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WO 03/055270 .*166166* P 1 21 June 2006 VI BRATI ON- BASED
"TALK- THROUGH METHOD AND ‘ eld O Invention 5 The present
0 a

i nventi onwo@basxsy general 'y k-t hrough system |n peamscoub®sy the

~invention relates to a vibradff'%n-based tal k-through appar at g, 2Backgr ound

10 In a noise-filled environnent, heaging protectors are used to protect
the ears of its wuser. Earplugs, muff type circumaural ear cups and the

| i ke hearing protectors, provide good hearing protection when properly

wor n.  Thes §IBRATIGNBABED TNISK - PHRO UG HIVIITHRODeANDBt ABPRARAEUS r oundi ng

noi se. Active noise canceling devices further reduce the |ow frequency

noi se that the hearing protectors are unable to alleviate. 15 A hearing

pr ot ect ie#ﬁ@&;ﬁéﬁﬁﬁhﬁs user fromthe environnment in the acoustic donmain. In
envi ronments ere physi cal dangers are inmnent, nearby voices, warning

si gnal s Thanpresay iaeentive réleen geadrhyn @t adlktthgaphaystent hint pertioudars ehe

»lronically, the use of hearing ?fﬁmt ectors to protect the sense of hearing

of its ugkentienyelalsrie sbwtioprREsyhiati-thgueh2ppaaiiet y of the user in the
process. Various nuff-type electronic hearing protectors use a conbination
of external mcrophones, limting anplifiers and built-in speakers to

I nt roducBacdkpuoendhi l e controlling the intensity of external noise to a
safe level. This allows the user to hear 25 external sounds. These hearing
protectors are conventionally known as active, electronic or talk-through

hearjong R 948REIIRIRAGRANE et NBeddBR pro@btoRe dle wBE &6 ProtbetomgRalsher iear i ng
protectors. However, these active hearing protectors require the use of

headphoneset.y Féarplugs, smuffaype sorcimpansd sear tcupsiged ithe dilspjheanng drptogtemns.

headgears, protective. hel net br.eat hi ng,a r at h '
head?rmul?ff)g © @sbeaﬁ/\?ge‘?{g&f’ﬁbq R Brop ?@%Rﬂogﬁ'r i ﬁ%esgplgetaéggoéré{égtgﬁsnot be
used ef f aelidéeligh ¥MdnatRArofRhttesndid@bsise. cAbERoifRaticting|deeRres Rithtihese

active heari ntg protectors for firefighters, construction workers and the
like hi gednesi the lew fiequanarneise thaf the heyypg protegtpppare unable to alleviate.

15
A hearing protector isolates its user from the environment in the acoustic domain. In
environments where physical dangers are imminent, nearby voices, warning signals
and sounds are being attenuated together with the noise. Ironically, the use of hearing
protectors to protect the sense of hearing of its user may compromise the physical

20  safety of the user in the process.

Various muff-type electronic hearing protectors use a combination of external

microphones, limiting amplifiers and built-in speakers to introduce 'sound while
controlling the intensity of external noise to a safe level. This allows the user to hear
25 external sounds. These hearing protectors are conventionally known as active,
electronic or talk-fhrough hearing protectors because the user can hear speech through

the hearing protectors.

However, these active hearing protectors require the use of headphone type muffs that
30 impedes its use in conjunction with headgears, protective helmets, breathing apparatus
and the like head-mounted gears. Moreover, these active hearing protectors cannot be
used effectively with ear-plugs. This reduces the usefulness of these active hearing

protectors for firefighters, construction workers and the like high noise environment

R
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- WD 03/ 055270 .PCT/ SG01/ 00259 21 June 2006 2 operators or workers as the
"active hearing protectors cannot be used together with other respective
head and me@piwsae®ry protection equi pnent. Since the speakecs/sgsea2sn the
-active hearing protectors are capabl e of producing 5 soundi atneaobevel in
excess of 120 dB, limting anplifiers @are required to avoid transmtting

hazar doug, SOHR of Sk s e AdERA healile LR AKR orfi BRI IbinkAlr e Ui s

further poses the ear to an 1 nherently unsafe device, speaker. Hence,
t hi s cl eatley répédtivethead mebdsgimtors pbatdtem dgalpkadnlar ough appar at us t hat

addresses 10 the foregoing problens. Summary Enbodi ments of the invention
are based on the principle that audio input froma bone vibrator to a user

i's condugied fy spesieEPLaAt in;)me%ﬁv% %%ﬁ%pﬁnwo&% Thpdtle RenesuRRg 15

inter-cranial fluids directly to the cochlea of the inhner ear. Co_r?ventional
bone ¥i bseunst ¢ awlsvelhinaexcess 96 1RAodB, Hmithgnemplifidscaicorequirethéal@veids, are

general Iy unabl.e to transmt, beyond,80-85dB with refer e o the.sound
pressur e¥faPéR} ﬁm%#xaz[a up Sy lg‘éf?j? tc*I'_meseabl LEE §ygRt %{ﬂrﬁﬁf%%ffglﬁﬂﬂ’et%{fi br at or s
W thin t figrther@kgoseaa@ar ®inf ifher&@Rt hilHRAURVREPOS Ykl the ear to bone

vi brator outputs. Attenpts have been nade to increase the output of a bone

vi brator by increasing the driving voltage of the bone vibrator. However,
the outp e e Mi tor .beco op-tinear whe hi gher driving
vol t age: Henihn PGBRR B BlBha 658 Befwmat bR e Race iR one

Vi br apor tihe foncdottiggsrobleing. vi brations that |ift the bone vibrator off the
skin of the user (i.e. 25 simlar to a junping -effect). However,
irritation fromthese high vibration levels are |ocalised at the point
where th ugggﬁgyibrator cones into contact with the skin of the wuser.
Hence, this shows that bone vibrators are inherently safe. A bone vibrator
i s used Bmlicalivdents of thie iavenéiop hiefbagel on dreqpioipte tiatlaudio &fput frgmea bafe ear pl ugs
to provide a tal k-through, system Wen depl d in an_acousti c-hazardous

S Y.
envi r onmeHRratop iy pueerris aﬂsquqédalwpa Pompigation 9@19%&%@% Fhthsesiull beperAdd when
hi ghyssoyndr-taval ﬁuﬂd@ﬁgecittﬁf tH‘tl:ipéocﬁleﬁ%‘P WeQhher bl S can be acconpl i shed

either by a conventional "anal ogue conpression anplifier or by a digital
noi se reduction elenent. WO 03/055270 PCT/ S&1/00259 21 June 2006

Conventional bone vibrators, which are also known as bone conduction transducers,
are generally unable to transmit beyond 80-85dB with reference to the sound pressure
level of the inner ear. This places the output of bone vibrators within the “safe range”
20  for continuous eprsure of the ear to bone vibrator outputs. Attempts have been
made to increase the output of a bone vibrator by increasing the driving voltage of the
bone vibrator. However, the output of the bone vibrator becomes non-linear when a
higher driving voltage is introduced. The higher driving voltage provided to the bone
vibrator translates into vibrations that lift the bone vibrator off the skin of the user (i.e.
25  similar to a jumping effect). However, irritation from these high vibration levels are
localised at the point where the bone vibrator comes into contact with the skin of the

user. Hence, this shows that bone vibrators are inherently safe.

A bone vibrator is used in tandem with an amplified microphone and in-ear-type
30  earplugs to provide a talk-through system. When deployed in an acoustic-hazardous
environment, output from the amplified microphone can be attenuated when high
sound levels lead to minor discomfort. This can be accomplished either by a

conventional analogue compression amplifier or by a digital noise reduction element.



3 This not only avoids distortion fromthe bone vibrator output, but also
‘allows a user to continue hearing the surroundi ng conversations in the
hoi se. Thwot@loks2zér ough system can be further coupl ed to @aTasti00/00259
“transmtter, a signal set, a receiver to function as a vifrahd 6sesbased
communi cation system |In accordance wigth a first aspect of the invention,
there isdisc - Y1 L OR- t 8
facili tair ﬁ’ﬁd‘ok g@iqy %rd %S%L&#‘%l?ﬁggﬁgggonlfs‘?h%t&é% arg’irbr?ggggrag g?z%ﬁlg‘% tcéyst em
t he vi br aétne hedringtthe swedundinptoonversiipns &i thgnoike. a ni cr ophone assenbly, the
m cr ophone assenbly conprising: a first mcrophone receiving anbi ent sounds
fromthe surrounding environnent; and a circuitry being electrically
.connecte he fi ] i o AT C i g t he
bl ent 4 e e e e P Rt "t ot
el ect§i cedceivegdusctionls aciibation-bysed ophidfupicaton bystenecei ved anbi ent
selectrical signals and transmtting the anplified anbient electrical
signals to the bone vibrator; a bone vibrator disposable onto the skin
coveri ngya, Glsaiahad wpﬁraeﬁ@{a e Nthe TbEnticRONRrd/isRARIREd GANMEHSH-Bakeli e
anplified anmbient electrical signals received fromthe 20 circuitry into
vi br at i ormk-thirhegth @pparatusr firofachgiating tdiaphiredght dot rre ustc noplgomeheasivgnbl y, t he
crani al bone cond#cti ng . the.vibration L9 the cochlea of an inner ear of
the user PrAEHoRSYSiempth tvbbcf?til%tag(pﬁb%?ﬂ‘&ﬁﬁ%s, P §&REHFPNng protection apparatus
bei ngp det achabhi¥ropR&R! Aferhity! A€ niérpiirelasapftybbiprising t he. hearing
protection apparatus_substantially preventing sound frombeing transnmtted
to the inner ear ofe"fitst usierophose réseiyinghambient spundsnfipm edsuaroyadingi oni ng
means for nountin to.an outer ear of the user the hearing protection
apparatus in CANEER A% he positioning of the bone vibrator onto the
crani al bone, and tahgirdigiay ibethgpsledtedllyodonapsiad as ube Siwdtsinivadphohe,ythpr event i ng
sound frombeing transnmtted to. the correspondi ng i nner ear. of ti}he user
t hrough the edist Jpiceephane Gprvieeing tthe wah@nmmuag%rrq@% sfeMbrBl e ont o

ot Stbst ant | argLtife (S Gmeb e Thios 30 Nai e T o BRe™ SRS Eheggee M ' ©

amplifying the received ambient electrical signals and transmitting the

amplified ambient electrical signals to the bone vibrator;
a bone vibrator disposable onto the skin covering a cranial bone of a uéer, the
bone vibrator converting the amplified ambient electrical signals received from the
20 . circuitry into vibrations, the bone vibrator being coupled to the microphone assembly,
the cranial bone conducting the vibrations to the cochlea of an inner ear of the user;

a hearing protection apparatus, the hearing protection apparatus being

detachably coupled to the vibrator assembly, and the hearing protection apparatus
substantially preventing sound from being transmitted to the inner ear of a user
25  through the ear canal; and
a positiorﬁng means for mounting to an outer ear of the user the hearing
protection apparatus in tandem with the positioning of the bone vibrator onto the
cranial bone, and the hearing protection apparatus substantially preventing sound
froi‘n being transmitted to the corresponding inner ear of the user through the ear
30 canal, |
wherein the bone vibrator is positionable onto the cranial bone in a manner

that use of the hearing protection system is not substantially impeded.



4 I'n accordance with a second aspect of the invention, there is disclosed
a nethod for providing vibration-based tal k-through hearing protection,
conpri si ngotobesereps of : di sposing a hearing protection apgarsgivl/8o2sh
~relation to an outer ear of a user for substantially prevanfuhdigposound from
reaching the inner ear of a user through the outer 5 ear; receiving '
anbi ent so 0 € 'ﬁg(h Weh Q5HT8 e iNERcIBsdd 4 flethodi f6f OPhoNe,
the fi rs]?1 é#gfdg%%eoﬂaethgosﬁ\élgkﬁ ?%39‘{ e g%ieéﬁt ’sou?l(lfs] 1rcécsei ved into anbient

el ectri cglovidigmeibstionpbdd tyiknhrdvigh haarigeproteetias tompasing itpraddps oflecei ved from
the first mcrophone, 10 the anbient electrical signals bein lified by
a circuitry, SNBOSIA BarRgiProtEctan; apgarapis st %t@aﬁ?ﬁng%?h&ftoga “gf‘)raﬁgﬁe. first

m cr ophogdshASIRF hridGedidg sBORE YDAl QR tithet B& gtk Whef A¥GIdHEe Bufet ani al :
bone of %lﬁ’g ause?}fbthe ?rsani al bone cognduclti ng the vibr atigons produced by

t he oneeari brator to the cochlea of the ear; and 15 transmtting the
amplified anbient. el eitl:_%ri gal s('#??al s to a bone vibr.at or, tt.h b 1ps§ vi brat or
converting t hEEIHS AL G 191k dhe SppU &S IS VY &t 'ohs, the
bone vi brat,ghndiei e alrSCilibephdde coRNBGHLd Attt Gy trédcivedhati@i n the
user is able to hear anbient sounds fromthe surrounding environnment with
the ear pnbicattledrital signaelsheari ng protecti on apparatus. 20 Brief Description

O The Draw ngs odjment.s_af .t he invention.ar ' : inafter with
et of ence t o ARG g tnetl <itstil MeR bR AT HEHRE Subibd

per spect fheardbiey éctical istinals ¥ind &sphfiédbK a tchicoitighamp firr dtausiry béig 2 shows
a perspective view of the vibrat]on-based tal k-through apparatus FIG 1
with a seleetigaly eqnopeied o hapympiewpB9ne boom and 30 FIG 3 shows a

per spective Vi . i i on- 1 - im.FIG 1
with a cont aclt1 O-e%[tésé%teiﬁ ?3% g@%@é}r &g? ?gez“%déo?lgh%é %g%id%m b%@ﬁs‘% %%6’0@%9
Recei vedchiaAbgnsiond0&thg tBa vibuatéon2 asiubed by the bone vibrator to the cochlea of

the ear; and

15 transmitting the amplified ambient electrical signals to a bone vibrator, the
bone vibrator converting the amplified ambient electrical signals into vibrations, the
bone vibrator being electrically connected to the circuitry,

wherein the user is able to hear ai)nbient sounds from the surrounding

—

environment with the ear protected by the heafing prstéétion apparatus.
20
Brief Description Of The Drawings
Embodiments of the invention are described hereinafter with reference to the

following drawings, in which:
25 FIG. 1 shows a perspective view of a vibration-based talk-through apparatus;

FIG. 2 shows a perspectivé view of the vibration-based talk-through apparatus FIG. 1

with a second microphone supported by a boom; and

30 FIG. 3 shows a perspective view of the vibration-based talk-through apparatus in FIG.

1 with a contact-based transducer attached to a cable.



~ Detailed Description A vibration-based tal k-tbrough apparatus fBET/SG01/00259
‘addressing the foregoing problens is described hereinaft Received2b iAuguist 2003
enbodi ment of the invention, a vibration based tal k-through appar aind20&0 as
-Shown in FIG 1; includes a C shaped headband 22 for extendi ng around the
neck of a wuser. The headband 22 has asfirst end 24 and an opposed second
end 26. Thepemwbaad,paani s resiliently biased for fitting heads of various

doupl o0 Lo trabireboed bR ety fr aidleSEE S rhdepiiafas g v 2 10

-respect i velggscrikaihredaftehook assenbly 28/ 30 includes an ear-hook 32, a
bone vibrator 34 (not shown) placed inside a vibrator housing 36 and a
hol der 38. The ear-hook 32 is substantially shaped and di nensi oned to
conform t50 tAémsouhbrdiper ioptheriyvepfioran virggtionfbasgd tadlethrouph appaigtuh#b¥é 32 ext ends

over 15 the JHSER6. RHEWBLEL . bod NARAl 10k LhEREomTaR dean6rari DT 2t or 34

is p05|t|one ove one he bone vibrator 34 converts any
recei ved el axserr i Tlael hepifopme 28 hamaoﬁrstv@r@r%ﬂt pnginan quecdt‘@ﬁﬁ?@re&ld Bonkreconduct s

vi br ati ons gengLal £r DGEAS, NPy Ehag Haididsansri ts the vibrati ons

to the ear e user e vi rat housing 36 i s shaped and
di nensi oned to accommbdat e t he bone vi brator 34 within. The hol der 38

extends {rom tﬁrs‘? eﬁa}{oolp ngéﬁ?lﬁf %§ Ondt Jf;_lgon}i lBRLR EssE'rHH§ B U gs c%@plcci_ Rand ﬁllsij er 38

ext ends a ong e Interior periphery o ear of the user.

The hol der 3@(1;5!69:1@ pegord enkd 26196 the headhpng: Brrespactiyplyo @%W@W%’n%ne The
ear- ook 25 AAGfH in GARYoL ATRKGle Hhark™a (H3rRAGH:D pRcdkABASh dtbrkeot N OUGh
ea

apparatus 20 from the user. This also faC|I .ates the easy

vieani ng of t hrasing b6 andi adiwidsndfe dThe gpirhook B2 i guhstangpily shaped andb@mensioned he head of

the user as Forb%nt%ﬁﬁﬂ“ﬁ%m@ﬁﬁe%i?ér%'o?ﬁ{ A0 of& tider.t The daBBGIKER dxpadDERE Vi brat or
34 onto the tenporal bone and i i

ds the bone Vlbratfz{)gsn?ﬁél”fl %Pt& in place.
The firsi5 ni the synetoreperiphersofihegarplihs yser. s berp yibrptor Psﬁ‘é‘m of 30 the
user for subgfaiigonh bne qﬂusb&%t&mpﬁboﬁw@dﬁyfeeavadwc&aalm@kledwp by the
first mcrophone 42. A m crophone assenbly 40 |s eta habl, %)I ed to the

headband 22 aﬁmupme|méﬂsnparﬂb?qe§9n4w@w8>&?8ﬁ%8°&?“ Pg Yipr not shown)
and a m cr ophonenlRushddbidfons 16 Be MYNRERsHEET | PEA/ AU PCT/ SGOl/ 00259

Recei ved 25 August 2003
20  The vibrator housing 36 is shaped and dimensioned to accommodate the bone vibrator

34 within. The holder 38 extends from the ear-hook 32 to the vibrator housing 36.

The holder 38 extends along a portion of the inferior periphery of the ear of the user.

The holder 38 positions the bone vibrator 34 onto the temporal bone. The ear-hook

L) 25 32 permits easy removal of the vibration-based talk-through apparatus 20 from the
head of the user. This also facilitates the easy wearing of the vibration-based talk-

through apparatus 20 onto the head of the user as the ear-hook assembly 28/30 acts to

locates the bone vibrator 34 onto the temporal bone and holds the bone vibrator 34

firmly in ﬁlace. The ﬁrst microphone 42 is preferably located far from the mouth of

30 the user for substantially reducing speech sounds from being picked up by the first

microphone 42. *

A microphone assembly 40 is detachably coupled to the headband 22 and includes a
first microphone 42, a circuitry 44 (not shown) and a microphone housing 46. The

AMENDED SHEET
IPEA/AL



- 21 June 2006 6 first m crophone 42 receives anbient sounds fr 5
‘surroundi ng environnment. The first mcrophone 42 is el ecﬁédeﬁéﬁz_y) A:onlr@% 2d
to the circuitry 44. The first mcrophone 42 converts anbien

-received into anmbient electrical signals. The anbient electri zlaﬁungl BRal s

are then transmtted to the circuitry &4, The circuitry 44 anplifies 5 the

recei ved anﬁiseﬁicroghceﬁm ir@aalvcssingimt souadsdirdnr tm surronsdinhenvaophdnf. i B anbi ent

el ectrical n vi br glpe m Qusing 46 is
shaped and ﬁdé‘ﬁ?@ ﬁ%ﬁga gecﬁggliye B0t dg‘ﬁﬂwf gt gﬁéﬁﬁ%ﬁ%%fg and the
circuitry 44 cobhets smidénophode rdicivel ingp #abi¢rs etpgtupdled;nal@ ﬂ"heambla@band 22. The’
bone vi brat 34 i.s .ele trh_call dqg egl F%S&% ITF@ hﬂé 10 The
circuitry 4'% fidcal, pinals, 31 Biel et sponse of
preferabby thknenivdDihiert olediibi s1gﬁalbamdlmnymmm?)hmp!§icg@mbmttqlﬁctﬂ%l circuitry
44. The mcr.9 e housi PaAsiandsdisnBasdaonRd to house
t he battery g’%gs plc'ne c?‘?hcs?uﬁ mt&éljéf % {ggo g%érrpres'g?on zgrrplﬁdl er (not shown)
for scal i ngdinsesidredeb toise mtbltbmﬁrselrm@toph@alﬂs#f@n@? sirgitoWta Piee- det er ni ned
level for t t; b Reabel B4 TG0 GAbrBO30ks t he | evel
of anbient e %ﬁbﬁg‘%@m%ggano‘gﬂ sttoantl ally reduces di StrOI’tI on at the bone
vi br at or 34 elaftaenlly coringtted to ksl cirofittafbi ent sound is received by the first
m crophgge 42. 20 The circuitry 44 includes a noise reduction el ement (not
shown) having a limting Ilevel which is pre-determ ned. The noise
reducti on elTaersinuityyadsis oy agtivei cirenitry shishbes & APAUERYTTATPENSE AF PGP el s not
exceedi ng t% 'dom{%w&td Ae%at&&shﬂﬁwg M&th&!cﬂaﬁn{ﬁct TeRlibbiread i on, and
ectri

rejecting anbient e nal s aV|n | evel s exceeding the 25

fLimting | e\helrsmg'l’fﬁesﬁlﬁhgﬁhﬂé%@dldmmmdt?h@m?ﬁ%?ﬁe%n the vi bration-based

-tal k-through apparatus 20, is used in tandemvmth a hearing protection
apparatus 48. The hearing protection at 8 is prefera
i n- ear - tYpe Thp gt mﬁla@eafcewewﬁsemsam %‘o‘g ‘?@Jﬂrdscé gf@"o‘ﬁ’l’%@?n

transm tted ;hich\GeckRAL g beRiw 4 Bf‘eodeiéﬁﬁﬁed Ve i rahdhdssRArto BRMdhe and

therefore provides hearing protection, Hovvev a ot ectl on
appar at us 4g%eser s Jhepealmgt9fcthe devel,pb pmbigntog e"&'f“ﬂ“&'? ﬂ‘b?f'%tﬂ?‘g’(

nuf f -type) QemkdsNdstbtionh &€ ik Vand Pidakc WSwhen [ Bigh ilhepéf sibiddsamdtial k t hr ough
apparatus 20 al |l ows sgfech rnlng signal s and

received by the first microphone 42.

20

The circuitry 44 includes a noise reduction element (not shown) having a limiting

level which is pre—determined. The noise reduction element passing ambient

electrical signals having Jevels not exceeding the limiting level to the circuitry 44 for

amplification, and rejecting ambient elecirical signals having levels exceeding the

25  limiting level.

The first embodiment of the invention, the vfbfation-based talk-through apparatus 20,
is used in tandem with a hearing protection apparatus 48. The hearing protection
apparatus 48 is preferably an in-ear;type apparatus that functions to impede sound
30 from being transmitted to the inner ear of the user through the ear canal and therefore
provides heating protection. However, the hearing protection apparatus 48 can also
be either a super-aural or a circum-aural (i.e. muff-type) hearing protection apparatus.

The vibration-based talk-through apparatus 20 allows speech, warning signals and

AMENDED SHE:.
IPEA/AU



| AMENDED SHEET 1{ PEA/ AU PCT/ S@1/00259 Received 25 August 2003Ct12dGding2s9
12006 7 anbient sounds in the frequency range of 400Hz to REQXEEDstR,REt 2003
transmtted to the user. The ear-hook 32 is shaped al |l ow access tlg, thzggﬁi
‘outer ear. This allows the hearing 5 protection apparatus 48 t& B&°eX% 1y
inserted into or renoved fromthe ear @anal wi thout renoving.the vibration
based t al k- ihisien gburdp pathafragedey hagsmf BHEHAe A0V iy be trapswited  BF er abl y, t he
hearing protection apparatus 48 is detachably coupled to the vibrator
assermbly 36"{%ing I engths of strings. The strings prevent the misplacing of
the hearing protection apparatus 48 when it is renoved fromthe ear of the
user. 10 A con | ' f @0, h weOe Basmd tal k

t hr ough appig% ﬁ%o%n?ggg gf1§gtl;édn‘9|{°r‘?I %I%ésq%@c%@n%rcﬁeghg?meisoﬂt maig el enent s:

a headband ptectiorf pmtatusadd- toolsk casiy sespigdyingogor rrmerrdofier dbs eHodRlassendl y

30, a bone yj : ' ) Sikdd td 201femoRe had ofgsenbl y 40, a
first m croph@‘?\‘gt[%mgn#dmgwﬁgg?tﬁ%%%ect ?%ralﬁlé? appar ?t us ]é‘?'t%gh?e

descri pt i ongsern Breferably othe theatingepratestion trppastut 4 is SrBaPhoTeP

positional r ' hyPSs g %ﬂeof% QNERY Sl provbdo@sd rhisplidgy dfi r st
enbodi nent o%kﬁéﬂh%%v}gntio Wth re?glfeence to FIG 1 g&le I ncor por at ed

her ei n. The tii heppeoetection seaarasisy 8 adien s remavad domyBnerr 9D PET i nt er connect ed
by a short length of wire. 20 An /0 (input/output) adapter 50 is _

electrically connected to the circui tr¥) 44. An_ extendi bl e ca?(}e 52 extends
from the ni o epdrorrmbadissninigheiaventon, a1 F@“@?‘%‘“’G%Bﬁ‘é Oef SPHABRS £ B adapt er 50

is coupl ed tQ.Aint FaN3CeinRkesOdt eight Snald BBERY: \aSlicadbnd PRRSifst @r-hok  recei ves
el ectrical signals via radio waves for Bac{a} itati n[?34r_angot&%gmﬁ%incat i ons
Wth a basesembly 22 sooond ra-hopk asserably 3P & ”86’??‘7’@‘? S FIPS ™ spee

el ectrical siggRahfrdpRe® ¥RemBly A0 hhfirsCinicsphibfiey 42 4bd iankearimgadiotectiges f of
transm ssion. The transcejver 54 al so ,rece{hveﬁ_gradli Ogﬁ’avaensb %Pgncponverts

i nto secbnd appwaan 48| ekherdesaptiansgRriation o e RIS TBREY G Phe &Y cuitry 45.

" . positional relationships among the components described in the first embodiment of
the invention with reference to FIG. 1 are incorporated herein. The microphone

assembly 40 and the headband 22 are interconnected by a short length of wire.

20 An J/O (input/output) adapter S0 is electrically connected to the circuitry 44. An
extendible cable 52 extends from the microphone assembly 40 to the J/O. adapter 50.
The /O adapter 50 is coupled to a transceiver 54. The transceiver 54 transmits and
receives electrical signals via radio waves for facilitating radio communications with
a base station. '

25

The transceiver 54 converts first speech electrical signals received from the circuitry
45 into radio waves for transmission. The transceiver 54 also receives radio waves
and converts into second speech electrical signals for transmission to the circuitry 45.
By doing so, the transceiver 54 facilitates radio communications between the user of
30 the vibration-based comymmication systems and users of other communication

systems.

The circuitry 45 mixes ambient electrical signals received from the first microphone

42 with second speech electrical signals received from the transceiver 54. The

AMENDED SHEET
IPEA/JAU



By doing so, .the transceiver 54 facilitates radi o comunicati ongd38§i6E00259
‘the.user of 30 the vibration-based comunication systenms apgiRghs £ f%&h
comuni cation systens. The circuitry 45 m xes anbient el ectrical si g%’

-feceived fromthe first mcrophone 42 with second speech el ect P dgte 2006
signals received fromthe transceiver %. The AMENDED SHEET | PEAJAU
PCT/ SQ01/ 00258itrReme hfithed ShAugkal elRQAG Phaliund RO the pmplifiedr y 44
anplifies the mXxed el ectrjcal _si s and transmits the anplified
el ectrical <ighgplsiangls C‘Efﬁlﬁﬁﬂ’\'ﬁt‘%sgt or 34. However, it is preferred that
the circuitry 45 prevents anbient electrical signals 5 received fromthe

first mcrophone 42 from bej transmntt to th | i&a1s34 when
second speediPE'Ee TSC%TQ"E?JQH%T e Py ) TSy '#sr g%g?rﬁgd%%gﬁg%gli{ ver 54 by
perform ng spedivehifiog the Sfstiniceophone Hadrom bejng trangmitsd sonhé bdneedbratpic34second
speech electrical signals receiv r ANS Rl ¥ikceRdr 30t ransmts
the anplifi e‘ﬁgeé‘e%% §f)%’eﬁlﬁ°%éﬁa(iac§fgrg?1§:aaﬁgg%cglﬁg‘f sﬁ% ?r; the bone Vi br}Iat or 34. 10
Al t er nat i vel perfotrhiag Givitching pperadionpr eihe rairuise cn amelfisedbe scerd FREH signal s
received from the.transceiver f k {3050 the 8ebiired tdaendoONe
vibrator 34 %é’?lca Wgﬂfww@%{g'g’tn?ﬁectéﬁ%g%}‘gﬁg{%datgae recei %g% fromthe first

m crophone 4gelh epetiitdrsiynsigtotind bonhiihgtordfper ati ons. The circuitry 45

anplifi eﬁ the ambi ent electrical signals received fromthe 15 first

m cr opho @ 42 and transnits the amplified anbient electrical signals to the
bone  vi br at akerBtivel, fhe cinmity 45aintvents Gecond spaekh elecinslsigBalieEst I assenbl y

40 to the first, ear-ho S THehd by iYratoR Bk 6wiRG dibasnt des
e, {ransceive [9){ froft §§1§%%%15§1§1€% Otg40_ o T8

JWre)

dexterity to the M Crophone as : he first mcrophone 42
renmi ns el ectlestiedl kignalomn ewtivel from thecfitet mistpphong 435y Pﬂf%‘@&grf&gtﬁli“% ophone 58

(not shown) i T ; hfbitit@letirical digh#ly reddived fibethe econd
m cr ophone 5§Se5%1r?§§-jr@g%gﬂlﬁﬁgﬁﬁgé;%ﬁndsl recei ved g?ro,m é{]tﬁéllljﬁler into

first spedch fiedt eidrophond 42singd mrahsmits fherrmplied aabient gleefgical gp h of the
user. These ’vi]oeééﬁfi rst speech electrical signals are then transmtted to
the circuitry X5, 3\ m cr ophone

A primary cable 56 extends from the microphone assembly 40 to the first ear-hook
assembly 28. The primary cable 56 provides dexterity to the microphone assembly
20 40. The first microphone 42 remains electrically connected to the circuitry 45.

A second microphone 58 (not shown) is electrically connected to the gircuitry 45.

The second mictophone 58 converts articulated sounds received from the user into

first speech electrical signals by being positioned near the mouth of the user. These

& 25  first speech electrical signals are then Transmitted to the circuitry 45. A microphone
windscreen 60 is shaped and dimensioned to cover the second microphone 58. A

boom 62 has a first end 64 that is coupled to either first or second ear-hook assembly

28/30 and an opposing second end 66 that is coupled to the second microphone 58.

The second end 66 of the boom 62 is adjustable for positioning the second

30  microphone 58 in front of the mouth. The second microphone 58 is preferably a noise

cancelling microphone for cancelling noise and ambient sounds..

A switch 68, preferably a PTT (push-to-talk) switch, has two states: an ACTIVATED
state and an INACTIVATED state. The switch 68 is coupled to the circuitry 45. In
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w ndscreen 60 is shaped and di nensioned to cover the second m cPeali®Ge1/66259
A boom 62 has a first end 64 that is coupled to either fiR&deivad 25eaffdt 2003
ear - hook assenbly 28/30 and an opposing second end 66 that is gg ‘%‘l ezg%qto
-1 he second m crophone 58. The second end 66 of the boom 62 is }i St e
for positioning the second 30 m crophofe 58 in front of the nmouth. The
second ni crgph@TevASEDSstE, afietishiny 4 aoplifies toalirsteipbich glegitislgiidie f or

cancel l'ing noise and anbient sounds. .. A S %ﬂ;‘ arapl WPTT
(push-to-t allekﬁ)‘vcgvﬁg‘f‘ﬂ e Fﬁfgn‘i R eRgpe? aﬁc?lwﬁ - ,%%EaDI%@{eat e a_ér%léan
| NACT| VATEDQ8dudda®si Sl tratacebBr b4 hioip NACTIVATED gite,dhe ¢ircyitys4 | n AVENDED

SHEET | PEA/ AU PCT/ SQ01/.0025 Recei.v ) d0J0/CE N Eord006 9 the
ACT| VATED sPraYsats thé, Bansrpesipn f’ *44P %eﬁ%?%tﬁgaéé%%ﬁﬁ%gt speé%&el ectri cal

si gnal s 5 r eg@irddend SO idtans@vend. ni cr ophone 58 and transmits the anplified
first speech electrical signals to the transceiver 54. In the | NACTI VATED
state, the circuitry 44 prevents the transm ssion of first si)eech

el ectrical gi@gnaksbécaeit\odthe invemtion)e viteatipneased tatk-thropshanearses 2bas he
transceiver 54.. hird enmbodinment of LY QBIdoQH 22 VALY Sbhedk based

tal k-t hrougﬁ“‘cﬁdbﬁ’\rlét #fs”ﬂ?“ﬁ%s of enmfgﬁ eli—ﬁa%n{s?:, conpr i Sés of nine wain

el enents: aheablpaas) a2@coml &drhetk esemblydi0, adoye viigloHt, 2 MIERBARE ear - hook
assenbly 30, a pone vibrator .34 ' SRS AB| M 14 adapked 1 1 ST

ni cr ophdRe &%‘?mgly%ga?hﬁbmbcrr?ﬁhg%éﬁzgﬁ%%%ggﬁﬁgc’%%p an 1/°0 adapt_gt? 50, and a
transcei ver sbZand Bhensteser 54t Tiendesdriptions| inrdlation o the iyeuctyral sepiiguggtions
configurations .of and.posi.tional re | ' HERRBed e RORRBAENT S

‘descri bed i r??t’ﬂg ROSS P regihﬁ%s Pren on%;ﬁ% %gﬁ r?\%gt%t.l on W th reference to FIG
2. are incor pabadie@nthethé mventioh witht aferepxe wpilGo arehincorpdipied herpiangift s: o
second m crophone 58, m crophone W ndscr ok S0:.rdRGhedvia@ere®2, Which
are. corresﬁgan‘aﬁcf‘@c’?d?ag&r%?c% %1%. gse\é%on a%foﬁgghsceg’tracﬁ%gucer 70 (not
shown), B t reanaduCRiomhEY shith aiZonesgoralingicpldeed\py agpntact-basep FaRBCet hi r d

enbodi ment. _These replacermne are. | &l LRt 1P as maherg. a
br eat hi ng JBpé‘P&F}E@% ’saﬁlsaﬂ%}l.;“gcﬁgmﬁﬂ%é 2%%%2& glelga‘se . transducer 70 is
el ectrical | Venfvonineat edte@ tephcament Uire mpyeferahle Tin situationst where Babetfhipg ansducer

70 converts vibrations, received fromthe skull of a user into
apparatus 15 uséd. :

20  The contact-based transducer 70 is electrically connected to the circuitry 45. The
contact-based transducer 70 converts vibrations received from the skull of a user into
first speech electrical signals. These fixst speech electrical signals are transmitted
from the contact-based transducer to the circuitry 45. The transducer housing 72 is
shaped and dimensioned to house the contact-based transducer 70, The. transducer

25  housing 72 is preferably flexible to allow it to conform to the outer periphery of the

~ posterior region of a human skull and allow for attachment thereto. The secondary
cable 74 extends from the transduccr housing 72 to the microphone assembly 40. The
.. secondary cable 74 has substantial length and flexibility to allow the contact-based
transducer 70 to be placed anywhere on the skull of 2 human. The contact-based

30 transducer 70 does not pick up ambient sounds and specch.

A switch 68, preferably a PTT (push-to-talk) switch, bas two states: an ACTIVATED
state and an H\IACTIVATED state. The switch 68 is coupled to the circuitry 45. In
the ACTIVATED state, the circuitry 45 amplifies the first speech clectrical signals
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~first speech electrical signals. These first speech electrical sSPGRHSEGDIZ200259 |
‘transmitted fromthe contact-based transducer to the circilleceiyed 25 Aughg 2003
transducer housing 72 is shaped and di nensioned to house the copf 3¢t -Bgsed
~transducer 70. The transducer 25 housing 72 is preferably flexible to allow
it to conformto the outer periphery of0o the posterior region of a human
skul | and akdcomed fém dictcasthnbakd trmdebo?0 4 densodtd e amplif tsPGeah ext ends
fromthe trapsducer housing 72.to.th ] AEERSHAL MeYcirdbitry Bhe

secondary c St575CS gpels oohe Bengfrived i’l@ntg%ﬁf?an_ flexibility to A1 ow the

cont act - basgekverits drschuraissictOoft frsthpeqsh ateoticalryamplerignalsressied oM oot a hunan.
The cont act - bas t Lans Q&54n0t pick up ambi ent sounds and
speech. A svﬂo?c%%%sﬁ,ggf)]}sg c@?ﬁ%ﬁ;ﬁ/{eﬁsfg (push-to-tal k) switch, has two

states: an ACTI VATED state and an I NACTI VATED state. The switch 68 is
coupled to the ci,rcujt A45. 1. stde Ak VAIERBIS bat @e sbdd Gaf-Ravkt ry 45
anplifies th °fsle?lcs cgnpsé'écc °§eﬁfetgqfri cala signal s Ajﬁ/ENDED SHIEET PEANAU

PCT/ SG01/ 00258@mbRedei and dthe Sniswphese Beadly slowy e 566590 PXCEYed from t he
contact based [t ransducer. £0..a06 i ABHRbA Basbd) AnAMRIupE bftratisr XX tostpeech

el ectri cal sﬁnéjr?g S ttgo ?Efe t_crnans?cei ver 54. In the | NACTI VATED state, the
circuitry 45watgrresiant t adesain fepsni ssion of first speech el ectrical signal
signal s {dla_cei ved fromthe contact-based transducer 70 to the transceiver
54. 5 10 The seal ed construction of the first ear-hook. asses&r}% 28, the
second ear - hipothe fargeing|nanagr, anvibien-based SHRBREE PBHBLS RIFENE™ he first,

second and t fi ki, eg0Rk NERMcRinRhist S tHeNiedtiib® for bdiesvinfpriae ifongdings ed
t-al k-t hrough apparatus 20 to be water-resistant to ce S th. in the

) be & W al
f.of egoi ng rasisspantages plsonrendanalalratonbsed Bk 28 Satﬂ[}ém}‘éi’ scri bed
accor ding t ot raoad biBe ifvetfontahedibdiosed) il i apfacnt @duie skiledig thhre
f oregoi n di sadvant ages_  of conventional. vibration-bas - ough
appar at ug'?' Abtt otigyho Sﬁ‘“’?ﬂ?’é@”‘%’ﬁﬁ’?‘%&“S‘P&/ﬁ‘}go#%\?gg %agrl?gg}ragé di scl osed,
it is appareghhRd@Rfing omlREcbpe abd Spidtof dictinvention. ew of this di sclosure that
nunerous changes and/or nodification can be nade _
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wi t hout departing fromthe scope and spirit of the invention. | RUIKEEP/00259
“SHEET | PEA/ AU PCT/ SG01/ 00259 17 Novenber 2003 21 June 2006 11 18Navembed2003
A vibration-based tal k-through apparatus for facilitating talk-thyoygah,for

“a user using a hearing protection apparatus, the vibration tal k-t roug% :
~system conprising: 5 a mcrophone addenbly, the microphone assenbly

conpri si ng: Cabf$ r st m crophone for receiving anbi ent sounds fromthe

sur roundi ngl_enV'AQm?ﬁiahibﬁéﬁ%lﬁ-rﬁbﬁ UidphétuB G Shefitaing kitealbughcenaect ed to
the first mcrophone, the first m crophone converting the anbient sounds
recei ved from't hser usthesahqagiog diofegtiemeuprgisetie Vibmtion Apkilapehe e i cal
signals, a bone yibrator disposable onto the skin covering a cranial bone
of a wuser, the cifcuitry anplifying the received anbient electrical .
signal's &nd transni eetiergphoneasserphly. fheamicrophons atsempY CORPESIE: i gnal s to the

bone vibrator, the bone yifnahRfoReHRY R efihidd) BmbRAP bdvhiis drodiieent
el ectrical -signals received 15 fromthe circuitry into vibrations, the bone

vi brat or bei ng coupl é'éf“t“ﬁdiﬂﬁn@“’ifﬁ%?%r?ﬁéne assenbly, the cranial bone

conducting the vibrati ons, tigeuftheveinpQiddtrRanodonadttddio gie Ramitbpldpe user, a

hearing protection apparatus for substantially preventin und from being
transmtted to the i Miehrsiggicroghong %%‘@Wﬁ?%ﬂ@%e‘{%ﬁ Fecﬁ‘g?ﬁis omi¥d 20 a

posi tionjgng neans f ofyea@bing BviroRMEt if@ahBiedRlcoba sigaals, of the user the
hearing protection apparatus in_tandem vvitéh t.he pasiti Orx]%lﬂ of the bone
vibrator onto the cr&rhoas vivee dispagebleputa, 8F’Fﬂ§°‘%ﬁ"‘8¥§€ﬁ pdrfat us bei ng

det achably coupl gdr tiRe tcl6niltP Sirplifitighe 'FBEHNEd dthidn® lelebtiostt ddalsahrdy
preventing sound frombeing transmtted to the cor espon | ng i,nner ear of
t.hre user 25 thr g@@ﬁitplpgethé wp&%qqaqn}blent electrical signals to the bone vibrator, the

bone vibrator converting the amplified ambient clectrical signals received
15 from the circuitry into vibrations, the bone vibrator being coupled to the
mictophone assembly, the cramial ‘bone conducting the vibrations to the
cochlea of an inner ear of the user;
a hearing protection apparatus for substantially preventing sound from
being transmitted to the inner ear of a user through the ear canal; and
20 ~ a positioning means for enabling mounting to an outer ear of the user
the hearing protection apparatus in tandem with the positioning of the bone
vibrator onto the cranial bone, and the hearing protection apparatus being
detachai:ly coupled to the positioning means and for substantially preventing
sound from being transmitted to the comesponding inmer ear of the user
&) 25 through the ear canal, o
wherein the bone vibrator is positionable onto the cranial bone in &
manner that use of the 'hearing protection apparatus is mot substantially
impeded, _ _

30 2.  The vibration-based talk-through apparatus as in claim 1, wherein the hearing
protéction apparatus is one of in-ear, supcr-aural ‘or circum-aural hearing

protection apparatus.
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~wherein the bone vibrator is positionable onto the cranial bonepclvgﬁoﬁoozyg
‘manner that use of the hearing protection apparatus is notRe&sRsd antaughity2003
i npeded, 30 2. The vibration based tal k through apparatus as i CJI aiggg?l,
-wherein the hearing protection apparatus is one of in-ear, sug@ir-u .
or circumaural hearing protection apparatus. AVENDED SHEET | PEA/ AU
PCT/ S&1/ 00259 Received 25 August 2003 21 June 2006 12 3. The
vi brati on- based ks:t hrough ratus as. in claiml.  wherein the circuitry
el udes a conpr oDt fibfBbEbAl: BRPRL AL Fplinlsbs frBllayupt R b il
el ectrical signalchdeet comprepion- ahgilificnion echling vied lefdrof tarmbivantlesiia@h t o t he
bone vibrator, a iggf e.l.evel of .anbi.ent el.ectrical signals
substantial ly reglg?:allgrllgeﬁ?ovg?E‘te(')drl I one%{évﬁlﬁoer Sone Vi r‘?g}eo%rone féfﬁg"a ElPl(li?lgh | evel
of anbi erft sound thesscalgpeofvibd level of mebitntrel¢cirivel sigplsosubstardialifl bglucing
vibration based bl Aaa2RRRIR WS, BFich evt! &' Mofons WS B0 AL i rouitry
10 includes a noi'se reduction el ement having a |n1f|ng everthe limting
| evel. bei ng pre- tetherfinitmédppione noi se reducti on el enent passi ng speech
el ectrical signals and anbient electrical signals having | evels bel ow the
limting level. 5. The vibration-based tal k-through aﬁparatu$ as in claim
1, wherein the crlapvidrationbassd -theueheppesms o bl cldfor ewhartin theairpital  bone
conductifig Vi br aticpiass § heE ;ehecﬁaﬁqraﬁlexmm& Vlimifing ke, } k@imﬁﬂogqgv-qbased
tal k-through apparatus as in claim1l, erein the cranial bone 1s the
squanous part of PEIRg Presdpiamiied.bbn aoise Frduelion-ahasuest prseing gpeeethelectdql t enpor al -
bone conducting Wightiadrldombidnt Qb AEs PANG YD IRLIObelo the Haftng IBV:RT | ON- based
t-al k-t hrough apparatus as in claim1l, wherein the positioning neans is
substantially shaped and di mensioned to conformto the outer periphery of
an ear of the usqhe vRmiidn-bIfg tilk-Ridleh APsRAREA th Alalin § WRLER tRAPAAL US as in

claim7, further conprising a L
15 bone is the temporal bone, the temporal bone conducting vibrations from the

.

bone vibrator.

6.  The vibration-based talk-through apparatus as in claim 1, wherein the cranial
bone is the squamous part of the temporal bone, the squamous part of the
20 temporal bone conducting vibrations from the bone vibrator.

7. The vibration-based talk-through apparatus as in claim 1, wherein the
positioning means is substantially shaped and dimensioned to conform to the

outer periphery of an ear of the user.

8. The vibration-based talk-through apparatus as in claim 7, further comprising a
holder extending from the positioning means to the bone vibrator, the holder
supporting the bone vibrator and _ﬁnhly biasing the bone vibrator onto the
cra.nizﬂ bone.

30

9. The vibration-based talk-through apparatus as in claim 8, forther comprising:
a hamess extendible around the neck of a user, the hamess having

opposing first and second ends,
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~hol der extending fromthe positioning neans to the bone vibrator, the

"hol der supporting the bone vibrator and. firmy biasing the bone vibrator
~onto the wer@s&70bone. 30 9. The vibration-based tal k-t hrREIFCHPPEP at us as
~in claim8, further conprising: a harness extendi bl e around; tihe ssgck of a
user, the harness having opposing firngt and second ends, AMENDED SHEET

| PEA AU WO 03/ 0552 %heRET ASGRhARABRserdBly i BRach08 6o dh HISF Rieadibsat t achnent

assenbly is attached to each end of the harness, the attachnent assenbly

i ncl udi ng t he thsoritachingntesembiyhackidiniet thertiong wierates, thgmositiesingoneans. 5 10.
The vibration-ggﬁ%qﬁ%cﬁk-through apparatus as in claim9, wherein the
“harness is r8s7H% Yy biased for fitting heads of various girths. 10 15
20 25 11. The vibration-based tal k-through apparatus as in claim9, wherein
the circuitry has a frequency response of between 300Hz to 4000kHz. 12.

The V3 br 49i onThayéyatien-kased tadkrirongpapnaratys asin daig % whegeinfthe haraess
P DI e he. GLrcuitTy. ihe ¢irouitry bei
oot oot ypds Ty BURRL XL BRBEL, YRRl BHbG ok Snpar at us a5 i cl af M

12, further conprising: a second mcrophone electrically connected to the

circuitry for _receiving, articul ated sounds fromthe user, the second
mcr ophoﬁé- c orE MiBTARON-Baseq fakk-HirauehsNpAEEuS a5dB iclAdg % MasLCihbe GEEWIMY nt o fi r st

speech el ectrigal 3 mﬁﬁ“&ﬁ’@ﬁgﬁ?‘ﬁfﬁ% gg?ﬂ?%gdogggspeech el ectrical

signals to the circurtry; pter electrically
conné@ted to the circuitry; a transceiver, the I/O adapter being coupled to
the t [ he. t ' onverting first eech el ectrical
S i-'Sn a|r gnﬁggle:/&ila V]Et}rgtmr{-ﬁgsga (t:a?llc-\{hﬁgué:h apparatus 4as 1n c'iéslm 93,%1rteher comprclsmg a

battery supplying power to the circuitry, the circuitry being an active-type.

13, The vibration-based talk-through apparatus as in claim 12, further dompri'sing:
15 a second microphone electrically connected to the circuitry for
receiving articulated sounds from the user, the second microphone converting
articulated sounds received from the user into first speech electrical signals
and providing the first speech electrical signals to the circuitry;
an input/output (I/O) adapter electrically connected to the circuitry;
20 a transceiver, the I/O adapter being coupled to the transceiver, the
transceiver converting first speech electrical signals received from the

circuitry into radio waves for transmission, the transceiver also receiving radio

waves and converting into second speech electrical signals for transmission to
the circuitry.

25

14.  The vibration-based talk-through apparatus as in claim 13, wherein the

circuitry mixes ambient electrical signals received from the first microphone
with second speech electrical signals received from the transceiver, the
circuitry amplifying the mixed electrical signals and transmitting the amplified

30 electrical signals to the bone vibrator.

15.  The vibration-based talk-through apparatus as in claim 13, wherein the

circuitry prevents ambient electrical signals received from the first



~circuitry into radi o waves for transm ssion, the transceiver also receiving
‘radio waves and converting into second speech electrical signals for
transm ssmamod/ss2tohe circuitry. 14. The vibrati on-based taPRE/SGYINIQFY
~apparatus as in claim 13, wherein the circuitry m xes anbpenhe ebosctri cal
signals received fromthe first mcropjpne wth second speech el ectrical

signal s ecei Ve {5 bt DEANRERINALA 1§ DR hdhlel Sl iRiTELIM Gedthe 1 xed

el ectrical sighals and transnitting e anp ie 30 electrical signals to
t he bone vi br adlevtrical Signhlsearw irkueiteid direrb abe dransdekvet fyopegformpigasvatasngas i n

claim 13, wherein the circuitry prevents anbient electrical . signals
recei ved from Q0SERONS,s thanBireyairys I’:‘Efylﬁ@ﬁsl%‘i‘? Zweaéfl?ﬁ?fh@l 2%%@?314

m crophone f r%?%cﬁ@oh{ %Sﬂl{s%&%rtﬁldt BensRERE o Vh B Al BiiciisEhnaesRBch Speech

el ectrical signals are recelve romthe tranSceiver by performng

swi tchhi ng opesledtricaisignblsdo therbong vibyatampl i f yi ng t he second speech
electrical signals received fromthe transceiver and transmtting the
anplified second speech 5 electrical signals to the bone vibrator. 16. The

vi brati onrpased alitiafidy-pa0h BRPBFREHSapardts Ghainmchan Yenbrid ke
circuitry prevents second speech electrical signals received fromthe
transcei ver frarauliey rgreverdhssepende bpeesht tedechingd sigprlat Beeivpknirembitéht 10

I i cal si | S . ived fi ' '
Sui tohi g oper SEISGHE f leP repGERlr et e poPhcVBRARE Sy, AEIALT) "0

signalgs receideéritd108phdls dré abciwidv Gonante tirensnitiophti® bhepafaiid ed
anbient electrical signals to the bone vibrator. 15 17. The

vi br at i on- basetwitching eperations. Hgpurcaitos amelifing thy mnbient elgetrigd sigeMri sing
a switch coupl ed .t h i L t 0 AR glo e TED
State pornitti e bR Bh A iR RPN AR el

si gnal s recei vagndls othé benesdband. M crophone and transmtting the anplified
first speech electrical signals-to the transceiver; and 20 an | NACTI VATED
state wherein the circuitry prevents the transm ssion of first speech

el ectyg cajy si PRl SintRAL4SE L3R pBEARR ik CRRAABEfMet Binpridas cei ver.
a switch coupled to the circuitry, the switch comprising: _
an ACTIVATED state permitting the circuitry to amplify the first
speech electrical signals received from the second microphone and
transmitting the amplified first speech electrical signalsto the transceiver; and
20 an INACTIVATED state wherein the circuitry prevents the
transmission of first speech electrical signals received from the second

microphone to the transceiver.

18.  The vibration-based talk-through apparatus as in claim 13, wherein the second
25 microphone constitutes an element of a contact-based transducer electrically
connected to the circuitry and being positionable onto the skull of a user, the
contact-based transducer for converting vibrations received from the. skull of
the user produced by articulated sounds from the user into first speech
electrical signalé and providing the first spéech electrical signals to the

30 circuitfy.

19. The vibration-based talk-through apparatus as in claim 18, further comprising

a switch coupled to the circuitry, the switch comprising:



18.  The Vi bration-based tal k-through apparatus as in claim 13, wheCq/$Go1760259
“second 25 nicrophone constitutes an el enent of a contact-based tjransSHEeF 2003
el ectrically connected to the circuitry and being positionable onfo th

-skul'l of a user, the contact-based transducer for converting vib a{”f“i)z@é
received fromthe skull of the user priooduced by articul ated sounds from

the user into first speeACTIVIAGEDr | sttt pempidhg thon dirguitoy ited iamglifyh@e f i r st

speech el ectri calg,sd . 1he Cl | .19, The wvibration-based

t al k-t hr ough appaﬁngtt%g@ggle{c%%]r%n%gf?l %&Juiri%'ﬁ)eﬁrle% RsFhessdgpnsdiedn g ch coupl ed
to the circuitry,ranfpiting t bk cowpfitdsi figt REFIMSEdMBRBP5Signals/ Novexaber 2003

21 June 2006 15 gRsfell YATED state permtting the circuitry to amplify the
first speech electrical signals received fromthe contact-based transducer
and trandnitting theaanPNACTBMATED sstate pwbehine|tect ciicuitty prayea$ stiko t he
transcei ver, and 1sdiNAGH . L1 | heui t.r revents the
transm ssi on of f@?@%peecﬁyﬁ%@ ?%egﬁg al\segg‘ﬂg*egﬂ%%;eﬁeo%\l/gl °f"§%ér‘ﬁb§)ﬁ%§

cont act - based t rgansdugerde thedransseivery anscei ver. 20. The vi brati on- based

tal k-t hrough apparatus as in claim13, wherein the second 10 m crophone
constitutes an el enent of a contact-based transducer electrically connected
to the circuf®ry Biaiseioageprddalicitisensh apparatises ithelaimald, wherein tieaesond he

contact - pased tr AfRipacie dolinaQMAALMAYoF) Bhdtid Bl EREGILPLIhaR) t he ear of
the wuser produced by articul ated sounds fromthe user 1nto tirst speech

electrical signA°8neivd s sitnity and deing pesitiangle dto diecter of sabersthgnal s to
the circuitry 15 chmetHagedtiaRiabbdrdbBiRAms ke FRBNAL i UP@S [0 claim
0 the CITcui

20, further conprising, a swtch coupled ] ry, the switch

conprising: an ACPRIIHoed by pricyatedriqundsrfiom M wserrinioifirstyspeech slepttitaly t he

first speech el %&kﬁﬁ&pﬁhﬁﬂ%k&f&&%ﬁ‘éeytﬁéiecfuﬁc‘amﬁgngﬁt&ﬁlé‘wéﬁfﬁ;based transducer
ch e

and 20 transmtting the anplirfied first spee ectrical “signals to the
transcei \}_ér, and an | NACTI'VATED state wherein the circuitry prevents the

21.  The vibration-based talk-through apparatus as in claim 20, further comprising
a switch coupled to the circuitry, the switch comprising;
an ACTIVATED state permitting the circuitry to amplify the first
speech electrical signals received from the contact-based transducer and
20 transmitting the amplified first speech electrical signals to the transceiver, and
an INACTIVATED state wherein the circuitry prevents the
transmission of first speech electrical signals received from the contact-based

transducer to the transceiver.

25 22.  Amethod for providing vibration-based talk-through hearing protection using
a vibration-based talk-through apparatus, comprising the steps of:

disposing 4 hearing protection apparatus in relation to an outer ear of a
user for substantially preventing sound from reaching the inuer ear of a user
through the outer ear; |

30 receiving ambient sounds from the surrounding environment into a
first microphone, the first microphone converting the ambient sounds received

into ambient electrical signals;
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~transm ssion.of first speech electrical signals received from the P&i{8661/00259
"based -transducer to the transceiver. 25 22. . A nethod for provildil‘ﬂi@vember2003
vi bration based tal k-through hearing protection using a vibrati oRy- 5) 3&)6

-t'al k-t hrough apparatus, conprising the steps of: disposing a heari'ng
protection apparatus in relation to anl@outer ear of a wuser for

substanti al |y prevent iamplifigagothé r embicwsa clectrigalt signals roeived fromothe sirsts er

through the outer W IPL rr.qundi ng

envi ronnment into m%éplh?gét)tﬂ%%%ﬁfpk%%e %éﬂ%l rs#r&%iléé‘{dq{?one co '\/%n:‘atl ng the

anmbi ent' sounds. r@ééwefwqua@pcwmpneeteémtm ﬁatmsrroghtaies AVENDED SHEET

| PENAU PCT/ SG01/ 00259 logazné\lg\ggﬁgaﬁgla%?géo ﬂ?e]sk:].EJEb% tﬂHP'of ing the

anbi ent el ect rical si gnal S receive romthe fi rst m cro one e anbi ent
el ectrical® si gnal Ysehéiarganatbraedoadncrne the vibrasonsmreduces thftmem‘brml try being.
el ectrically connechehchiea e datk-'afid M crophone; |ocating a bone vibrator
onto the skin coveting a crani al’ bone of the 5 user, the cranial bone
conduct i ng the vi br at i BREMiFIEJthe camplified Henbisgh elegtripal asignels too thehboneochl ea of

the ear; and transiadsi 8 bddR&ikaaes é&b&%@ﬂ%ﬁ@#&'aﬁ%ﬁm& sl ng@ﬁiss to the

bone V|brator t he bone vi brator conver
el ectrical signal ?°WP%F@S@%M@V&%Mb@lﬁéels@ﬂ@llwmtg}tmﬂmcngn@y ectrically

connectedigt 0 the Cir Cuifiefein thbQsetieptd b HeRCardbih sduBddRbE tﬁeosuﬁ'glﬁfgmg mbi ent

sounds fromthe surrounding environment with the ear protected Dy the

hearing protecti ofFRPRFHEMNIS the,pat Protpriedhy-the heprine Gf‘é??f‘?‘bwpa@b‘ﬁsr@ﬂus t he

first mcrophone, thehRarigl siblebtioh phia taame HONGicydpRSAR! B dAeliRg akPBIL I tuents
of-- the vi.brati on- gasgrggt al k-t hrou arat us. 15 23. The nethod for

provi di ng vibrati Her B’Igl{’misﬁ ‘éfPfPFFQ’ forcsktelktippshagpaatys- | ai m 22,

wherein the C|rCU|try I ncl udes a conpression amplifier for scaling the

| evel of &rrb ﬁ_hee si gnal s, bel ow a pre-determnned | evel for

transniss 25 ﬁ@g ?‘?‘tﬂ‘%}g‘g‘i‘g vigrzony bagedstalkr throuet hearipgepiotectian a5t anbi ent
in claim 22, wherein the circuitry includes a compression amplifier for scaling
the level of ambient electrical signals below a pre-determined level for
transmission to the bone vibrator, and the scaling of the level of ambient

electrical signals substantially reducing distortion at the bone vibrator when a

20 high level of ambient sound is received by the first microphone.

24.  The method for providing vibration-based talk-through hearing protection as

in claim 22, wherein the circuitry includes a noise reduction element having a

limiting level, the limiting level being pre-determined, the noise reduction

25 clement passing speech electrical signals and ambient electrical signals having
* levels below the limiting level. ’

25.  The method for providing vibtation-based talk-through hearing protection as.
in claim 22, further comprising the step of using the vibration-based talk-
30 through apparatus for remote communication via wireless channel.

26.  The method for providing vibration-based m]k-throdgh hearing protection as
in claim 25, further comprising the steps of:
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el ectrical
“when a 20 high |evel
25 30 24.wohseetthod for providing vibration-based tal k-t oausghiihespi ng
~protection as in clai
reduction element having a linmting level, the limting I2&vel 3 ng

pre- det er mi ned, t NG, ngi g6 L ediGLd g&npg%% . B 300 SRERE gk gel Ll ca

signal's substantially reducing distortion at the bone vibrator

signals and anbi ent "e
level . 25. Theosiioheld pk@timal aui the ngouihblodt thenukas ek tsebdirdt Riedphodeear i ng

protection as

of anbi ent sound is received by the first m crophone.

m 22, wherein the circuitry includes a noise

ric S1 gha aving ev I'm ting

in claim22, further corrprisin%the step of using the

vi br at i on- base@nYHHRS theveerived afipdeted seynfyinte

Fib seeech pleainicelignsts; vi a

el hannel . ' i B9l RLaL | k-t hr ough
heari ng pr ot ecti on Sy Redft S sttty RIS Bl REBN R RoR BB Sl gl AVEnDE
SHEETS | PEA/ Athi#@pDhQ56R70 fRETABEM c0285a] ITpalk buig 2APBHEEGSI Weng

articul ated sounds fr

to t HECHEM: h

pr oxi mal

ai urt S of AMENDED

gratge user Hﬂ)tpp a second m crophone positional
theClirydry, being skeehirgllyg eowseisteto ignvesandng t he

received arti qﬁlc?gﬁgnéounds into first speech electrical signals;

anplifying the i

st speech electrical signals received fromthe second 5

m crophone, the fi rtsansypdeg htlel emtplifiedl fisstgepdesh belengicahigfalsedoby t he
circuitry,

m cr ophone;

and the.cir

t e T

uitry being electrically connected to the second
105 HMSCEVRS |SORT g FroPessh e tatad SIERI APCeYgnal s t o a

trangeei ver, thfn tthaNGRaiHe int6 A0Y6! Whnd for M SinstR8RAN 1B ¢@hddeR@} aBognal s
received 10 fromthe circuitry into radio waves for transm ssion, the

transcei ver alreesiviag&ddip npvesaidoconseting antd seommdepedchgléctrical siguadndorspeech
el ectri cal

second speech erelt

sigpal s.

ransm.ssion to the circuitry; anmplifying the

for S
Slslloga{?tt%elcd?%}t@"recei ved fromthe transceiver, the second

speech el ectrical singslfyingbiengcamdlspddcr delbdtribdlesignals received from the
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27.

transceiver,

the second speech electrical signals being amplified by the

circuitry; and

transmitting the amplified second speech electrical signals to a bone

vibrator, the bone vibrator converting the amplified second speech electrical

signals into vibrations,

wherein the transceiver facilitates remote communication.

The method for providing vibration-based talk-through hearing protection as

in claim 25,

further comprising the steps of:

receiving vibrations from the skull of a user into a contact-based

transducer positionable onto the skull of the user, the vibrations being

produced by articulated. sounds from the user and the contact-based transducer

converting the received vibrations into first speech electrical signals;

amplifying the first speech electrical signals received from the contact-

based transducer, the first speech electrical lsignals being amplified by the

circuitry, and the circuitry being electrically connected to the contact-based

transducer;

transmitting the amplified first speech electrical signals to a

transceiver,

the transceiver converting first speech electrical signals received

from the circuitry into radio waves for transmission, the transceiver also



15 circuitry; and transmtting the anplified second speech el ectri cal
"signals to a bone vibrator, the bone vibrator converting the anplified
second speealyeiaetrical signals into vibrations, wherei ne¢hscaan®cei ver
-facilitates renmote conmmunication. 20 27. The method for providi 8

vi brati on-based tal k- through hearing p{gtection as in claim25 further g
conprising th receiv 0 user into
a contact - bas:raéelflrggn ucearvef)gn(i %(glg\érat&ggh%n{ééor[ct %Pcs‘ ?al S@alﬁggr t he
vibrations beitrgs@issfonad ukesldditrygrti cul at ed. sounds fromthe user and t he
cont act-based transducer converting the received vibrations into first
speech el ectri cal sf}ng?igb'g}g HieppacPhd iget e cleririspl §}@§@édeé€rlé‘?ﬁ Hio8kIths| gnal s
received fromy n fil rical ‘
< gnal o bel ng s Fet 4k, sePRTF SpodoNARARH: olkhf: bl (BRAAER, &) S

el ect bical |l y cormnagteddto the contact-based 30 transducer transmtting the
anplified first speech el ect i cal EFs\‘r(gnal s to a, transceiver,

th
transcei ver convert‘?"ﬁ’émf“itlﬂlgt S pER IS%‘E?PFirS@ﬁ?Chs?lﬁﬁHFasl signals R? %0?“]" om t he
Cireuttry i nt QipatiomaNes fibfd BISElRE R ambifed SRBAE Shatkh RoRiRallO
03/ 055270 PCT/ SG01/ 00259 21 June 2006 ambliticd ng 3§ ShAEh oftftal
converting i ntsegrsdsciotdvibpagions) el ectri cal sr gnals for transmssion to the
circuitry; anplifying the second s h el ectrical al s received from
the transceiver, ‘ﬁg erem s a’ssﬁ@&‘phgéll 1@&%@5’8{6 @"&H‘é‘?’gqlﬁ’é‘i ng amplified by
the 19 circui try; and transmtting the anplified second speech el ectri cal
signals to a bone vibrator, the bone vibrator converting the anplified
second speech electrical signals into vibrations, wherein the transceiver |
facilitates renote comuni cation. 10 ‘




