WO 02/ 13492 PCT/ 1L01/ 00726 AN EARPHONE FOR A CELLULAR PHONE FI ELD OF THE
| NVENTI ON 5 The present invention relates to an earphone for use with

port abl e waormm4nt cati on devices, particularly with cell ul peT/HtONER6
BACKGROUND OF THE | NVENTI ON 10 Cel | ul ar phones are known to emt

el ectromagnetic (EM rANiliARBHQMEtFORAEEbLthAR BH&NRot enti al |y har nf ul
to biological tissues, particularly to the brain. In order to reduce this
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waves i 0@% c,’%)IICqSORP&QH&éRIOWI P‘é'ﬁ'ﬂ%‘fn‘\é\(‘% St bet ween 7.5-13.5 Hertz)
and its conpensatl ng 20 el ectronmagnetic field counters the potentially
har nf ul waves emtted by cellul ar hones. Anot her approach is that used by
Rayaway chips, attachabl BAGKGRQUN EnB*EéNME&Td@bEed of a quartz crystal
matrix which alters the carrier frequency of the radiation produced by the
phone. Yet another proposed solution requires the attachnment of speci al

nmatErials to a ph@utiulasphbnes akekopat () efrtdadteon@dRiticdEM) radiativh itiedt i@bsor b
etic radiation emtted t he phones. Perhaps the nost

the ele tro b
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abi | i t ymaximum permissible power limit is reached. Yet another proposed approach uses an
electromagnetically charged solution, such as that utilized by the Tecno AO
Oscillator. The solution emits low intensity, oscillating alpha waves in an extremely
low range of frequencies (between 7.5-13.5 Hertz) and its compensating
20  electromagnetic field counters the potentially harmful waves emitted by cellular
phones. Another approach is that used by Rayaway chips, attachable to a cell phone
and composed of a quariz crystal matrix which alters the carrier frequency of the
radiation produced by the phone. Yet another proposed solution requires the
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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to concentrate el ectromagnetic radi ati on appears necessary. 1 WO 02/13492
PCT/ 1L01/ 00726 DEFI NI TIONS The following terns will be used herein with
the fol | owboz13¥@ani ngs, 5 except where noted ot herw se. Bar/pliomer2e a
device that transmits or converts and transmts electrical energy into
sound waves and is worn over or inserted into the ear. Earpiece - the part
of a portable communication devi ' kLhg a 10 cellular phone, that is
hel d next to the ear. Ear muntiﬁgEEM]ﬂgﬂs the part of the present
invention that is inserted into the ear canal or attached proximally to
the external ear of a user. Portable conmunication device - any device
carried, worn or Ei®fcdawing teans wikhe Heehetain with dhe Bollswingymeaningst e

ms%ag%egf\f&ﬁﬁré ﬁ&hH%‘?nerWéte are not limted to 15 the follow ng types of
cell'ul'ar p

devi ces: ones, nobile phones, beepers, portable pagers and
hand- hel d radi os. SUMVARY OF THE PRESENT | NVENTI ON 20 The present

I nvention provid an apparatus for, safely conveying ransm.ssi ons.
recei ved and sentf%?ﬂ‘ﬁrﬂ)‘?f ) %Y'%Fhﬂmfm'é@ﬁéw_ f sSmitS@IeriiGhkr | v
cel | ul nehGPife soliRg vRIVRSRIN is WERINEP oPMsertb8dhiodRE dafat an apparat us

which elinmnates the use of electromagnetic (EM radiation generated by
el enents in 25 PdBwpisget-thepaitiof arpriaide sommuicatiorodeviceliiscladingsa di rect | y

to ;t,he f .t k es , particularly cellular phones, safer. It
S ltgn _Oc%jﬂ@&? pgpnghgs%tlsegéeiﬁt e’ﬁ@ﬁﬁ%ﬁ to provide a device for safely
conveyi ng cel | ul EFafrhemetidy' ForEch ssh@Eartdeﬁ@ bRseRhipREntich thatisuassred
elimnating the harnful effects of EMradiation to delicate biol ogical

ti ssue,niotheicaicanpyonatiaghed; peximallydothe exteinaligaredia ussirect of the present
i nvention to prow . for ' |4l whi | e
retaining the adﬁﬂ%abg%g&%&%@aﬁcﬁxget thigﬁY%uég?H%d’ Wo% oP&‘&P&?by
an individual to receive or communicate messages. These include, but are not limited to
15 the following types of devices: cellular phones, mobile phones, beepers, portable

pagers and hand-held radios.

SUMMARY OF THE PRESENT INVENTION
20

The present invention provides an apparatus for safely conveying
transmissions received and sent by portable communication devices (PCDs),
particularly cellular phones. The present inventors have realized that an apparatus
which eliminates the use of electromagnetic (EM) radiation generated by elements in

25 PCDs by transmitting acoustic waves over distances directly to the ear of the user
makes PCDs, particularly cellular phones, safer.

It is an object of the present invention 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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phone fromthe user. It is yet another object of the present invention to
provide a cheap, 2 WD 02/13492 PCT/1L01/00726 conpact sol ution for
reduci ng whe2/ed4ert ronagneti c radi ati on produced by cel | ul pReT/Iighones whi ch
reach a_user. affurthe.r opj ec ﬁ'f the invention to provide an
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al so incl udes coustic energy delivery portion con ured for fastening
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ear of a user and for delivering to the ear of the user acoustic energy
corresponding to the voice signals. Finally, the earphone includes an acoustic
tube for receiving energy output from the collector portion and for providing to the
delivery portion acoustic energy for delivery to 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
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portion is configured for insertion into the ear canal or for proximate attachment to the
external ear of an user.

Additionally, in accordance with a preferred embodiment, the acoustic
tube is a bifurcated acoustic tube having two acoustic energy delivery portions for
providing acoustic waves to both 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
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
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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20 providing acoustic waves to both ears of a user sinultaneously. In a
further enbodi nent of the invention the earphone contains an additional
speaker w0 oaterhing to the collector portion of the earpoDngl1/0bT26yet

anot her emo%@spnt of tcgle present invention, the earphone described above
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I nternal _speaker .inside the, devi Cr?? Adajitional ly, there is provided in
accor dafit® N FANSTRENS, £eRYR"S ¢QgHCcal owBUbPEhe gtevige &R dsruslic wa@swi t h
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casi ngstaihe Qﬁfcﬂﬁgh& vael.y insulated fromeach other. The acoustic energy
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sound waviie 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
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to the ear of the user. 15 Further, in accordance with the present

i nvention, the acoustic insulation in the coupler includes one or nore
acousti c wanz/1ae2 el ements or one or nore |ayers of acouspCTILMS0t2at i on
paste. kn an alternative enbodi nent of the coupler, the one or nore casings
is twonOHRW Adre capable 9 pagveying theaerystinavaviesr ophone and one casing t he
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acoust | being\aftectad wiikin thecoaples. conmuni cati on devi ce and then col | ecting

t he;@coustic waves. This is followed by conveying the collected acoustic
waves to the ear of the user through a 5 WD 02/13492 PCT/ 1L01/ 00726

hol | ow tube capabl e of conveying the acoustic waves. Further, in accordance
with an enbodi nent of the present invention, the converting step of the
nmethod is effected inside the portable comunication device. |In another
enbodi mrent of the present invention, the converting step is effected 5
out side the portabl e conmunication device. Additionally, in a preferred
enbodi nent of the present invention, the nethod further includes the step
of transmtting received el ectromagnetic signals over



a wre fromthe portable conmmuni cation device to a coupler, the converting
step being effected within the coupler. 10 6 WO 02/ 13492 PCT/ 1L01/ 00726
BRI EF DESGROPTH4CN OF THE DRAW NGS The present invention weCT/mpa/ooreder st ood
and appreciated nore fully from the follow ng detail ed description taken
in conjunction with thBRi%EVWE@QWBTm QF:THE&?%AMNQSa schemati c
representation of an earphone for a cellular phone, show ng front and side
views, in accordance with an enbodi nent of the present invention; Fig. 2A

is a schematic rephepesyent inentibn aill isa updeddaindagsriebiated motdfuipdiden i n
accordﬁ&{:e Yvit,h a preferred enbodi mrent of the present invention; Fig. 2B is
a schentls ollowing detriledidessriptioniakenin RomEnstion Witk tg dreufngsiRaviich:i n
accogdance with a variation of the preferred enbodi nrent of the present
invention shown in Fig. 2A; Fig. 3Ais an enlarged schematic representation
of the coupl er uskg. il is a 8hematie reprisertatios dan damplone fatA cdliugar BBBnes an

enl arged _schenmati.c representation of the m ¢crophone, and speaker

conpar t HEAYEI LWy ?'ﬁgt%‘ie iR MeAtCYHBURF i"‘H{ngB.e'?BPQ\ﬂ?%ﬂt Qfah? RreSeRtnat i ¢
repr esemvahtio of an earphone for a cellular phone, in accordance with
anot her enbodi nent of the present invention; 20 Fig. 5is a schematic
represent ati on ofFign 2faiplosehematia repiasentatiophohan eamhaoeciodancellwarh yet

200k o h UEBb ek Wi Bl BRI P BT opf e
anot her enbodi nerfigo2B fe apsel@nhtit nepriseatatioRSoSaR1 éafpheheents ckulbhe
above F}aﬁgﬁgsinaéc%o?éjgﬁc%r \?\/%hvg tvgrigjti% Io?rthe rp?é?errr%%cgm%%rdr?nggktsbf the present
invention shown in Fig. 2A;
Fig. 3A is an enlarged schematic representation of the coupler used in
15 the embodiment shown in Fig. 2A;
Fig. 3B is an enlarged schematic representation of the microphone and
speaker compartments used in the embodiment shown in Fig. 2B;
Fig. 4 is a schematic representation of an earphone for a cellular phone,
in accordance with another embodiment of the present invention;
20 Fig. 5 is a schematic representation of an earphone for a cellular phone,
in accordance with yet another embodiment of the present invention; and
Fig. 6 is a schematic representation of an earphone for a cellular phone,

in accordance with another embodiment of the present invention.

25 Similar elements in the above Figures are numbered with similar

reference numerals.



7 WD 02/ 13492 PCT/ 1L01/ 00726 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS
Fig. 1, to which reference is now made, shows a schematic representation
of an eanpbonessarcordi ng to an enbodi nent of the present PavaEmoors 5

Ear phone 10 im'rb'é’ﬁﬁ a%lfjl exi bl e acoustic tube 14 which is fitted with an
ear mounting por ILED RESLRIRHONGF RRERERRER EMBOPIMENTSCt or head 12
at the other. Acoustic collector head 12 is positioned near, or attached
to, the ear piece or speaker of a PCD, for exanple a cellular phone, where

it collects the aEigustlictai ghiths refeaanes tisechdw hitrle, POROWSEh! WeABmalgne) -
These si%g_al S taﬁhafoust i CE‘1| |y transmtted through flexible 10 acoustic
tube 14 TRECRANNNLAL PRFHBRENG RCednigdto; ar emhngliragnt of thenpregertrinventiathoul d
be  fot ErgHome 10.iReldHéd ' ich v ' ne ear,
the oar phanore LT iRAHES SeHR 1S dRBU A o RH b ch 1 IHER N BT bpt St
PCD, whiPeHioaniG at osee’nd endguith ao acaditt collectdeheadn@eat thenothenmaisustic Fi gs.

2A and i i iti.onal , 15 embodi f th i i
shown.  EolscRr e 2K bR et SRt o0 dorhBdibasy GpreekeiaiarGbr e 15
to a cofplexanile aRbalitlar ghote! hbfe it%o‘ﬂ@&@%ﬁ% %@oh&i@Qigpglg%@sﬁgﬁéﬁ(m(tﬁ‘é?t

shown) gj cel | ul ar Rhone 20 by audio plug 32. In cou rophone
26 and adhdaribiaraghape). pFeesshsignals arataadustically Haasmittee thybegle fieiible

ti gahnSiliat d : ~ Coupl 22 | t [ d
o 118 Spouti e 99 ib%edr A ROBRH e AR MS ol Bat SAREE e TSoRIeePE s
and ni cnofedothet #6 addiitionutel supplydy aiceustivasadeRREEARE 1SS RAF Ahe edibhbne
suffici ﬁg‘%ﬂsls%m ati ogv\ﬁ_‘gl revent interference and ~ f eedback between these

two el e % §31 O sebldistantofiem dhe usreaker t ofatiagr RED, svhichi emites

em tt edel¥irsR@gKStc #@lidt®near nounting portion 16. Acoustic tube 14 has a

di aneter which optimzes the sound quality being transmtted therethrough.

25 Fig. 2B is anoRéferercehddi newt nwfdet he Pigese” amy e2B i ipn whig Yadulitiriagr t o
he coupl er contains s

ncolit 1 BAPPHRRTS oF M aressih in ERUAD G SHewoF anid SBRG COUPORe Sor
zgﬁg;? : ﬁ@ﬁ]tegtﬁ b aff électrRaife ]92 't8 ghagﬁlfpléloﬁ?.aﬂe'&ﬁw Wire IBPR’ HnhB8telS an
audio socket (not shown) of cellular phone 20 by audio plug 32. In coupler 22, a
microphone 26 and a speaker 28 are present, separated by at least one piece of
acoustic insulation to reduce feedback. Coupler 22 is best seen in, and will be further

20 discussed with reference to Fig. 3A below. Speaker 28 and microphone 26 of coupler
22 are spaced apart and separated with sufficient insulation to prevent interference and
feedback between these two elements. A hollow flexible acoustic tube 14 transmits
sound waves emitted by speaker 28 to ear mounting portion 16. Acoustic tube 14 has a
diameter which optimizes the sound quality being transmitted therethrough.

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



bet ween speaker 28 and m crophone 26. In the enbodi nents of both Figs. 2A
and 2B, 30 the input electromagnetic radiation provided by the PCD

(cel l ul aw@honmay2 has been converted to safer acoustic warewItmanofzeom t he
user. Fig. 3A,_to which reference is now nade, shows an enlarged top view
of t heSREGKBT 48 soparatadt hy agewstc rateloflarngnts239ACang| 39B 2anct @coustic

coust Ronanth EASts A7, Spakendd st g st vERERIE n BEnSRREhEc)7

Speaker stpetlr oipieerenidre 20 Qithtd aippiiie helléw geabatdritel 3MmaimerH
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el enent elogente? defings an @squsiccllgringshass 4% de soam emhodigiants elrments?d s,

el enent | - [

it oot a5 FofbEd SSBarRE e tiéat R Ye ah bhRfly omiBY p9 of Bauper.
descri besbirap4 T.uNhdé -ebdrapei9 has bsen deshrlbjad?ei fﬂmnéll-shdpm‘d, itliereznlily 29ideat have
any shape, provi that it encases a satjsfactori oper.ative acoustic

col | ecﬁ%ﬁbgl&ﬁﬁ@%&aw@?veeﬁaﬁ'ﬂ%qe P'E?é{'“%ﬁ'a%@t BrenepereASatigaeRrvP Al e,
round, adduane\¢bidating! $pdtid 48! FotéxdifPibCe sRIDEST QidMRESt 29 CaAGRHS didret UDE
14 fits into aperture 31 and transmts acoustic waves to an ear unting

por t i onfoUndy trighgwiay, .elliptical, be comiodlpaimepgtotheracoustic tube 14 may be fitted
over, aperture 31.,1n vet other. enbodi nent t he,sound collected in acoustic
ol 1%cting  spacaist e IR ER SHEBHER 1hans HoBsTHp SPous ivapto S
Acoust i eartridentibg gotiom geitisBewnylilh efHer ¥nibtdimans, absidiceghav 4 Mdy Bdfitted
opening. In such an enbodi ment, nipple-like 15 aperture 31 is nore.

pr oper | Vel @pertirsedl akh Yetayiae @fgbcwrr@%s,ﬁbezswnd\mog' gcted imagoagicvpdlleptingad t o

(not - srbmsr R rofalf AR BAPRR il s AT RLER Y Be TS hinlac”,

m cr ophdireeti2Gniohaheé ancheceathdvithét tii§ opentrsy. 3p scH ad ébodiaient oppBicAlce 49 in
aco&tic tgf';\rri rr el ements r’;QA and 39B to speaker 28. Wres 35 receive 20 an
el elX r i AR gAdF MAB ArORRIYIRPRIIREE 88 PRPAIRG BeCagity 4l i ver them to speaker

2 e o e LB SR8 S5\ 4505 B9 TendH i RSO
conver tadaviaes tygieallyra cellulai pinaries(nabdhowe) enter coupler 22 at location 43. One set
of wires 37 leads to microphone 26 while a second set of wires 35 is led through
openings 49 in acoustic barrier elements 39A and 39B 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 signals 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

9



delivered by wires 37 to the PCD. Wile coupler 22 is showm in the Figures
as having an ovoid shape, it is 25 readily understood that the plastic
coupl er ow@ohm4e2 any shape. The materials used for the chpaplign/oenat ai ner
are typically electromagnetically and acoustically opaque. Referring now to
Fi g. 3EEMittedr BY & uspb@Rdasrrveriaiheretn elgatieal \iignais Ebem signglssars Ithen t o

coupl er n C F | herefrgmw th
regar d c%\%e &9“2&5 |v{’]|e(;%n$7ngé %f Hﬁ%ﬁ%\gﬁ% @gatéoﬁﬁ @%’é(g%m&f%%mtfc%n éﬂm%

posi ti otheyl are tmapanteéobfm&r gimilaiy)ecasirte 2B dohtaitasperi@r 28NRhith ¢eesibesne and
speaker . casi 22B, are essentially simlar to that of Fig. 3A
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portabl e comruni cat Vi ce wn V\/m ch they are transmtted
Porthor . S ar 19 Figad e smButlin palfestor ot 12 GRIPBANG crreviusly lso

el ectr '&@dcrlﬁé&%@@h&"&@ﬂﬁ‘m@@h ﬁg&gﬂengﬁsﬁﬂé r%ﬂ %fﬁ&%ﬁrﬁé&%é@ﬂﬁn'oﬂﬁé

acoustic waves 5 which are the l'ect € st ng space 45
and pastsingnt swreunts: acaustin colientingtspace e Inzaddﬁloammstlmuuba fl4dgapdre i on
16 [ ear of a LS el t he acoust i

col [ e R sEle bRt it @erfheiiibe seParationn o a P 49 ow

f unnel -tdilepefdnaklsiaped ¢lsment ggdeddriveticibsre,. from a portion of the casing.
It surrounds acoustic collecting space 45. In addition acoustic tube 14 can

be 10 seen to beReiesanaedg ngwiraade {o Figt 4 veiichhpowngnothet ambedisnent of teer
than ovsiesgntthishtorbiad Bre‘gr#a% e Walid RBAheaBARELEL SATE UacRSt (P SRLRATGRPOVE:

Ref er e now nmad ch shows an er e

pr esentdewneeﬁ(t) i hyplcany\ aed@ular lphome r\mtri&ud&) olagrec tredhé @eecbhdiéddi @f %ﬂﬁd{@d (not
sho phone, with audio At

e dooel e, Pl
Chelds sec‘%'ﬁ% %128 r@é eake 'qns eé&?@ﬁ?&?@%é{ﬁ@’rs'@dar 110nthat
addi ti aghowRY Flg' g, af‘F\eaé)@%L §~°fnc‘ég<5é1(s4§'f|8xlivaié 1l 4R3b wiiGPWR. éd? hblntidg  The

apparatus i ncludes a fl an ear nounti

portion 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 ftube 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
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portion 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
nunber ofwonwiders of attachnent, for exanpl e by nagnets, Pa@ibggioves, vacuum

or mechani cal 20 nmeans such as straps cl asps, clanps or Velcro(r) patches
Si ni | ar MEang; &imjlaihagnblle e havpadispusses theresmadimentso of (Figk 8r ag (baing ch

convert gl ha{'r\(r'essW)p%égﬁﬁffﬁsed-rglﬁ"rdlt%}r'eggsly%)8 apgljélggi@lﬁfsby acoustic col | ector

head 12 an ransm 0 an ear vi a acoustic tube

14. Two additi onaln Eigb6dd wbivhsrefdrehbe isPh@e @mddd, Yeeanotasr emboditent ofthéi 9. 5
25 to which {,\ﬁmg Snce I.s now made. In the upper enbodi nent 510, an acoustic
t ube 14PfE§EN Rdumendds shoumtAngoplestic tyhe ¢ havingan gab maunéng portist #  head

12 age ahd am %@ué’tﬁ: ccﬂl‘é@ﬂ)‘?%ﬁ&‘ 1‘2'1@88%&‘?&5 ﬁj;] ar?ﬁ'@éjrpé V\é;re%gggo% IB@ﬁW@ a;ﬁr

13 of a portable conmunications evi ce.

acoust i eom[rtnmlcmpn r®m0e92@a,rty|arcalusaicrellular rphoherUnIﬂ@atﬂrel&nr@pﬂomrn Figuis i ng
portionh I S ttac %é ts coll eﬁtor hea to an 30 external speaker
15 of al OCH"QﬁF OO rU®i © BEY & colfpctary es%lﬁ ang interpabieRfakep 38dne

ski |l edeﬂfébtéa'waé deiile ON 0 g can
be effected any of aggulﬂb%erbéloébéﬁﬁeﬁo SISI Jnc udﬁg(,s"%ggjt?%d ”I‘Z"By?gﬁ to,
mechani &@mbﬁea wayssinchiding meenicalcheamssudieas clatps, plaspsadeloo@spatabes

magnet s S acuum 10 WO 02/ 13492 PCT/1L01/ 00726 neans.
simlarly %ﬁs h%@%‘?éeﬁ‘@%agieﬁc‘f% " HBdi nents of Fig. 5 as being

al ternatlves t hewHtiarallthe RiQes havé shBRAUShoAimeAtsSivle sighCBar mouhtisg 6 to
whi ch reference I s now made, yet anot her enbodi nent of the present

embodi nFoNs e weadiynevidenisio ene wkdledainnthe ag that e@@ua’rpduben‘gct pantbe)n 16

of “the arT bR &R BILRELR! ackiflo e BaiRg 1S BaF ipnfiia bBAR YenbAERSEr v

t he corrhoebnfurroa’aadl earlplhgne§ uset! heitrc Y akatidne®s aht dfh@ scibpbrtasle asacsd.ile
s eaker 38 is effected inside device 20.

Fots et r%@ig%e}g@% %%@@V% R b!@&?@ﬁedhear@hmewsaﬁyw'tmL)Nﬁ&ﬁmaﬂs%
) A R, i b, 8 e 10
invention convey acoustic signals.
The ear mounting portions discussed above can be formed in any
number of ways, the ones listed immediately below being most typical. The ear

20 mounting portion can have a cone-like acoustic collecting element gathering acoustic
waves from the acoustic tube. The element can be encased in a cone-like encasement
fitting directly into the ear and delivering the acoustic waves directly thereto.
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 hellow
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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While all the Figures have shown enbodi nents with single ear nounting
portions, it is readily evident to one skilled in the art that acoustic
tube 14 ow@obes49ronstructed as a bifurcated acoustic tubePOBRVLNNYIT260 ear
mounting portions very simlar to bifurcated earphones used with

Wal kman@f( eleclirmagnatic radistiopdeeaived hjethe &CD |intol Soundwavese In eatechsesd

h ' d with .Walk |l egtri

o gnal <<OAp BBy Bl IR R Bl et g hied s TRl R o Afent | on
convey @serUFhesobingneaves groguedd a4 wolledtad Y ih @REuSHES 6Ty e RN be
formed in any nunber of ways, the ones listed i mediately bel ow bei ng nost

. ysS. ) \ )
typi cal t.ra'ﬁﬁ@%éﬁr\“a 2 boliayvAEPURICiube fhan eanmeantngpedina-places piewmate to or
col Isectijhnge gLement gat hering acoustic waves fromthe acoustic tube. The
el ement can be encased in a cone-like encasenent fitting directly into the
ear and del i veri g wilhebeaappsddiatedalp peatsores tskiflet hier #ieo art Mdtethsapiesehy, the
ear mounti ortiop can be constructed as,in conventional electrical
headset'deE@)rﬁfﬁenﬂfoﬁrlngﬁH aﬁyowgf"?%aﬁ e RArtigHlalygRhaw Ang| desaribsayhenedki bl e
t ubi ng, } I d j C i i .I's that the
di anet eﬁbc%f%ﬂﬁ\%ﬁ%r%ﬁh@g\%bﬁ?%@q%ﬁ?ﬁﬁgo? %@%d%ﬁgesﬁ%ﬁ‘%ﬂélﬁg "sound
coll ected can be carried therein without distortion and interference,
whi | e being convenient to use. Typically this would require tubing having
an internal dianmeter of about 2 to 5 mm preferably an internal dianeter of
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 POD
or by speakers external and independent of the PCD. The generation of
sound waves requires the conversion 11 WO 02/13492 PCT/1L01/ 00726 of
el ectromagnetic radi ation received by the PCD into sound waves. In al
cases contenplated by the present invention, this conversion is effected
far fromthe ear of the wuser. The sound waves produced are coll ected by an
acoustic collecting device and transmtted via a holl ow acoustic tube to
an ear nounting portion placed proximte to or

12



5inthe ear. It will be appreciated by persons skilled in the art that the
present invention is not limted by what has been particularly shown and
descri beav@ereidm above. Rather the scope of the inventi oPCTALd@®DT26ed by
the clains that follow 12 WO 02/13492 PCT/ 1L01/00726 CLAIMS 1. An

ear phone for use with a portable cofhMM$ati on device having apparatus for
receiving electrical signal energy corresponding to voice signals, a 5
speaker for providing to a user in response to the electrical signal energy

audi bl e acodsti c Aneegphoner kesposalivith to poitableoicommigioation RNteaRadingi O
socket for accessing the el?ctnicaL si gnal energy, the earphone including:
a col | ect APPEERHS dar R §lecdiical signal anerdy 6OIrRBPPHHNGHP doikensignalsadi on

ToV 158 70 Shtake fop pRUBIGNE! £LSEMIPRREENSE RS HR2BRAMNAY sldhal BRioS AfiskOn! ©

10 received thereby; coustic ener 't very portio

f ast eni ng acousis etiesgy coreispbndingetoedite obice sigaa)s, f amd del iaveid Bocketofmt i C

energy corresponding to, the voice signals: and an agcoustic tube for

recei vi ng HCeHE? S@PBW?NQBFPJC%%‘?@VC@’?I%Pﬁ?n%mq‘ﬁﬂgand 15 for

provi di ng t oaselidc@p! ot RPARGEN FGC LERhEGioRN R We f | idte ear
of the wuser. 2. An e%rpho_ne acgcordi ng to éélloai m %{e\mgtr%%\ C\ggfrﬁu@gﬁ'@gtor

portion i f§viege80 am tadeaeivecthemfrent energyrcorggsponding 4s ttbei vaice sigriads

speaker of % |l.e 20 conmunications device, said acoustic collector
beiﬁg opefg ?@%Pﬁgﬁ 'l ect audi bl e acoustic energy fromthe speaker, and to

focus it al oagaseisticasmergyidelivérysorfien cofigured Yot Ristdiing i addochtibpawitlyi a
sai d acoustic energy deli ve(rﬁ/ Ipor,t ilon. 3. An earphone accordi r][g to claim
q nae

1, wherei A8 £ eba Beenrfopgialivering msaustis emsray: carerspopding 4o rthagerice or
coupling ‘@iér{élé'%dwdi o0 socket of the portable comrunications device,

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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sai d earphone al so including an acoustic energy transforner; and an

el ectrical signal conductor for conducting electrical signal energy from
sai d audivwopt/uay91 o sai d acoustic energy transforner, 30 wheT/@dm/osz6d
acoustic energy transfornmer is operative to transformthe electrical
signal energy into audi ble acoustic energy, and to focus it along said

tic t f Li f i i ti.
el i ver y * pat papHERs HEbdohBale SR p hRidR ' G P 3 dicor a ng
to clai m Zondhetoriandssaid @sidistic Bnetyy Saisiofhenale BPMEdCALE untBE) siagd

acoustic energy transforner are formed as a unitary plug elenent,
conf i gur e®19BENt oeITGER T Elenlngdiviths dak caudie  shekaiopf dbpeporable

conmgini Catdoﬁﬂﬁurﬁ@é@i&%dé\/icé‘n ear phone according to claim1 wherein the
speaker of the device Is an external speaker and said collector portion of

sai d earphone is attached thereto. 10 6. An earphone according to claimb5
wherein said collector portion, of the earphone is attached to the speaker
by at |edst %h@am‘ VRAEATARG 1Ry ClAEnd V@?é)reﬁl the sRearer of the dextorais agl

el ement; Shiarhilg | RIS oorfid & R ABIREL e d (iv)
a vacuum 7. rAn gg% gﬁgﬁggtggcﬁo%l ng tpc? n(q:(?dawn?%a\ﬁ%g@gﬁélﬁhe sg\%g%(l\a?reo' t he
device is an 20 internal speaker and said collector portion of said

ear phone.i s ;attached thereta. 8, An.earphqgne according to claim?7 rein
sai ﬁpcol Pect Bl G%W%?rben a_o?°°§§r'9 to. H3Ho e WNETE, S8 oco_ﬂﬁc@éi W@B%a?ﬁﬂﬁﬁy at
| east one eafplidie fsobltahdid toreiee spebkerby 3t haBstt on2Df (the BIGRRYARESAS of

el ement ;
attachment;

(i) amechanical element;
15 (i) amagnetic element;
(i) 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;
(i) a magnetic element;
(i)  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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(i1) a magnetic element; (iii) an adhesive material; and (iv) a vacuum 30
9. An earphone according to claim1l wherein said acoustic energy delivery
porti on w@owaabi gured for insertion into the ear canal opCT/@rolpoT%i mal
attachnent to the external ear of a user. 14 WD 02/13492 PCT/ 1L01/ 00726
10. An earphone according to claim1l, wherein said acoustic tube is a

bi f ur cat | ol i MO ca i C lve tiong for
pr ovi di e adau e idhel 43RG B 1L I PN E LR e it dRa
ear phone a&coustiti tupet bavihgitmolacoastic ansayy delivety Tergohsaftdigroviomly sesatier for
attaching to se%i %m%ol I ectfor Eort,i o? of said earphone. 12. An earphone
accor di ng Y&YeS'9iRAR SR PhR HSRIGHMUWIENeRLSIY0 a m crophone, said mi crophone
recej ving acoustic signals froma user, converting themto electrical
signals and delivering said electric signals to the device via an

el ectrichl. dingeaiphopadancoding tmnleimeld and alad dnaluding gl additidr®al speakar forone

di laiom 12 I . ncl pdi. ' wh ' id 15
m or ophond AN G4 e B0l i oF SedRaloRc. ar 6 posi fi oned i n

acoustically insulated proximty. 14. An earphone according to claim 13
and al so_i ncl udi ng acoustic insulation neans disposed within said casing
wher ei n ¥ai dAneyeBene agperding to elaist dfuher comarisingai d ni cr ophone are

sepaf ated and St Ly J ; t st. one.insulating | ayer of
sai %Ti nsul at i n?%@%ﬁé‘&?&aﬁ%%’?ﬂﬁgg %3?8*\' @1@58“3%9 8%%”63%@’831 iaCY'BE‘E’ri er
el enents anccoavertitg thnh Yo iefetific] isihakaahe. deliferifg sary sleeftie G418 dbBet O
claim 12 and, al so .i ncl udi n%afe_par ate casings for 25 said m crophone and

sai d acoust i({eVéq?eyl@ya\r} ¢leglrical sigpal conductor connected to said audio plug.

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,

15



16. An earphone according to claim1 wherein said collector portion is
positioned inside the portable conmunication device and in comrunication
with an iwoermab2 speaker therein. 30 17. A coupler for abpCPauplore used

wi th a portable comunication device, said coupler containing a m crophone
and an ac@&a¥t peosiisr gyeroy drasistormar qanyeiting theyelepivisal dwtpat! of tiee devige tbeast

one casin . ically insulated fromeac t her 15 WO 02/13492

PCT/ 1L01/ %ﬁggg"élg\%‘l’% a%oglﬁgédcb%ﬁe?%]fpctt?raﬂg'f“(gpn&r ﬁl@oﬂ%f@hpf‘ﬁg S?'ﬁ’ee@rlpi'@(‘fai cal
out put of prénddithg\the eicbstiawauss t-theaapofePlidect ed by a col lector portion of
t he earphone, said earphone providing the acoustic waves to the ear of a

user. 5 18. A coupler for an earphone according to claim17 where the

one acoutt 1 2 BB rorTREICNBRe RpopfiRG 1B Y17 her 4@ Hofetstbufiion° ™'

i nsul at i ocopgsises at (eak® ond of thpfadiowlig: an ear phone according to claim 17,
said at | east one casi nﬁ is, two casings, one casing containing said
mi crophone and one casillg ﬁi'??StQB@l?@PiJéﬁ%héﬂweﬂﬁrﬁﬂ%tf ahffer, said casings

in acoustic isolation fpmeaciy 8hAGLyeral-aBuSRY MNstla i&ﬂrpa%?e.ear phone

according to claim17, erein the acoustic energy transforner is
proxi mately positioned with respect to a hollow el enent, the el enent

defjnin n,acousti ¢ collecting space. where soynd ves emtted from said
acoust i %%né\ 89”@?5&&%} ﬁ@rpf{gﬂg %&q@@é&& “jﬁ'ﬂ" 325% Frlepst ane Lasistisc
tube. 20 3o Aadi I a i i | y\ﬂ% i o] e nt is
an int egralci)y _fg%egh%agfﬁg %eté@gﬁdp?g?’ﬂ (a:glsci g'o?fzeg.aﬁi %thh%%jgp%régp

del i ver i ngcausticenreroy diansfarmen saig casinigsdn aonustiv isalation fudev eaeh oflera user

wi th reduced el ectromagnetic radi ati on exposure to the user, the 25 nethod
i ncluding the foll owm ng steps:

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

16



converting el ectromagnetic signals into acoustic waves by the portable
communi cation device; collecting the acoustic waves; and 30 conveying the
col | ect eav@opuabi c waves to the ear of the user through apChaldiew2zsube
capabl e of conveying the acoustic waves. 23. A nethod as in claim 22

wher ei n t POrtablaemIMWgicatiep deyicet f ect ed i nside the 16 WD 02/ 13492

PCT/ 1L01/ 00726 portable conmunication device. 24. A nethod as in claim22
wherein the converting step is effected outside to the portable

comuni c4.i dnnbtivod es i cRim 22 meheifl the doRvettingetaR id effebred GAsEkiteitAg t he
step of: trgﬁgg[%i tting received el ectromagnetic signals over a wire fromthe
portabl e &8 ADIMBRICEON E8Vic§- a coupl er, 10 the converting step being
effected within said coupler. 17

25. A method as in claim 22 further comprising the step of:

transmitting received electromagnetic signals over a wire from the
portable communication device to a coupler,
10

the converting step being effected within said coupler.
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