout, base portion. 1104B are
son e PUTREP 8 HHH RRohs o et bR ARt SRR DHES fidlesee
housi ng encl oses the notor assenbly 150. The spout 1120 on spout base
portion 1104B is then placed into contact with the o-ring 1124 which
is sandwi ched into recess 1128 to create an axial force on the inner
housi ng such that an acoustic seal is formed between the inner
housi ng conponents (inner cover portion 1104A, spout base portion
1104B) and the outer housing 1l5conponents (outer cover 1102A, primary
case portion 1102B) and the inner housing is naintained in position.
Aspects of the invention have been described in terns of illustrative
enbodi nents thereof Nunmerous other enbodi nents, nodifications and
variations within the scope and spirit of the disclosed invention

wi |l occur to persons of ordinary skill in the art froma review of
this



20 entire disclosure. For exanple, one of ordinary skill in the art
wi ||l appreciate that the steps illustrated in the illustrative
figures may be perfornmed in other than the recited order, and that
one or nore steps illustrated may be ggtional in accordance wth
aspects of the disclosure. 15 What is clained is: 1. An earphone
assenbly conpri sing: an inner housing containing a bal anced

ar mat urhdied dainrdsenbl y, the inner housing conprising an inner cover
portion and a base portion, the base portion conprising a spout with

a soundjoutlet; an outer hoygiLAIhGRMREHIN gzzl e for transmtting
sound, the outer housing conpriging aéh?%¥efﬁgp recess proximte the

nozzl e wherein the..| rneceives the spout to.form.an
acoustical seal E@I%ggﬁﬁgﬁgcé%%ﬁﬁgﬁﬁg&} %F%g?zn%m'%ra¥ﬁ@bé%ﬁﬁﬁgﬁ5
assenbly acgordin to claim1l wherein the sgout further conprises an
o-ring. 3. 'FHEEAPPNSHE BINEREYT BRLSP 87hY P256 PRIUePmbs bojsaeBIm ¢ he
spout conprises. a recessed portion and wherein the recessed portion
recei ves t heCTBRISingy spost with a saydwgale assenbly according to claim 3
wherein the internal recess conprises a counterbore for receiving the
spout and the o-#i agfer heusinpheomaispigoneozates forristaysmittongr shiund, the ooteahnusing
wherei n when the spout and the o-ring are placed into the internal
recess in the nozmimisirgdamaintérozlcesssaproximate the @ozdld gvhereinrdienineediel tré@ss
acoustical seal between the spout and the outer housing. 6. The

ear phone assenbl ycdeaatidipodt fodfosh ah Bchsiidabéial Betl b thabne 8l @E ABIAY, €
not or assenbly conprises a paddl e, and wherein the paddle is

acoustpcal |y seal edThOshPBohd8sdeMBE) 2N Do 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 intemal 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



7. The earphone assenbly according to claim®6 wherein the bal anced
armature notor assenbly further conprises an armature having a

flexi ble reed, a pole piece containing an upper magnet and a | ower
magnet, an armature, a bobbin surroundgd by a coil, a flex board 16
mounted to the bobbin, and a drive pin and wherein the drive pinis
operatively connected between the reed and the paddle. 8. An

ear phoneomssierbthy Wwbbijn iagd Rgdiewe piAnald WhersinNGe GRIVE PiNiiH GperaPR ARk cted
armat ure notor assenbly, the inner housing conprising a spout with a

sound Qﬁﬁh@hmﬁa@apﬂkﬁhepgwging conprising a nozzle for transmtting
sound, the outer housing conprising an internal recess proximte the

nozzl e gnherein the internal Aﬁ%ﬁ?ﬁoﬂe&%ﬁﬁig@@ 'Ei} 1%2%51 erfl—lgﬁﬁ%gﬁgontaining

acoustical seal between the spout an erern

spout h e form ntj nuous, acousti cally-seal ed_sound
passaggrt{qéaglggdu%gfaﬁgggléjgorcaé%gfo? >t Eflrl‘ilﬁléh%ﬁ%ﬁ(?ﬂl@”ﬁfgé By VEIL B ST putlgt
claim1l mhfrgén.the nozzl e reg§i¥es a sl eeve %Sa ted fqr placenent
into af® & COHUPS 67 RIS F n0ZA}) lor ATaRsmHERE STUnFolhgi PHFT AFUEAE GerREsing an
assenbly conpri sing:, joining an inner cover portion with a

spout BEEBalyGEESE BroMmaterilie aozho uheren theriptema! rasawsricprivasi the spaut to form an
housi ng a bal anced armature notor assenbly; placing an o-ring onto

t he spéeausigal sepd bspsgn thraspeupand themozzle and wheedi thy sabull eesthe aoyede formna
of the spout and the o-ring into an recess in a primry case portion,
t he pr coremyocaseugioall y-omledamurd jsHssuge o nogkls @arccehaendi ng from t he
recess, the o-ring formng an acoustical seal between the spout and

the nogzle; SHR! ¢afighoad afidhidly ERURInOM Slafnh§ WHedR e EHSR receives a
portion to form an outer housing, the outer housing containing the

i nner  8eMgiaa8pted for placement into an EalR@Gsgccording to claim 10
finther conmprising formng the spout wwth a recessed portion and

oo qadne o1 L n9a Behfof BAAARSH AARLLOR il cdfprdfif B hod

> PISIIG . .
according to claim1 urther c I ng acous a ﬁy %eallng a

paddl e to the spout hase portion of the inq r hou%ing. ) .
Joming'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;

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.



13. The method according to claim 10 further conprising placing a

sl eeve onto the nozzle for placenent into an ear canal of a user. 14.
An ear phone assenbly conpri si ng: an i nner housing conprising a
nozzl e, configured to receive a sleevesfor placenent into a user's
ear, and a bal anced armature notor assenbly, wherein the bal anced
armature notor assenbly is nounted in the inner housing so as to form
an acougtical seal bkt wedndtdeordingas chimsionfirtaaccdniieishgl @oekidally sealing a
armat ure notor assenbly; and an outer housing configured to

recei Veaddie td B epoud BakRipddionMTeliinteriogsin@zz! e of the inner housing
extends through the outer housing. 15. The earphone assenbly

accordijng to claim g )’M@ﬁ{ol ia@%&rﬁﬁgitggﬁﬁmq@uﬁhﬂ& &%in@%ﬁaﬁn%%@h@ onto

base and a cover, the nozzle base and cover Inter eCt’i ng

anot her, . lygg%g%lrblg&&egp- gol £ %Eﬁ{épgfg ram t he nozzl e base. 16. The

ear phone assenbl'y according To tralm ‘wherein one of the nozzle
base or gover conprjses ,a cavity. housing the bal anced arnmature notor
assembl ¥ 17. The “Shr4MonG 258U BRHIVPAEESr di ng to cl ai m 14 wher ei n

t he bal anced armature notor, assenbly conprises an armature, a pole

pi ece cont afhiMiE’ BEVSIRGFEPPHEGR AMOEHE canfiged torrgeaie a slgevsdpiplacement into a
surrounded by a coil, a flex board nounted to the bobbin, and a drive
pi n, whgres eart Bed d@r balengsil raningtugp erater essemblyorheeain gbie thelancqslaautagure 1h8tor
The earphone assenbly according to claim 14 wherein the inner housing
conpr i sssmhblyrieceamtddoin the deierihogsiag pade lte fornll 8n 2@usildud sedArtphesea the inner
assenbly according to claim 14 wherein the inner housing conprises at
| east hoeineeind Mheieildnced aeiure agedr\dsfghby;pad e pi ece. 20. An ear phone
assenbly conpri sing: an inner housing conprising a bal anced

ar mat ur e NMoiPsuraSIRRERE YoXieh& 1 tO8yIBE ARELANAINTRHMERiNRE 9§zﬁ§§$H@ bher

is mounted in the inner housing so as to forman acoustical sea

bet wee i i bal anced armature notor assenbly;
bet Rodsii JxfRg¢ thb@%ﬁ tﬁkgolﬁé}%ohgiﬁ% y

an outer Housing conprising a nozzle configured to receive

a slee for placemgnt it o a user' s ear: erein. at | east, a.portion
of t heYéle'nner housi Ehei galPIElﬁnéagarSa Iﬁli/lyfag(r;?rrgidlg}t,\@g%?lﬁierlgv\\’/\’}feﬁel? ke HE]tele ousing
housinﬁj 2

ner TR BB PEBSTY SHRLE BBITraR POk HEGoL TaieHeRIGHOR ¢ B BAET
housi ng, and an i nner cqver portion formed together with the outer
housi nﬁl_lerem 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.
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.



22. The earphone assenbly according to claim19 wherein the inner
housi ng conprises a |lid configured to be secured to the portion of
the i nner housing forned together with the outer housing.

18

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 nozzie configured to receive a sleeve for placement into a
user’s ear; whérein 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.



