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CELLULAR PHONE FIELD OF THE INVENTION 5 The present invention rel ates @
t 1}

an ear phopg ¢hQ59¥se W th portabl e comunication devices, pafii@baesl y W
cel lul ar phones. BACKGROUND OF THE I NVENTION 10 Cel | ul ar phones are kn

to emt electromagneti AN ENRPHONEIFOR A CELLULARPHONEt O be potentially
harnful to biological tissues) particularly to the brain. In order to

reduce this risk, various approaches have been suggested. One approach uses
radi ati on defl ection shields {for exanple AegisGuard TM attached to a
phone positioned near the eaFIBEuD ORTIHBONVENTIONT. Another 15 approach
tracks the cellular phone's output power, emtting a warning signal when

t he maxi num perm ssible power |imt is reached. Yet another proposed

apprgach uses an_ehgachrQBREMRIEiBh! bélé’t@@rtae?nsé%{rﬁﬁbﬁé‘1fo§lﬂfs@ fiith {fHable

utilized by the Tecno AO Gscillator. The solutioh emts low intensity,

osci | | atdomynanipatiordedees, pashicudany wite lcgllilenphamage of frequenci es (bet ween
7.5-13.5 Hertz) and its conpensating 20 el ectronagnetic field counters the
potentially harnful waves emtted by cellul ar phones. Another approach is

t hat used by Rayaway chi [BACKGROUND OF THE IRYVENTION'e and conposed of a
quartz crystal matrix which alters the carrier frequency of the radiation

produced by the phone. Yet another proposed solution requires the

ttagh t of | i.al i .
mmt 201, 25 whi CroETEEER g MioPr i e B dnAindR BR SAERGh et i,
phones. tReudrt s bt potemtially itarmfoirtodisiogicanisesés, pRRiodEy tb $he!biair) [1§ ordEr o

el ectri cal earh%{k}ones to increase the di stance between the cellular phone
and t he reduganthigisk, ¥anqusranaraashas haverkeesispggestedsent , The phone itsel f can

be hand held or a‘dr%%ﬁj%%& LSS }é%‘?ét'{o‘f’fid @gﬁ&%ﬁiepggi’&‘é%gmd& @%QFP&%&T

shown that a regular one nay act as an an na an
concent 'Y} eattabhee|teca rphoagnpositionsttinaar dhe i eart ived headoof dife tuser.eAnothiet h
possibl e insi Lt(r)%i%conse uences to brain and other tissyes. In order to

render SRPEF the califdRhRne’s glirkt RAWEL eryting R WRHNRY §ignat waep dhe
resul ti ; bbeiaiRi A ; t. ' | O,
ppear s TR bSRiEse| ek i SISERI. Yek B ReE pRIRARS Aforstl ficsodh

f ol | owi rieateamagnatichllbechasget henelion,wsuth taee thet | Wilized bpathendscnos Aéxcept
where ngte t herwi se...Earphone -.a device .that transmts or conyerts and
{r ansn (LAY E-F oIl G enpY ClrwasaLatiaPlaErves fLat SREREY | od
i nto t heowarrangar Bf ef8queridiés PaIdiweén a 7051 BaED| BeR2) A CAki @BnfiRWsEEng |
including a 10 cel|lular phone, that is held next to the ear. Ear nounting
por 20 on eleatinagnaticofieldheoyitesse tine | patentialyn harmaful i wavess emitied i by sellviar ear
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to receiand csmposerof @Gateanze seagaismalihe shidhnalterdethebedrrier reqoénty of tigsl to
15 the fol] Qé\fangrgtﬁéggfi of devices: cellular phones, nobile phones, beepers,
s

por t abl &3¢iaY rRY. HBE dPherg-o et ANAREYY PrpPasqd SRIHIONT reqerssT Hrsy

attachment of special materials to a phone, such as Zeropa® ceramic materials,
25  which absorb the electromagnetic radiation emitted by the phones.

Perhaps the most common and simplest approach is using common
electrical earphones to increase the distance between the cellular phone and the brain
when a transmission is received or sent. The phone itself can be hand held or attached
to the user with a belt. However, it has been shown that a regular earphone may act as

30  an antenna and actually concentrate the electromagnetic radiation in the region of the
ear with possible insidious consequences to brain and other tissues. In order to render
safe the use of earphones, elimination of the harmful effects resulting from their ability
to concentrate electromagnetic radiation appears necessary.
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20 The present invention provides an apparatus for safely conveying

transm ssions received and sent by portable comuni cation devices (PCDs),
particul gfd¥eAbi ul ar phones. The present inventors have peEgitozgeh2é hat an
apparatus which elimnates the use of electromagnetic (EM radiation
generated by elenments in 25 PCDs by transmtting acoustic waves over

di stances directly to the ear of ISE%L!}H mg&kes PCDs, particularly cellular
phones, safer. It is an object of % nt invention to provide a device
for safely conveying cellular phone transm ssions fromthe phone to the
user, elimnating the harnful effects of EMradiation to delicate

bi ol ogi cal ti ssuelThepfllowingltamhswilrze used benein witBthd following rheanihgs, obj ect of
t he .present inventi 0 0 provide a safe earphone for use with cellular
phones, SXgRPt W ?@t’é‘?tﬁgﬁg’ﬁrﬁ@eadvant ages of distancing the cellular phone
fromthe user. It is yet another object of the present invention to provide
a cheap, 2 WO 02/1392 PCT/ | LOL/ QU726 conpact sol ution for reducing the

el ectromagnet i ¢ riatphonen apiecs that fransaitsupaeomprastscandraoamite sajectiCalser .

Fepl ac T L sBRbf YayRh ahiie WetE Ple B ke Bbg i8S dRAR S P et Ces 5
Finally, it is aredibRicechhephrtef atgirtabie semmunivgtin dsvide) ifdladinge a smal |

conpact device for coupling electrical signals with acoustic waves. There

i s khusceptariphene thahiscleld iwxktodherearhe present invention an ear phone for
use with a porta Im;.@iﬁmi' n I J ; e ei ving
el ectrical si gnalbé%nrgggy rre%rgoﬁ'ﬂ?égﬁﬁgﬁié&'c%gegﬁaggﬁgn%ﬁﬁs |e%/elr([:eg)cal so 10
cont ai ninatoathepssrkoanafl or afaahedprogimadlydo dise exiennslespofigaaises. t he el ectri cal
signal energy audibl e, acoustic energy correspanding to the vaqice, signals.
The devi ce al so i PRIARK SOMMUARALEN dsvicer Ay dndce saTieg, WaE @l teed Rk

si gnal ﬁiﬂBﬂﬂduaI RfrecRfRIy %Sm'n‘ﬂﬁhékﬂé%éss‘éﬁgé?ﬁﬁéére iRALGS, Bt BF ASERMdD
connection to the portable comrunication¥device so as to recelve energy
corlSes pbadolloyving types of deviees:i aptialas phdBed, imabilegphanek pioksapeas, potabés | ¢ ener gy
deliverg ortign cag%Lgur d for fastening to the ear of a user and for
del i verRag§’s 8nd hand1elg@dd%e user acoustic energy corresponding to the

voi ce signals. Finally, the earphone includes an acoustic tube for
receiving energy output fromthe collector portion and for providing to the
delivery portion acoustic energy for delivery to the ear of the user. 20 In
anot her enbodi nent acc i i L the col |l ector
portion includes an acggg“ﬂgRgg?$gfngﬁiﬁﬁaﬁgggsegyﬂﬁgstening to the
spemker of the portable comruni cati ons device. The acoustic collector

operates by collecting audi ble acoustic energy fromthe speaker and,
focusing it al onglehePraselitsventiemenrovidegeanvapparatis; fer safelhfcenveyds vi a
the ac jC g nY i Qn. . r’rtb%q,' n he
pr esenﬂ%\@ﬁ%pﬁ%, y%‘%e e?oﬁnéc%%ﬁ p&tpéﬁaélﬁcﬁa esﬁﬂ%tgﬁdi 0 E{gggt('érepé ged
for coymricdanly tchilalae phodés) Flee pedsart inventper habd eealizeduthat ani apsardiesi ce.
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transforner, ‘transfor the electrical signal energy into audible acoustic
ener gy, makes PE&iss particulagdy celiulahghenesusafes. t ube for delivery to the ear of a

user via the acou]§tlé %neo%gty ofj ﬁ'!é \f)?ééé (?rrm\;én?igh to provide a device for safely

conveying cellular phone transmissions from the phone to the user, eliminating the
harmful effects of EM radiation to delicate biological tissue, particularly brain tissue.

30 It is a further object of the present invention to provide a safe earphone
for use with cellular phones, while retaining the advantages of distancing the cellular
phone from the user.

It is yet another object of the present invention to provide a cheap,
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In yet anot her enbodi ment of the invention, the audio plug, the signal 3
WO U2/13.192 PCT/ILUL/ 0072C conductor, and the acoustic energy transforner

are for ne&oaﬁ“?w?ni tary plug elenment, configured for coupbrpgLitobiret he
audi o socket o he portabl e conmuni cati ons device. Additionally, in

accor damompatct sotutionnfordredeingothd leteqironsagrietic nreelidtionn praducbe Isyesellalar of
the device is an external speaker and the collector portion of the earphone
i s att adhepes whighaeagh & ysfr speaker. The col | ector portion of the ear phone
can be attached tq i r A0, : i 0g
means of attachnen '%Ef&n&%adﬁcéﬁgﬁ%ﬁ{evﬁw °§q§é’3§‘€?‘?§% e?erﬁebﬁlﬁ? @r‘#@%@si ve
mat er i alreplacel canvertional hdritisHreeacarapeekeatandeotbebsubhdenrticesl t he present

i ti , th k f. the devi [ i nt | 1d th
col | Sctor porti onFtang is apisteotiecteh Bgnomset! fvehlon & Auide sarbRl The
col | ect Qonffict Hé)ﬂcé’?or%b@lpff%@l’é@ﬁi@a@éhé?@ﬂhtﬁ%b% Wwavddre internal speaker

by one or nore of the fo ng neans of attachnment: a nechanical el enent,
a magnetic el enentThed isthussprovidedtioracgordanee \itly 4o presend invention @n her
enbodi nent_of the present invention the acoustic delivery portion is

cont 1 guEBPIEGE RhBrTEN 8 RN coRipLREAGHT HEvie efing FhapBa A aient < 0
the ext eedaling @le&ficANsigearenef§ftorresiidnding tdvaies gl ETHE dévide RI er red
enbodi ment, the acoustiC tube T's a bifurcated acoustic tube having two

acoudt i costpingyy aeeakesr fpr puevidingstor rusay ipr wspansg tadbastleetrigalveignab bot h

car phonSner BpAETR, AGRERY Rokbrg) Epfesdtiiy | SR Fiptie: BFe fBER o7 '
portion ado iritudy Phoaeadiol Sooket faneicbedsituriingiaettiicall sighal pheggniThe

i nvention, the earphone described above further includes a m crophone, the
mi cr oph&REHAEIRGlHRES GotRiactorBOdiPg ndrangad 9 corrgctiopotey e PREAPIEem t o

el ectri i ; | i i ; r\r,rab@i- L1on

devi ce. %@h‘eﬁ%@ggﬂé@"aﬁgg"g? 0t S:troe g%@?i%?gf&séﬁ%ﬁ%?npgﬁn&ttﬁg m cr% h%lﬁ'e to the
devilSe ilalso inchliced an @ebustigersdrgy delivery portiordcanfigaved forgastgningutd ther, in a

BCoust | E%ner @y Y5eAnand: 17, JBNETBEs e | BRekal rbladbusieapbLot0 nREM at ed
Erbod moar CopHRas Sothe bt S Finglhy e R titBs R BRI, gy
t r ansf ortuies farreceivimgs eneegyl gutputsiortteel callettorpantian etdi for pravidingitp thehe

I nsul at id%rl]lvgr?/%%srticim agcingﬁf)cseergeré\{/ %ohrid?aliwr?/ tg the ear of the user.

20 In another embodiment according to the present invention, the collector
portion includes an acoustic collector-arranged for fastening to the speaker of the
portable communications device. The acoustic collector operates by collecting
audible acoustic energy from the speaker and focusing it along the acoustic tube
for delivery to the ear of a user via the acoustic energy delivery portion.

25 In a further embodiment of the present invention, the collector portion
includes an audio plug arranged for coupling with the audio socket of the portable
communications device. The earphone also includes an acoustic energy
transformer as well as an electrical signal conductor for conducting electrical
signal energy from the audio plug to the acoustic energy transformer. The

30 acoustic energy transformer, transforms the electrical signal energy into audible
acoustic energy, and focuses it along the acoustic tube for delivery to the ear of a
user via the acoustic energy delivery portion.

In yet another embodiment of the invention, the audio plug, the signal



WO 02/ 1392 PCT/1L01/0072G casing and consists of at |east one insulating

| ayer, the insulating |ayer chosen from acoustic barrier elenents and
acousti calbymnserl ating paste. In yet another preferred eptpodiomesrts of the
present invention, the mcrophone and the acoustic energy transformer are
i n sepatenAICtersiangs thes apaustiteeneigy tapsfefroer ege datroed rasna Winitaryieplpg esent

I nventign, the collector.portiaon is posjtioned inside the, portabl
comuni %‘3{‘19&#’ Oceqﬂflggr%aﬁdfqrnce ni‘?f'g'f [ g}‘? vitd Oaﬁo?'f?ﬁeloﬁaﬂpes&%{%etﬁei nsi de
t he devismmuiishiionsiilvice, there is provided in accordance with the present

i nvention a coupler for an earphone used with a portabl e comunication
devi ce. The coupl Addilionayninaacesrdangecwithp Rorembediment atthespreserinisyeytion,

" transfo i I Ay I.NS ' d

hcoust | B bodai (Rt PR ik A SRl Sedkes o TR Sofigibl HRrRites e,
conver t saifpheneliscittaiched t6 Uhd ektephalt siscakey. Tige coll@stor pbitonveMhe enphens ed by
a collector portion of the earphone) the earphone providing sound waves to

the earCd} benattaghed tortherexteral speakak by angneemare 1o the falluipatmeane st i on,
the acoygldfmbisy! AbLRLhiLA) él&ﬁeﬁﬁ‘é%%@néﬁ& le}é‘i’ﬁé?toﬂﬁ.a%egf%{eﬁné‘l%?i‘éﬂdnﬁ a
barrier elenents or one or nore l'ayers of acoustlic insulation paste. Tn an
al t er navactmrenbodi ment of the coupler, the one or nore casings is two

casj hgs, one casi coptaipin he, m crophone and. one, casi ng the acqustic
20 Khar oy T r anet ol StgRaNG Srhgdmertat Gus biesembVarisn 11e SPFRREIP! difer
Addi ti og@litd is bR iReftd| 4pRaReMIRd iR BSIRICES ﬁ&ti&ﬁ‘_@s@%é@aﬁpthyh@ 8 GRashed tener gy

transfornmer of the coupler 1s proxinmately ‘positioned w respect to a
hol | ow tieeiméenal Theakdre fbet calletiongmortion af dhstéarphane eanibray atipolted iid¢he

2osned BiETar BedE SR bR DY T BRBAS G SldBindice FitdrpRld °ne
preferréléneémPQing@gﬁeti@fe@rhenﬂpéﬁ%@htesiv@%at_érian,anafwvéé_udnﬁ).w element is an

integrally formed part of the coupler casing. There is further provided in
accbrdance with tneagpdBenempadisiantof henprerent inventins, ithe racaystic delivery

" cduced R RMBR AR LB E Fet PaneCoh BE rhBafetfacnibolted e s

t he f ol bxtetrizd eat 6pan usenverti ng el ectronagnetic signals into acoustic waves
by the portabl e conmnunication device and then collecting the acoustic
waves. This is foAd@\?@'@aIIYy '%ﬁ?@%dﬁﬁget\ﬁ'éh GoPleferredy eﬁlﬂﬂﬁ%ﬂﬁﬁt: WRe excoustic he
ear of {jig WsglyfRERUEMdb e 11 BAUIRORSGTLRILAGES CidlRkhP Bokihe gFPab! o
of conveying the acoustic waves. Further, In accordarfce Wt n enbodl nent
of 2he prowiting acovstit waves foHmth ears of a user simultaneously.

In a further embodiment of the invention the earphone contains an
additional speaker for attaching to the collector portion of the earphone.
In yet another embodiment of the present invention, the earphone
described above further includes a microphone, the microphone receiving acoustic
25 signals from a user, converting them to electrical signals and delivering them to the
portable communication device. The conveyance of the electrical signals from the
microphone to the device is via electrical signal conductor and an audio plug.
Further, in a preferred embodiment of the present invention, the
microphone and the acoustic energy transformer are positioned in acoustically
30 insulated proximity in a casing.
Additionally, in accordance with a preferred embodiment of the
present invention, the microphone and acoustic energy transformer are acoustically
insulated and separated in a casing. The insulation means is disposed within the
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converting step of the nethod is effected inside the portable comunication
devi ce. In another enbodi nent of the present invention, the converting step
is effectwg b9t si de the portable communication device. Additoioombly, in a
preferred enbodi nent of the present invention, the nethod further includes

t he st egasihgt anthsansisisngf aklesist enednedlatingriayest the isylading layerr chosenre from

the portable co nication device to a.cqupler..the converting step being
ef f ect ed O ERPIS LT PRTIETT 81d gcouisalsMetistngiasiSDESoR PTI ON OF THE
DRAW NGS PCT/ | LO149G/&2 GantiReP besfertedi 8mBBHingentbf the preskifr pvesibringhe
appreciated nore ful'ly fromthe follow ng detailed description taken in

conj unctmisrephions anddhgrapauatic energutiransformeriaje in separateseagings.i c

o T accor dafLRngR i AHREihBY dhnbqinEhebr BeTPEsen N ey, (8 ToIRRr, 0"
I's a sclpomidn is pesitforrdrihsitie dhe pbrtableccurmmanization daviceldnd iarcohmphigationi n

‘ accordance with a Ereferred,enbodi nment of the present invention; Fig. 2B is
a schenmdfithcan Biewabspeakes inside te €avietone for a cellular phone, in

accordance W th ?A\éﬁftgﬁhgﬁﬂhgegiy@%ﬁpg&% &€ @%@Mﬁ@ﬁ%%teééﬁ?ir%ﬂﬁswa .

I nventi on shown in an enl'arged sche I'C representation
of the ooupleerfousadeamphbhetisedewithda pamablehcommuni€atipn ddviceFiThe QRBipler an
enl arged schemati ¢ representati on of .the m crophone and speaker ..

cormBr ¢ FORETE G erARHES Eoth AERUSIH RSO TRRGOTRE! PEPRMAY Postistitha |
r epr esent gl Qper rﬁareeeémg@@na QcoRshGdllyUhdtilaltiomsth ddbnasther JARE Bcdidtle

anot her enbodi ment of the present invention; 20 Fig. 5 is a schematic

r epr esena@rgyw trapsfoames snoperie therelacttiehbl obtput plidhe, dévicaando aatastie waves yet

Fepr escriolRaH e afledBHER BEine S EMenR A< RimBoRe haidipl 28 Wiiss
anot her ignwdapeintheqisethe present invention. 25 Simlar elenents in the

above Figures are nunbered with simlar reference nunerals. 7 WD 02/1392
PCTAPLI 11/ 0072G DEPAheED BESTHARTR Bithdhe pPresankientnBdDe aqustic insulation

in the coupler includes one or more acoustic barrier elements or one or more layers of
acoustic insulation paste.

In an alternative embodiment of the coupler, the one or more casings is
two casings, one casing containing the microphone and one casing the acoustic

20  energy transformer, the casings in acoustic isolation from each other.

Additionally, in accordance with a preferred embodiment the acoustic
energy transformer of the coupler is proximately positioned with respect to a hollow
element. The element defines an acoustic collecting space where sound waves
emitted from the acoustic energy transformer are collected and passed on to an

25  acoustic tube.

Additionally, in accordance with a preferred embodiment of the present
invention, the hollow element is an integrally formed part of the coupler casing.

There is further provided in accordance with the present invention a
method for delivering a transmission from a portable communication device to a user

30  with reduced electromagnetic radiation exposure to the user. The method includes
the following steps: converting electromagnetic signals into acoustic waves by the
portable communication device and then collecting the acoustic waves. This is
followed by conveying the collected acoustic waves to the ear of the user through a



Fig. 1, to which reference is now nade, shows a schematic representation of
an earphone according to an enbodi nent of the present invention. 5 Earphone
10 .inclqgg%/ﬂugiexible acoustic tube 14 which is fitted wi/iLoagoRar

mount i ng pOF%IOﬂ 16 at one end and with an acoustic collector head 12 at

t he ot hepllovegwts tagalsieof eehwsying afe débuslicRRfeki oned near, or attached to,
the ear piece or speaker of a , for exanple a cellular phone, where it
col l ects the acouStitbesimactasdancewith ansmbadimaet eidbe (resentlinvenypntbe.

These si re.a tically.t it 1 ro flexjbl a iC
{ube. 14 B0veTPd s by hfeed i SEER MR e ile Bl Rl oL 1L o
be not edh tdtithérnemBBdinment 60115 PRESEMAnASIGS, ithe VéOIRerttHg efp 16 kffetted ear,

t he earphone keeps the ear of the user distant fromthe speaker of the PCD,
whi ch edutsidethechortahip sammeunisalion device.Ref erence i's now made to Figs. 2A
and 2B in which additi 15 i e [V

shown. Fig. 2A shg\%lg&%’ﬂgy’llél %?‘S%%hé?%‘%&ﬁmé@t 8@5?3/%3%8%1{&%”}{@“0\%% 18

t ﬁ a )cotu];cnétboclj ﬂﬂfheilimﬁmdés:thd sgep b8 ér'aasmlc‘rmgaréwii/etdoelaotnlamdgneﬁ@signals(mr]
shown) of cel] ul ar phone 20 audi o, .32. I n coupler 22, a mecr one
36 ant & WHENUN by’ BPasP oAl ASACE 0 . COURG it CaMBrENGStep
acoust i ek b OO eedback. Coupler 22 is best seen in, and
Wil be%FLﬁ#é%t%%W&h@ctﬁgse \'/érth reference to Fig. 3A bel ow. Speaker 28
and1fhi crophone 26 of coupler 22 are spaced apart and separated with
sufficient insulation to prevent interference and feedback between these
two el enments. A hollow flexible acoustic tube 14 transmts sound waves
emtted by speaker 28 to ear nounting portion 16. Acoustic tube 14 has a

di aneter which optim zes the sound quality being transmtted therethrough.
25 Fig. 2B is another enbodi nent of the present invention, very simlar to
t he enbodi nent shown in Fig. 2A. 'n Fig. 2B the coupler contains separate
acoustically insulated conpartnents, one for m crophone 26 and one for
speaker 28 with a wire connecting the conpartnents. Separating the
conpartments further reduces feedback between speaker 28 and m crophone 26.
In the enbodi nents of both Figs. 2A and 2B, 30 the input el ectromagnetic
radi ati on provided by the PCD (cellular phone) has been converted to safer
acoustic waves far fromthe user. Fig. 3A to which reference is now nade,
shows an enl arged fop view of the coupler used in the enbodi ment of Fig.

2A. Coupl er 22 contains m crophone 26 and 8 WO 021 13-192 PCTI I LOL/ 0072G
speaker 28 separated by acoustic barrier elenments 39A and 39B and acoustic
i nsul ation paste 27. Speaker 28 transfers the acoustic waves to a generally
funnel shaped hollow el enent 29 with a nipple-like hollow protuberance 31.
Funnel - shaped el enent 29 defines an acoustic collecting space 45. In sone
enbodi ments, elenent 29 5 need not be a separate elenent; instead it nay be
an integrally fornmed part of coupler casing 47. Wile elenent 29 has been
described as funnel-shaped, it is readily evident that el enent 29 can have
any shape provided that it encases a satisfactorily operative acoustic
col l ecting space 45. For exanple, the shape of elenent 29 can be square,
round, triangular, elliptical, or conical, anong others. 10 Acoustic tube
14 fits into aperture 31 and transmts acoustic waves to an ear nounting
portion (not shown). In other enbodi nents, acoustic tube 14 may be fitted
over aperture 31. In yet other enbodinments, the sound collected in acoustic
col l ecting space 45 exits through an opening in coupler casing 47. Acoustic
tube 14 is inserted directly into and anchored within this opening. In such
an enbodi nent, nipple-Ilike



15 aperture 31 is nore properly described as a opening in casing 47. Wres
37 and 35 which lead to and are plugged info a comuni cati ons devi ce,

typi cal | ywgy @2@shgs! ar phone (not shown), enter coupler 22 acthoeaiorsn 43.
One set of wres 37 leads to m crophone 26 while a second set of wires 35
is led through openi ngsBREF DESCRIPTIONIOF THE DRAWINGS 39A and 39B to
speaker 28. Wres 35 receive 20 an electrical signal fromthe comuni cation
device and deliver themto speaker 28 where they are converted to acoustic
signals. Simlarl ealﬂ% r i

m cr ophone 26 V\/nem’] gé&r'@"%@%@&@ b% mee}# raﬁéa F'ecﬁaﬂ&cl?srﬁ( (ﬁ%éﬂﬁ(tﬁ‘gonm

, del i ver etieligliomingedetavied deSdﬂiptiBﬁEDakéMml @npmmt)blewnBZhe slrawhngmn whiche Fi gures
as h6)5VI ng an ovoi d shape, it is 25 readily understood that the plastic
coupl’er can have any shape. The nat eri al s used for the coupl er container
_are typically ele PPRA ow to
Fig. 3B, there |sﬁ%m%;§é%§rﬁgﬂrl%g V\ﬁbﬁcﬁ)f:éH égr gengkfgr?%g@ﬂ‘?g%{o
coupl er simmmmrit rarghgidgi viewss dal aacordancg with\ ars eibiadiment of ke gresentwi t h
regard tﬁ t} rEOSItI oni ng of m crophone 26 and speaker 28, which are 30
posi ti onB¥ETYP eparat e casi ngs. The independent casings, the m crophone and
speaker casings 2%y.apA 28, scﬁf@nﬁﬁ:sfé(]jrés'?édtﬁtléﬁ f | & daPpiidid f@f aFdellula?A but
|l ack acoustic barrier elements 39A and 39B and acoustic insul ation paste
27. 1GasipiprEz 0 genardanee with copiedereed emipnionetaif tiee presemé investieni ¢ signal s 9

e L L

por t abl eplesn@URigcabidanse dRih @vémtorsbpm) pfateneatimiboditeynt af ehé paesanitt t ed
further. Simlarly, casing 22B contains speaker 28 which receives

el ect ri dAVERQHNIOWN iNJHgalBiCD, Speaker 28 converts these signal s | nt o

acoustic waves 5 t I 5f°t'h eébtu:]c
and passed on to m%%%ah&g% ust%c@%bﬁgic r%ﬂ?e%%chﬁfo@ar L"unt ng portl on 16
{Fi g5 2heambdinenhshdwen éaFigp2Aa user. In Fig. 3B, the acoustic collector
portion of the ear ho\,}[’g_,lsggr evi ousl | so, . descri bed,.as

|

Y hol I.ow
funnel - shaped el D SLAIDSH SghPBRNE PRTPSRRIRND Al (3 MiFOPRRN 28ng.
It surrOé(Pm SR coustic tube 14 can
be 10 seen to E%P%g@;ﬁgdh%c? iect y |§1&gﬂ%€tgg@§ﬁﬂy:?9g@t%e casi ng rat her
t han over a ni ppl Figf4 istestheratic fepnesaniaticipetiareearphonedeor desliulabghiorehove.
Reference i S rap oWs anoiher nbodi nent of the

present NAFERIIAHRS WA&' @@E@?g@b@ﬁh}r@er&l@% te pRel fr]élﬁn 'Man audi o socket (not

showry) of device Zy. 5 i §HeMafic Féﬂrééérﬂétu&h@% e&fﬁlﬁn@%f@c@lh&lgr%né\t the
second end of electric 15 wire 18 is an external gea er 30. In addition,
i

there i sinAscassacamith yatranosher erapodiment af theneresenvinpegtiont anthe appar at us

at one end and an dhery e filElebPe Ay, AN bRRRPRIO ARaial dndie, 501

12 and eintmoaiansemﬂeandiﬁecembbdummtrtﬁdhé)pr@ey\tcﬂveatnou.nber of met hods of
attachnent, for exanple by magnets, adhesives, vacuum or mnechani cal 20
means such as straps, clasps, clanps or Velcro patches. Simlarly,

el ecig omagnet | ¢ r gt Wemnty 3ASHHe! 12B8vé OFIRARRK B SRUMBLIY GAMY Sihitarl t tO
sound waves. The latter OE:'qs col {ect eg by acou@tfé? co Iect or gﬁmlg ancq

t ransni trefetence awmesals.nount i ng portion 16 via acoustic tube 14.



Two additional enbodinents of the present invention are shown in Fig. 5 25
to which reference is now nade. In the upper enbodi nent 510, an acoustic
tube 14 to nglgh) an ear nounting portion 16 and an acoustpcr/aeikensor head
12 are attached 1s connected via collector head 12 to an internal speaker
13 of a port abl eDEdANEDDESCRIPTON OF. PREFERRED BMBODIMENTSNt 510', an
acoustic tube 14' having an acoustic collector head 12' and ear nDunting
portion 16" is attached by its collector head 12' to an 30 external

speaker 15 of a p‘F"daabl'eté?OWHrEH Cafdrance d%v' Zﬁ%adgt shaws d b%cﬁérh‘éﬁé?t to
one skilled in the that connection I n enbodl nent s shown I n
can be gbpresestdtioy ofian earphonameordm‘g tueairnceambddmleutioﬁme presemntoinvéntan. ed
c n| caI ans uch sp Ve cr err at ches or . .straps,
rmgnat s E8 <IhBH8S 2 Beiie GBS 188 Reybicnok el Wihan 6o Rarioting
. Simlar 'pbrtld’iMB%tV&nehéN@ éi'idsﬁwﬁ %ﬂdaédmt@ré‘en@&taieﬁééd of2 Et' the &thas /’Q&iu&.ﬂc
alternatives, they can be used sinultaneously on a single PCD. Fig. 6 to

whi ch r eodectockea 1209/ pesitieneg eealaﬂoatmheéirtboﬂuerﬁanplene @rr&pepke's@‘rﬂ PC
enbodi

N S TN e

of the RCDatetulapPRone}.aThese diynale &8, atourtically Xraﬂsﬁﬁé&'tﬁbu@hoﬂmmlé’n' i ke
the connections in Fig. 5 the connections in Fig. 6 between acoustic

col 118ct AcoHstigitupg &htp eAE Blavating pesiesr 188nd dntefthe @as of ithe Heer. Heahosld be.
I nt er nal &Qfﬁﬁr.nﬁd.ﬁ@ag’% @Eﬁelkfﬁgcé’éc{uéﬁé Wavjé acﬂre]c%y tA8Y%di! eéal‘BIEBH@yS

I ncl udi ng mechani anps, asps el'cro patches

straps) keegsethe, eadfm‘stheea;s@nddlmowfmmmesspwkéreoalthetFeDFI\ghlcbseﬂmase
shown esnf‘aodl ments wth ﬁl ngl e ear nounting portions, it is readily evident
to one SHeGtomAgnetickadighenthat acoustic tube 14 can be constructed as a

bi f ted t h 1t t
ITurcatec acous 'R‘efér‘é%g %V'mq‘iﬁmns R 5R9aRAT BOTS WiTEY éddgﬁléﬁl 0

bi furcat ed earphones use and ot her such porta
devildes.embbodifhestsooi thebpresenteimyentesh arevehosvn. tHigt 2Aishowsaa ediludan piane20used

th Wal k | ectri. ' I the bif ted
Bccor di rTDBCER YR SRRTG WUEn1a T dompley 22 GlRttic wiegHAfEcomeciachyt an
mount i NouRRY bekky (‘Hbﬁ%%%f oat&énela?%ohe 30 wegludla T@ny JWNReso r#@ier‘@z/sa the

ones listed i mediately ow bei ng nost typical e"ear 20 unting
porti on rogrophane 26 @@dealSneakacaasarecpr@sentecaepagﬁted dneat lapst losei pigcacdust i c

waves fromt he ac [ ncased in n |

e erADuB e RfBYEN & ot EBBack. e Y indiesf dreen i i UG firtieley o
di rext | ydisédieeed Wlth%féi‘éﬁ@é ity Bigy 3AL MOWGSFW'EZSW%@Wil&ﬂo?ﬁoﬁél%bﬂ coupler
constructed as in conventional electrical headsets hol | ow acoustic

t ube car%@rerﬁ@aéeﬁ PBATtANduiAPagaipd withguficient i ulﬁuiﬁjlongt@ rpé@\éﬁnt jnterfespaee Apd
tubing. fIhg i eﬁ%%b?qwgt I8Rehts. tpb%u ?i &ftufbg%zi“giabgmit&!*be

shoul d typlc e suc hat e sound c Pe Carrie erein
wi t hout sbustl cwavee renditied bytspeblkera&cte, eaMmdLmtlbglpmgtlammeﬁmomstm tubeulstehas a

Ty PRl | s WIS, oS b Lo S R0, B LI Rbrlh algher o apout 2

25 Fig. 2B is another embodiment of the present invention, very similar to the

embodiment shown in Fig. 2A. In Fig. 2B the coupler contains separate acoustically

insulated compartments, one for microphone 26 and one for speaker 28 with a wire

connecting the compartments. Separating the compartments further reduces feedback

between speaker 28 and microphone 26. In the embodiments of both Figs. 2A and 2B,

30 the input electromagnetic radiation provided by the PCD (cellular phone) has been
converted to safer acoustic waves far from the user.

Fig. 3A, to which reference is now made, shows an enlarged top view of

the coupler used in the embodiment of Fig. 2A. Coupler 22 contains microphone 26 and



30 about 3 to 4 mm In all of the enbodi nents di scussed above, sound waves
are transmtted to the ear. These can be generated by speakers in the PCD

or by spgpkesssexternal and independent of the PCD. The geepi@dioensof sound
waves requires the conversion 11 WO 02/1392 PCT/ILU 1 /00726 of

el ect r ospaHket | 28 repardtednby esiugtel Butrieh @ldrhts NBOA S and (BIB ARl alcbusiid
cases contenpl ated by the gresent I nvention, this conversion is effected

far frolfstiatorpasts 2/hSpeaker 28 Rwnskaradheacessiy vavesdo & geoeplly firnely an

acoust i g, 60l ﬁSIfoW%lé?ﬁ%(ﬁtcfQ Wgﬂ 4 E@?&eﬂil{é ﬁgllé%eblrﬁtup%}én%’ ?ﬁ%@%&stﬁ&éﬁdet 0 an

ear nounti'ng portion aced proxi o or e ear.

appr eci alearibnb 29 plefines anscouttsicdllectifmespade 4H1dh sbive grmbsdinients)efsmentr29 s not
limted e%dWh t has been particul aralﬁl' shown and descri bed herei n above.
Rat her Eeglb%aoﬂ’eﬂa@ei GaREh distead hatavver apyniegeally fefimad RAROT CHRIB. 12

VO (121 1358, G ANMioRLHEAS T BGort ot ADRARSL SHapéeit iy BOEEAP! ©

conmmuni cation device having apparatus for receiving el ettrical signa
ener gy that eesment@ohgan baveany sbape ptovided that fienkases asafisfaviodiyraperative user

' A he.el ectrical _si I di bl [
cor r e pBIRHSE QOUSEIHE SEac 38 EFAPRMaRa i Shalk o SlrReit 790nBEasHIATg: « ne
el ect ri gRalngStraRgliae Elsteal (g BoRRAIPARRAGiIdIReMdI ng: a col | ector portion

arranged for connection to the portabl& conmunication device so as to
recéd ve t her ef r onf\eoistigytube rdditpintelapgrivre 3 hand tianemis geausticMmaveasdeiared

nssoci 2E7ORCTREI hEoRLRoGHoRR) LY Birer SRt oBR RPURB Tt b bR s | "
cor r espewsH dpbriute BNE IV peCather ambbaimetisl ths suedl Toll6cted e ateusticestibetingy an
energy output_fromsaid collector portion and 15 for providing to said

del i ver §Passr 45 xitaHyqueh @ncPRaNig MoBoURE ¢aSINY #6. Areudigrtube tihis ingeited 2. An

hone it A : 4 2ol ; :
acoust | SradfoY 3Ad. fndided iy IR Rori . 1" Ruct” BhCmBBtif, hBRIHHE 2720
comiini apértres3 1de vore, propedy deseribéd @seodbperdh@in dingdpper ative to col | ect

audi bl e acoustic r]erg% fromthe speaker, and to focus it along sajd
acoustic tube forV\iEas v¥e@pdid> Whishdaad & and arerplyggedsinte) acammtinications gy

Oe1| verBeRS v’ BRBEERIIASHON WS ol BRI S
audi o sotlwires 37 teeaisptor tradrophome28nivhite mosscahelv seteof waesl Iaisplednibraugho
| nel udi 8 er‘?ilrwlgsz.i 28 lljnséci:gus?ig%ra%erterlgrﬁg;\tgr3r§%\rénda ggB to speaker 28. Wires 35 receive
20 an electrical signal from the communication device and deliver them to speaker 28
where they are converted to acoustic signals. Similarly, acoustic signals from the user
are received by microphone 26 where they are converted to electrical signhals and then
delivered by wires 37 to the PCD.
While coupler 22 is shown in the Figures as having an ovoid shape, it is
25 readily understood that the plastic coupler can have any shape. The materials used for
the coupler container are typically electromagnetically and acoustically opaque.
Referring now to Fig. 3B, there is shown an arrangement which while
generally similar to coupler 22 shown in and discussed with Fig. 3A is different
therefrom with regard to the positioning of microphone 26 and speaker 28, which are
30 positioned in separate casings. The independent casings, the microphone and speaker
casings 22A and 22B, are essentially similar to that of Fig. 3A but lack acoustic barrier
elements 39A and 39B and acoustic insulation paste 27.

Casing 22A contains microphone 26 which collects the acoustic signals
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an electrical signal conductor for conducting electrical signal energy from
said audio plug to said acoustic energy transforner, 30 wherein said

acoustic YQ.El,q;zm(wgransf ormer is operative to transformthepergciooeal signal
energy into audi ble acoustic energy, and to focus if along said acoustic

tube foenflitdd by lgertdivl eanvarts thenseo oleatrisali signaisuThese aimally atelthser y
portion. 13 VWO 02/ 1392 PCT/1L01/00726 4, An earphone according to claim

3, wher éPRVeygddbUWIres Bi7 g, a partablei (pamuBisations devica faotsshavniderawhickner gy

transfo r : Ltary al e : | r WRL T Ng
w th t noe R FersERe st ST pAhite 22 eRRing SpRakel 2 hnich bt
_ ear phoneleatiail dignald Poigl APO0L Speaker A8tduavene thege sijnalbéntdeadoastic waaes
external speaker and said, coll ectorggortion of said earphone is attached

t her &t o Whigh &e thgncallpsisr dn aeeustigicRicENIcSRaCRH 4> L Passedsen tp and frergh

ti | ; f th
- For | ot BROUMRIUBSIRIIH oot odrRig porich 1O TEBEN Bha 28) H pBaTof kel 100 ¢
el emeg_t ; (iii) anlafie<B,¢heracaustialcollectdr poripnaf the eaphoie, previousyhalse
accordin

t im1 wh ' h k f. the devi | 2Q. i nt I
Cpeaker dReRed & BGIIBRTUM)shapen et & misdilyeme KBrid padionRiibto. o

An ear plgsgaf i esta%oeé,t? Bliéctifspade 48! M %iﬂicﬂ?b@éus@iﬁrthb@p40$arﬁaéd

i
ear phone Is attached to said speaker by at |east one of the follow ng nmeans
of aft askerte be Mseried directly indman aperingiethe casing ratherdhareover anippteeftngi i)

an adhesi ye terial: an 1 v). a, vacuu 30 9. An earphone according to
claim ;?\%ﬁ%‘wgﬁw%ﬁabﬁ%ﬁﬁ a&rﬁj&saﬁb%cg]??@\éer'y portion is configured for
insertion into thﬂeeafren@éﬁsa{howma‘d@rtormqﬂ Whichahbas Hfefter etntiduiment sfithel ear
of a user. 14 WD 02/1392 PCT/1L01/0(172G 10. An earphone according t

(0}
cl ai m 1 present énventiandAacalesitic wireubibisi eonpestgd tcan aydicensket énatghewiaafng

two aco ' r eli i . VLAl C | bot h
carsof SBUGEA SriaDon cHlsh AR, i oo PARE 18 AU BIHEShb Brtet e D ]
al sqsi nelidi i am eridendlispeakersyie dk addition, thetaslamgpparatsivibrg sinilac to that
portion of said earphone. 12. An ear phone accordi rlg to &ai m 3 further
conpri siSREWN10 FH9nml ¢ F B ApRAratds Ingludes a faghle ubeel4 Ihyhish A £aE MQUAHEY s

froma useksn 16 is attached at one end and an acoustic collector head 12 at the other.
Collector head 12 and external speaker 30 can be joined by any of a number of
methods of attachment, for example by magnets, adhesives, vacuum or mechanical
20 means such as straps, clasps, clamps or Velcro® patches. Similarly, electromagnetic
radiation is transmitted to speaker 30 which converts it to sound waves. The latter is
collected by acoustic collector head 12 and transmitted to an ear mounting portion 16

via acoustic tube 14.
Two additional embodiments of the present invention are shown in Fig. 5
25 to which reference is now made. In the upper embodiment 510, an acoustic tube 14 to
which an ear mounting portion 16 and an acoustic collector head 12 are attached is
connected via collector head 12 to an internal speaker 13 of a portable communications
device. In the lower embodiment 510’, an acoustic tube 14’ having an acoustic collector
head 12' and ear mounting portion 16’ is attached by its collector head 12’ to an
30 external speaker 15 of a portable communications device 20. It should be evident to
one skilled in the art that connection in both embodiments shown in Fig. 5 can be
effected by any of a number of methods including, but not limited to, mechanical means
such as clamps, clasps, Velcro® patches or straps, magnets, adhesives and vacuum

10



converting themto electrical signals and delivering said electric signals
to the device via an electrical signal conductor connected to said audio

plug. 13.\wghfdophone according to claim 12 and al so incl pdypmimoesi ng
wherein said 15 m crophone and said acoustic energy transforner are

posi ti omeshrisn Sigdlagy] ewile ywe nisaleatistupseaithée tambddimefts @frfigose agcisesingi ng
to claim 13 and al so including. acoustic insulation nmeans disposed within
sai d castREaiMes.dhay san ge dsed simdtaneorsly anvaseale ReP- 20 and sai d mi crophone

are separated and l@ﬁ@é?ﬁo%i&ﬁ/ réf@l?f\:c@tﬁﬂ(g)\;?/yrg?}g?,lﬁ%ﬁoﬁ%ﬁehﬁ%ﬁhﬁéﬁt@ th@yer

of said insulating sard 1 nsulating | osén tromacoustic
_ barri er pedsant ehsbaliieatio shibivnaAhyaconstit albentyt haditg anBar mMourtiag poviien 16

according to claim12 and al so, . including separate casings_for 25 sai

i o1 6ph e AT ACNR SIS 1RaEloP GNP HRY o BruRE e BPaske AR Gl e PORDIe
accordi ' i g AC t O frhi | | il t1gy de
* The. por LaprRuRESdR deVoF 28, BTy o oD Ul e RS S FIT o
speaker théreommections in Rigc 6heiheeeri acousticealipttonbeads ¢2 and titemab speakter 88 is

ot om i A | reoorbean. o .
cnr oy EREHERPRER 0sH Al ERSPAOSPERRHCEE (9 ke 16 SPLERRY Bt 420 lind
acoust i Grimber disidyatigdluding Methahical ians bach a¥eldiepsl ERApECTLICHE haEAs sai d

acoustic energy transforner converting the electrical output of the device
t o dBousristapavesgneis] adhasivesyand vesuuacmeanporti on of the ear phone, said

ear phone providin e Qust | S r of a.use : | er
for IOan ealroph\(;lneI aﬁéﬁ%ﬁﬁ@e{%’b@%&%’mﬁ gﬁbﬁgmé%gag@tﬁcsﬁq@%ﬁiﬁ"%@tlﬁ&w
conpri sedrtidng, ekt reidiily Avidene td AWneovkigd i ithe &t thed Scoasts amrRUSS icanbber i er
el enent; and (ii) at |east one |layer of acoustic insulation paste. 10 19. A

coupl er _cpaﬁtrwte@)as;ﬁnbiﬁécated @caushs tube haing twp, eas meuniing Insstiansoresy sidllafg i s
L0 cashO%iurcHled BrbrthesONidl Witggvm{rﬂaﬁ% ARNOMEr Adh Bt dBficss f
acousti c energy transftormer, sal casings In aCOUS{I C 180 a?t on Trom each

ot has. 20ould beurghemberedahowavgphibat bifomatel rarphonesansedl withwialkmans®@e
acoustic energy 15 transfor |

[ i.s pr.oxi matel ositioned with respect to a
hol | ow EPBHBA(EIEqUA! eHighalnt Wals ithe &@j&ﬁ?ﬁtﬁgcﬁ%Pﬁ%”%?P%glnﬁgtosH’!ﬁ:@r%ﬁ?é}te
sound wWeyRhtiBAIcoh&S) Qé&IQtié%l?‘ﬁa%COUStiC energy transformer are collected and

e

passed on to an acoustic tube. 20 21. A coupler according to claim20
wher ei n sai d hol | dlheeleanemountmgapoitionegdiatlissedoabedt mant bef farmedcinuphgr
casing. 22.

A t hod f del i ' . 1 SSi N t
cormuni LS BEWESE: (o STESeletat (HiedielEbn DEut ERIh TR UPIaN e de
exXpagur ndihtindepstish cahfavéda BBAEAKRe aBelistit Edlicklity E@n‘néﬁg"yd%éﬁr@pééoustic

converting el éctromagnetic signals into acoustic waves the portable
communi #avesrirana flieacousticiteka. i Thy element oars be enrasessin acenaikeencasgmeantt he

COln L ALY Y e 8ot e Yot ™Sl iR BRLR i
Alternatively, the ear mounting portion can be constructed as in conventional electrical
headsets.

25 The hollow acoustic tube can be made from almost any flexible tubing,
generally a plastic tubing. The primary consideration is that the diameter of the hollow
tube should typically be such that the sound collected can be carried therein without
distortion and interference, while being convenient to use. Typically this would require
tubing having an internal diameter of about 2 to 5 mm), preferably an internal diameter of

30 about 3 to 4 mm.

In all of the embodiments discussed above, sound waves are transmitted
to the ear. These can be generated by speakers in the PCD or by speakers external

and independent of the PCD. The generation of sound waves requires the conversion
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23. A nmethod as in claim?22 wherein the converting step is effected inside
the 16 WO 02/ 13-192 portabl e communi cation device. PCT/1L01/00726 24. A
met hod asybgs@km 22 wherein the converting step is effepteduuwirsde to
the portable communication device. 5. 25. A nethod as in claim22 further
conpr i sbhgldd@nsgrietiof radiatiensecéived by deeiRED natoecbnmlW dnsdlgoases over
awre fromthe rtabl e conmmuni cation dewcetoacocr%f 10 t he

convert Fﬂ@temnéaieggv Aige BFSSEEt IBYERiam NS samvereien s @ffected fay from the ear ofthe
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an acoustic tube for receiving an energy output from said collector portion and
15 for providing to said delivery portion acoustic energy for delivery to the ear of the

user.

2. An earphone according to claim 1, wherein said collector portion includes

an acoustic collector arranged for fastening to the speaker of the portable

20 communications device, said acoustic collector being operative to collect
audible acoustic energy from the speaker, and to focus it along said acoustic

tube for delivery to the ear of a user via said acoustic energy delivery portion.

3. An earphone according to claim 1, wherein said collector portion includes
25 an audio plug arranged for coupling with the audio socket of the portable
communications device,
said earphone also including an acoustic energy transformer; and
an electrical signal conductor for conducting electrical signal energy from
said audio plug to said acoustic energy transformer,
30 wherein said acoustic energy transformer is operative to transform the
electrical signal energy into audible acoustic energy, and to focus it along said
acoustic tube for delivery to the ear of a user via said acoustic energy delivery

portion.
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10 6. An earphone according to claim 5 wherein said collector portion of the
earphone is attached to the speaker by at least one of the following means of
attachment:

(i) amechanical element;
15 (i) a magnetic element;
(iii) an adhesive material; and

(iv) avacuum,

7. An earphone according to claim 1 wherein the speaker of the device is an

20 internal speaker and said collector portion of said earphone is attached thereto.

8. An earphone according to claim 7 wherein said collector portion of said
earphone is attached to said speaker by at least one of the following means of

attachment:
25
(i) a mechanical element;
(ii) a magnetic element;
(iii)  an adhesive material; and
(iv) a vacuum.
30

9. An earphone according to claim 1 wherein said acoustic energy delivery portion
is configured for insertion into the ear canal or for proximal attachment to the
external ear of a user.
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13. An earphone according to claim 12 and also including a casing wherein said

15 microphone and said acoustic energy transformer are positioned in acoustically
insulated proximity.

14. An earphone according to claim 13 and also including acoustic insulation

means disposed within said casing wherein said acoustic energy transformer

20 and said microphone are separated and acoustically insulated by at least one

insulating layer of said insulating means, said insulating layer chosen from
acoustic barrier elements and acoustically insulating paste.

15. An earphone according to claim 12 and also including separate casings for

25 said microphone and said acoustic energy transformer.

16. An earphone according to claim 1 wherein said collector portion is positioned
inside the portable communication device and in communication with an internal
speaker therein.

30

17. A coupler for an earphone used with a portable communication device, said

coupler containing a microphone and an acoustic energy transformer proximately

positioned inside at least one casing and acoustically insulated from each other,
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two casings, one casing containing said microphone and one casing said

acoustic energy transformer, said casings in acoustic isolation from each other.

20. A coupler for an earphone according to claim 17, wherein the acoustic energy
15 transformer is proximately positioned with respect to a hollow element, the
element defining an acoustic collecting space where sound waves emitted from
said acoustic energy transformer are collected and passed on to an acoustic
tube.

20 21. A coupler according to claim 20 wherein said hollow element is an integrally
formed part of the coupler casing.

22. A method for delivering a transmission from a portable communication device
to a user with reduced electromagnetic radiation exposure to the user, the
25 method including the following steps:

converting electromagnetic signals into acoustic waves by the portable
communication device;
collecting the acoustic waves; and
30 conveying the collected acoustic waves to the ear of the user through a

hollow tube capable of conveying the acoustic waves.

23. A method as in claim 22 wherein the converting step is effected inside the
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portable communication device to a coupler,
10

the converting step being effected within said coupler.
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