WD 03/ 055270 PCT/ SGOL/ 00259 1 VI BRATI ON- BASED TALK- THROUGH METHOD AND
APPARATUS Field O Invention 5 The present invention relates generally to a
tal k-t hr owgln3@y®vem I n particular, the invention relate®drsGa1/00259

vi brati on-based tal k-t hrough apparatus. Background 10 In a noise-filled
environnent, hearing protectors are uged to protect the ears of its user.
Ear pl ugs, muff type circumaural ear cups and the |like hearing protectors,
provi de good hearing protection when properly worn. These hearing

pr ot ect or s VIBRATIONIBASER (ALK «T HRO WGHsMETHOD AYDNAPRARAXWS ve noi se
cancel ing devices further reduce the |ow frequency noise that the hearing
protectors are unable to alleviate. 15 A hearing protector isolates its
user frofuid©f fveniigpmeNt in the acoustic domain. In environments where
physi cal dangers are inmm nent, nearby voices, warning signals and sounds
are Bei nbheaptesent dvenitivn gelatee igendrally the tallithwugh spsiemal Inypartitidan, glee of
hearing . protectors.to protect the.sense.of hearing of its user may
conpromlggelﬁlﬁ’grﬁlﬁ § Qg or @ngbgis%{]ggll%&rqqgg AWRUPYP Yt he process. Various
muff-type el ectronic hearing protectors use a conbi nati on of external

m crophones, limting anplifiers and built-in speakers to introduce sound
while cBakespundg 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 hearing

pr otl@ct dimsa heefidled teéneiroigrdnt Chenringgirotep@ec firet used w@ protbdtethb earsi ofgits
protectors. However, these active hearing protectors require the use of
headphor#et-y Jepiies sglh fype SHCHREEER £af 4Py, 8ed ithe g‘[ﬁﬁﬂl‘?ﬁﬁ% BFPGHLPTS
headgear D O, ti t h at ] |

head- mount gl%@g%@?sb%%?g%\%ﬁﬁo% ﬁ&e@g }B;((:)Pi&\ll}g ﬁea'r i ﬂgesg%ag?goérgéégtgﬁsnot be
used ef fpovidedigh atientatmarof sluugedidghiaise. edlctioesioidsecancdinglderises Dfthehese
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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-through 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



2 operators or workers as the active hearing protectors cannot be used
together with other respective head and respiratory protection equi pnment.
Si nce thewepaakare used in the active hearing protectors acCa/Scapaibe of
producing 5 sound at a level in excess of 120 dB, |imting anplifiers are
required to avoid transmtting hazardgus sound levels to the ear. In the

event of o AMRbIsTdrekori@ls! 44/ e ah!g%s hedrifot ﬁ%felcﬁ%spgérﬁét bb&isE@kodeteRRyitnher ent |y

unsaf e device, the speaker. nce, this clearly affirns a heed for a better
t al k- t hrabegirespeptaveahaad anheespiaatdrygustestion @uipreerftor egoi ng probl ens. Summary
Enbodi ments of the invention are based on the principle that audio input
froma bone vibrator to a user is conducted by a conbination of vibrations

in the sitd tRogREk@BGsdD il MeChctReadagihg fprotestdrsdirt eabible to? grbd@icafchl ea of
the i nner ear. nventi onal bone vibrators, which are al so known as bone

conddct i setng radres dwveb s excess ofgbHedB) |limiting Hneplifisrs prentaguired 9 AYEidB0- 85dB
i th referenc | ' This P!
ot SRR e B I BRI e YE b B bR S T, 0, 2005

t he outp rators w ra coht'i nuous

exposur efuftheit dxposarthd eur oneintiedenty ansadtiddtides theAbtakent S have been nade to
i ncrease the output of a bone vibrator by increasing the driving voltage of
the bone vibrator. However, the output of the bone vibrator becones

non-1lin c i r A LSl . i r driving
ol t age e B B A e AL e AP IR et 1111
t he IBonehv ifdregtiog pofblentshe skin of the user (i.e. 25 simlar to a junping.
effect). However, irritation fromthese high vibration |evels are

| ocal i sed at the point where the bone vibrator conmes into contact with the
skin of $diimapger. Hence, this shows that bone vibrators are inherently
safe. A bone vibrator is used in tandemwth an anplified m crophone and

i n- ear - tpbodigenisafphaigeentionprobisge oa theptindple thag hudig snmnfromh@hortepl oyed i n

L A
accaspl iiakedraidl Heddsalireatly ®ohy esdhl@nalthamatogye conpression anplifier or by
a digital noise reduction elenent. WO 03/055270 PCT/ SGOL/ 00259
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 exposure 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 surrounding conversations in the
noi se. Thwotoaloks2thr ough system can be further coupl ed to ®CT&G4i0000259
transmtter, a signal set, a 5 receiver to function as a vibration-based
communi cati on system |In accordance wsth a first aspect of the invention,

there isrgi 56 gﬁg_qgﬁg% gigf]o@@%rgﬁaMﬁ@ﬁ#onetx%ﬂaf& LML buRRRG LRSS R to

facilitating t a user using a hearing protection system

t he vi br aintione hedringtthe nuglundingtconversatipns sithgnoit® 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

connect efihd Qt-RRodgdl $istdfl 41PP ARther bbiled fof HEadid GLRRNARE aGAMYRSI NY the
anbi ent sounds received fromthe 15 Surrounding environment into anbient’

el ectY i cereigergndinctioniss agibrativn-based pgrniniipication $ystenecei ved anbi ent
electrical signals and transmtting the anplified anbient electrical
signals to the bone vibrator; a bone vibrator disposable onto the skin

cover i ngindaceb@ahe whp IaeﬁrﬁltfasFedl%ﬂhe ihbhéntiobOMereVik ldisaioséd § @ibr&ldnitiiged he
anplified anbient electrica siiygqn_al s received fromthe 20 circuitry into
vi br at i ofgE-thropghy gprargtup faf ofachitating tadupreweh dor |ge upsrc HEPEGhdeadR_E DI y, t he

crani al B%%%H&%&% Hgvﬁogﬁqio\ﬁitgkg%goggl?%?en%E(gmﬁrgsgr .ea of an inner ear of

[
t he user; earl ng ’r}r ot ect1 on appar ‘ng protection apparatus
bei nip det achahligroploanelasgbnitdy tthemwirbpimhe asseabbntdmypristagd t he heari ng
protection apparatus. suhstantially preventing sound from being.transmtted
Po the inner oar of GrshEupropBenc Fedyle sHeicEhFowds dFom 4h8 WTRWLINE oni ng
means for nmougljintedranqout er ear of the user the hearing protection
apparatus in tandemw’th the positioning of the bone vibrator onto the
crani al bone, and ahurchidngr beigg plestranatly monngnped & the Srsbsniarophend, yther event i ng
sound from bii:srt]g t.ranﬁm'tted trglptgh corr.espondi ng ironer, e of , t he user

N
through the e 3YUORAGl TheF e BBHEN | B orref?v%doﬁ?lfloﬁ]éeol e onto
the ryani al beReoundis MBARREHEment into ambient electrical signals, the circuitry

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 user, 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 positioning 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
from 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.



that use of the hearing protection systemis not substantially inpeded. WO
03/ 055270 PCT/ SGOL/ 00259 4 In accordance with a second aspect of the

i nventi onwotldes®76 s di scl osed a nmethod for providi ng vi bramiseni/besed

tal k-t hrough hearing protection, conprising the steps of: disposing a
hearing protection apparatus in relatigon to an outer ear of a user for
subst ant jy2hdo: BREVEH \BoSRUML RThe BRERIAN tdie i BB8bsAY nRfhod dFer

t hrough the outer ear; recelving anbient sounds fromthe surrounding
envi r onnenoviding vibmtibn-bssed tatkethmpib hegringhprotectic, comprisipg dreestapsofer t i ng t he
anbi ent sounds. received .into, anbient electrical signals; anplifying the
anbi ent ol ect PFREIMER HRALing PrURED BRI TIAOD A2 B0 RHEF BisIRAEST D t he
ambi ent  gi8GhiidlEArePdrding sSulefb@ rédiidg the thldY e@ dFiah et thidughanél obiee _
circuitry being ‘electrrcally connected to the first mcrophone; |ocating

t he Bonecayl brator onto.the skin covering a cranial bone of the user, the
crani al bone duct | ng. t vi brations produced hy .the bone vibrator to the
cochl oa of |t RECLHE: wfich Sofldy Boin R, SPRLEEE Akl dfione "BRECt ¢ cal
si gnal s fncreptvaee the i@t Aricroplithe banertinghfrt ambianweuidsgedehedamp i fi ed
anbient electrical signals into vibrations, the bone vibrator being

el ect ri canPigntcentideal 8ignals; the circuitry, wherein the user is able to hear
anbi ent sound 1 t d i enwul 1 tected by
the heari ng pior e e aRiidR ucllg) BRI FABRRR rroh il P ORI, BP0 S
Enboldi metht sandfiertt kedecinivab sighals being aesdiddigda becwtrpafiidethevditchitryefedngnce to
the foll ovm'.n% draw n%:;(ﬁ 'bn whi ch: ﬁS FIG 1 shows a perspective view of a
vi brati oﬂ?ﬁé‘g ¥ cogpeetiechiodhgArshppciPRlonG: FiG 2 shows a perspective view of
the vibrati onidaasfdnt Bhiks JiBFAUHUM AR IKAIWerilcR crhnialbddd ¢F BEELAGR&T Crophone
supported by a boom and 30 FIG 3 shows a perspective view of the

vi br at i o¢rabiakkehetcahducting chaytibsapipns prodsceadrbyFhé&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 algﬂiient sounds from the surrounding

environment with the ear protected by the hearing protection 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 perspective 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.



1 with a contact-based transducer attached to a cable. WO 03/055270 5

PCT/ SGO / 00259 Detail ed Description A vibration-based tal k-through

appar at uswbaB/0s:2dr essi ng t he foregoing problens is descriPoadGoer@snafter.
5 A first enbodi mrent of the invention, a vibration-based talk-through
apparatus 20 as shown in FIG 1, inclsides a C shaped harness 22 for

ext endi n@epdiiadlescRiptieRCck of a user. The harness 22 has a first end 24 and
an opposed second end 26. The harness 22 is resiliently biased for fitting
heads of Avaibirgtion-brsed talk-tlough fppagatue for- hblvkssogsthatfbiegdBgaprdblsms dnd

ear - hook assignﬂ;%r 30.is coupled to the first end 24 and second end 26 of

t he har nggsscr 5 Sl&é‘@?ﬁ-va y. Each ear-hook assenbly 28/30 includes an
ear-hook 32, a bone vibrator 34 (not shown) placed inside a vibrator

housi ng 36 _and a hol der 38. The ear-hook 32 is substantially shaped and

di mensi ofelirst egbedment of th invention: aviyatierbased tak-thpougnepriatus @8e@s. The

ear - hook ]ﬁ%’i? i riphery of the.ear .of .the user.
The bone® Vi rﬁ%ﬁ?dfq%@ﬁ%%gi(?]g@a %g%gﬁgggeﬁ)?%eeo e@rg%‘ rAPu o‘il?g.neﬁlﬁgf?)one

vi br at or uS4. cdrveriess ahhay € Gest ead 2¢laad tanioppbsedisgsualdend 60 The tadsi ons. The

t enpor al Eone i&on ucts vibrati gns generated by the bone vibrator 34 and
transmi t & thiesiipphybrssddor fitting boadsol yariewseeitider . 20 The vi brator housing 36
i s shaped and di nensioned to accommpdate the bone vibrator 34 within. The
hol der 38 extends fromthe ear-hook 32 to the vibrator housing 36. The

hol dE} 38 @st emvedwokilassenbdy PR etd savond esimokrdsemitdy 3pés cqipbedytoahe fite ear of

t he user, he hol der, 3 sitiagns the_bone vibrator 34 onto the tenporal
bone. Th%n%gf}-aﬂ Sreond %]g ?%g?flrﬁthfglag}ﬁﬁlsg éﬁ%ﬁ?&%ﬂve&- ﬁﬁ@‘ ?ﬂrﬂ’roéi(iaé??-"‘ﬁ%%ed
tal k-t hr 0818 iRk ahear-REOK 20 BbbieyibheaB 4Qthot whS BlacedTitkRle 3vitRafopCci | i t at es

the easy wearing of the vibration-based talk- thr ougﬁe apparatus 20 onto the
head of heusingt angsa holderaldr -Thesrr-heakedbisypubaigallzshapet end donsusmsed he bone

V1 Orat Of 16 dhyfiiPid B JuRMRiBher? 305 oA PLES. UG BRSAPLALRL S 111NNV
15 the superior periphery of the ear of the user. The bone vibrator 34 is positioned above
the temporal bone. The bone vibrator 34 converts any received electrical signals into
vibrations. The temporal bone conducts vibrations generated by the bone vibrator 34

and transmits the vibrations to the ear of the user.

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
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 place.
30
A microphone assembly 40 is detachably coupled to the harness 22 and includes a
first microphone 42, a circuitry 44 (not shown) and a microphone housing 46. The

first microphone 42 receives ambient sounds from the surrounding environment. The



A m crophone assenbly 40 is detachably coupled to the harness 22 and
includes a first mcrophone 42, a circuitry 44 (not shown) and a

m cr ophorwohlnsizng 46. The first mcrophone 42 receives &ehis&ot/o@6unds
fromthe surroundi ng environnment. The WD 03/055270 PCT/ SGOL/ 00259 6 first
m crophone 42 is electrically connectegl to the circuitry 44. The first

M cr ophoRgst nfidropROWEIS B RGN cSRABAE 16 ﬁféedil‘éﬁﬁlryi M Wms%fcr@h%ﬁé rhieC al

signals. The anbient electrical signals are thén transmtted to t
ci rcui t r ¥2 £onveriseargbieniusdungs g4eceiveplintoi asbientheectrcai simthlanffhe ambedngéct ri cal

signals and transm,ts_ the | i.fi nbi. en: ctrical .5 signals to the
bone vi beé?%ﬂgagsi.gnaﬁ%mnth} ﬁgﬁ%ﬂﬁe‘ﬁ&@? (o ijéfstg%éﬁcﬁm§4gﬂﬁ§f’ oned to
house botHe rebetvdd smbieti CEQABANGMAR AddrdnbRits iHCahlifeddnbidhielediicl ophone
housing 46 is coupled to the harness 22. The bone vibrator 34 is

el ect?i c8irnals ctonHec bere tabreios .r clhg myicrpphone hpheing 4@ uk tshgpetld apd an
active cj i i epe 0 f.preferabl om 400Hz
o LoookFretiiohYs 10 Eihsp ARyF (b SRR SIERERE Bull P ETArE  HhE ophone
housi ng #ficrophdner hdweings Hapie dcoapidd dio niba Siapmees 220 Ndwskordeheibbadt 8 s The

ci rcui trg 44 | %gl udes (51 ct;ﬁrrpres,si on anmplifier (not shown) for scaling the
| evel of cleqiEicalbpronecte tptheicrauit #nal s bel ow a pre-deterni ned | evel for
transm ssion to the bone vibrator 34. The scaling of the | evel of anbient
el ectrical signals substantially reduces distortion at the bone vibrator
34 whén Ah¢icgeuitrgvid iscih ahive eirtuigpwidch Bas a éequeaned rbgpohecoff prefetabity cr ophone

42. 20 The ci itry i.ncl udes _a noi se reduction. el enent (not_shown)

havi ng a anr’r#{)@ﬁ@ to! b@%l &%@e%r%lmﬁ?sepﬂ?"ﬁ%&? ﬂ?‘?lémi‘fﬂit@’eg?"edgﬁ?i on

el ement paGspigeddLU6 isefugﬁéﬂghﬁgéd GRS ARUIE GobR\R Batfan), €xceeding the
limting level to the circuitry 40 for anplification, and rejecting

anbi ent electrical signals having | evels exceeding the |limting level. 25

The firs hodi : el 1 t.he vi brati.qn- based,.t al k-t hr ough
appar at s SHRAH TR ndiack Moo EER b AfouikEeht R aPLREiGh ik dntl A LS 3.
The hear ambiepr elbetitaloignabphelowtaisre4BtenBinet @b vl a6 HardmissioreR the YBEe appar at us
that functions }‘o iﬂ‘pede, sound . ) .

vibrator 34. The scaling of the level of ambient electrical signals substantially

reduces distortion at the bone vibrator 34 when a high level of ambient sound is

received by the first microphone 42.

20  The circuitry 40 includes a noise reduction element (not shown) having a limiting
level which is pre-determined. The noise reduction element passing ambient
electrical signals having levels not exceeding the limiting level to the circuitry 40 for
amplification, and rejecting ambient electrical signals having levels exceeding the
limiting level.

25
The first embodiment of the invention, the vibration-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
from being transmitted to the inner ear of the user through the ear canal and therefore

30  provides hearing 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 in the frequency range
of 300Hz to 4000kHz to be transmitted to the user.



frombeing transmtted to the inner ear of the user through the ear canal
and therefore 30 provides hearing protection. However, the hearing

prot ect i owoappsnai us 48 can also be either a super-aural Por/S&OCH26UM aur al
(i.e. muff-type) hearing protection apparatus. The vibration-based

tal k-t hrough apparatus 20 all ows speegh in the frequency range of 300Hz to
4000kHz to be transmitted to the user. WO 03/055270 PCT/ SGOL/ 00259 7 The
ear-hook 32 is shaped allow access to the outer ear. This allows the

heari ng The etrduiokal? spgmped aBowSicress ie tiasitey eims Ehiseallawst the dieanireoved from

th . without i ng .t he vibyation-based, tal k-1h h t
501 1 om SRECHe dbbiin S I bt Pl Sl R0 R BRges tigt dhorsceen o o S
appar at Uit irém6eih 2 e bibyat o8 ik atkothtd¥@h appabfs Q0 B6iH eRdheadIF tsi g

| engt hs of strings. The strings prevent the msplacing of the hearing
pr ot ect i ver-agiseieabls the hegring protdcsion epparais 8o detashetdy cotipledido dlser . A

second epx i t he. | nv i a Vi ati.on-base al k-t hr.ou
Sooorar TGk TRl sl MEERMS B uniflgd PRELIAY: BRSER b mipdlighde, -
har ness A2 heaidg préfectat appankusdSSehdl iy isd8motedR6MIite edloffiRolseassenbl y 30, a

bone vi brator 34, a m crophone assenbly 40, a first m crophone 42 and a
hearing protection apparatus 48. The descriptions in relation to the

struct ur gl (AN TRCT f. L b 1 | a1 i he
conpone nfgsS eﬁglg cri bEei éllﬁ ra? eré ' ?érﬁglto H’%ﬁ%&%ﬁerr@ E? gegftgl{kﬁg%?lgl\} gﬁ?eﬁr%ﬁ%\n@ﬁ 15
r ef ellenceeen an AHIG. 2] camprisescall paveatredn rebonednts: dHbavaesr 22,t hdirsriear-bedkone

assenbly 40 . and the harnes are detached in the second enbodi nent, but
are conn®SERYYpsh, S%??Bfltealr'i‘ﬁgﬁsﬁn% r3§= apbene ¥ (a}t?]rpgg,/ Bl}P‘ﬁ{?ﬂ’go%Fdapt er 50

is el ectagsslﬁﬂn?y«go&@i@ﬁtﬁ;&réﬁmh@aucaﬂcpHiﬂeaﬂngﬁoteaio@ pXdiendg bl ppLabl e 52
extends fromthe m crophone assenbly 40 to the I/0O adapter 50. The I/0O

adapt er &ociipiians iprdetianotodhe saveiurel vanfiggrhtiomhef andipasitiinabrelBionshipmsni t s and

recei ves ectiri si gnal,s via,radjo ves, for facilitating radi,o

conmmuni c%‘ﬂ’%gﬁewg@%@%e%gsag%scgbg% il%ﬂf.le %\ﬁﬂgb?cﬁgﬁgpg \ﬂ%‘? Bt %\}‘8]@[;: first
speerh eteftiiceaalFIGI Jnad sncofRRity@ terein0 MIbWeves] the Uhicfophofd adsthBlyr Adi 0 waves
for transm ssion. The transceiver 54 al so receives radi o waves and

conver t s2thihe haeesnd? spredeicherdniths sepnd embatisnanrbut msm spnseicddytao t he
circurtr éhof]ﬁength of wire.

An T/O (input/output) adapter 50 is electrically connecfed to the circuitry 44. An
20  extendible cable 52 extends from the microphone assembly 40 to the I/O adapter 50.
The I/0 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
44 into radio waves for transmission. The transceiver 54 also receives radio waves
and converts into second speech electrical signals for transmission to the circuitry 44.
By doing so, the transceiver 54 facilitates radio communications between the user of
the vibration-based communication systems and users of other communication

30  systems.

The circuitry 44 mixes ambient electrical signals received from the first microphone

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



By doing so, the transceiver 54 facilitates radi o comuni cations between
the user of the vibration-based conmuni cation systens and users of other
comuni cawpDea/058@ systens. The circuitry 44 m xes anbi ent PETSSOI/H@EY
signals received fromthe first m crophone 42 with second speech

el ectrical signals received fromthe tgansceiver 54. The WO 03/ 055270

PCT/ SGO t S e t al s and
transm ts?gﬁ?aﬁplaﬁ ![lﬁeé ﬂfl%leﬂ(?:i{}(re ?ggalké&sl%:%n% %(T)Qn tﬁh{;e}a Ee;s \rt/]# br{erlltp g!ﬁgg

However , elettrical sggml‘seord@d)dnhambraﬂme%l rcuitry 44 prevents anbient electrical
signals 5 received fromthe first m crophone 42 frombeing transmtted to
the bone vibrator 34 when second speech electrical signals are received
from t heHbtRDSC 81 WehreBdrddy thaPqhd QIbhiRg SMptBhil GarRRiehblcORBal fiBRaISI rCuUitry
44 anplifies the second speech electri cal signals received fromthe
transtei rﬁéﬁlvsd framothe diastgmictaphphe 42 fioni béing traessuitied tosihiedone glbsator 343 aI

signal s n I Alternatlv th CII’.CUItI’
prevent sgvgeelr(l:ggﬁﬁ&% gpeeeﬂ}p éecgﬂt’l?a?c a?s r%(:e}’vgg f?/%ld r%ﬁ? SCPYE t5r ah\s'cel ver 54
f r om bei pgférhans mNﬁtblﬁdgtdpetdlﬁ;nbon’@he\llchtﬁqh@r AB4mMligiRs andiseednd SpeRek ri cal

signal s %ge received fromthe first m crophone 42 by performng swtching
oper at i ofi§CtritRlesigalsgeeiySH lramhp Frpsogryer aMa@mltSéh%émph’é@d sepptal s

recei vedeqe@a%]k&ﬁf;ﬁ%@nbfs% tl{E' n}Q]Qr D642 and transmits the anplified

anbi ent ectrical signals one vibrator 34. A primary cable 56
ext eHds fromthe m cr ophone assenbl y 40 to the first ear-hook assenbly 28.
The pri bIe rovi des dexterit h ophone ass ly 20 40.
The firs B‘Hﬁ&ﬁ%m %11%9(%%%"6818@8?9 chQF? %ﬁﬁ@i?@aalﬁéecteﬁ@ T uitry 44.
A secondth@ ﬁ‘ér%@é]@é’ie&ﬁ%roﬁﬁ‘ %n%hﬁﬁﬁk}m{@d ¢} 66d bbkhivtatbP @ﬂ%ﬁ&g ahq%lénbe
circuitry 44. he second m crophone 58 converts articul ated sounds

r ecei vedelpetoigalt E’rl@alssaiﬁ r¢q¢n@d from ghe ﬁ}:SQefutroyhmt‘lQJ lyapersorgring switghibei ng
position e _1mu h Thes eletrlcal

si gnal s g er&?(he'n Fr RS t E%F% Poaeh FE 9} Sl%aﬁﬁ rc?E ?fgﬁ ndscr een
60 i shﬂmdﬁaﬂghcdiemr,@um&nu@t}@oatgﬂlﬂda@nﬂﬁ@@@;éctﬂc@r ﬂgﬁm&) 98 bofe

vibrator 34.

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 44.

A second microphone 58 (not shown) is electrically connected to the circuitry 44.
The second microphone 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 44. 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.

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 44. In



boom 62 has a first end 64 that is coupled to either first or second
ear - hook assenbly 28/ 30 and an opposing second end 66 that is coupled to

t he secomomBosephone 58. The second end 66 of the boom @2TiSSowd§23%t abl e
for positioning the second 30 m crophone 58 in front of the nouth. A
switch 68, preferably a PTT (push-to-talk) switch, has two states: an

ACTI VATE NACT ' i S d to the
circuit r?1 e4%@1ﬁA\%"])§%§t}l6e|55270&%8&%%%3%ﬁ%¥“ﬁg€%@ mg@%glsétggtge, t he

ci r cui t r yecttvednfobiinf the se¢cdne Mmiargphomp e¥c hndt itraoimitsc tle anpiinfadds first spedched from

t he secon 1 craphgn 8 .and transm.ts t (fled first speec

el ectri CgfeCE}C@nggﬁﬁ go ?’ﬁér@Fﬁhvsﬁégﬁvé? %@4ﬂ?‘$m%ﬁﬁlﬁ@ﬁ’\yﬁﬁ'ﬁ @F&gé , the

Ci rcui tr yrédntsRhe W@RkisiBe of Tadt Sbsch Aebtaéal fsigngls SRERANTEMERE sbéAld si gnal s
recei ved fromthe second 5 microphone 58 to the transceiver 54. A third
embod? nemticophenseS§ tpvbnitrausaciver 34. br at i on- based tal k-t hrough apparatus 20 as
seen in FIG 3, conprises of nine nmain elenents: a harness 22, a first
ear-hook assenbly 28, a second ear-hook assenbly 30, a bone vibrator 34, a
m cr ophoretlifd asalibky oflhe viehticd, awibfatiph®agdAalk-tBrddgh bpgafs apest i on
apparatus 48, an |1/ O adapter 50, and a transceiver 54. The descriptions in
rel ati onS¢@ th&lGt pyeprpages fring yran | Gementyta hamepodts # dial eardiogki onshi ps
anong th nt,s e i o) i t ,of . javention
W horef & SRR 78! o) B F B RN Bebbly 868 Sonf TRASOPRR. ADidar oM Oo
t hr e0 el essentbdy 4@, sBsvomitroptone @RpoabediBig moterttomgiparatusv ) da dfCGeedupls 60, and

a boom 62, whjch are. correspondi ngl.y replaced by a contact-based transducer
70 (not SROM%QQH%CFQH%%Ciﬁe H?ﬁ?&‘gﬂé“?? 5 Ho%tqs%‘@&ﬁﬂ%ﬁ? COBPBIEFIOBS ¢t he
third e@oﬂlhnpégiﬁoﬂamqgﬁﬁaﬂghﬁgﬁﬁ%ﬂg S$hér @nioRERE %ﬁklﬁiﬂeg f takiQpg where a

breathing apparatus is used. The nicrophone assenbly 40 and the harness 22
are al socabpdieteag of ithe infentioni with eeflersdiertmFI1G.2D arfhiscarpontatest hdpeisewithr ansducer

70 is el gctrical ected to the circuitr 4. The .contact-based
tr ansducglfe %gﬁ%énr%lltgg&gpe\?i%er%% VASHEETLY ﬁ%ﬁ?ﬁ‘@%%ﬂ%ﬂe SHOFECHEBr into
firsi5speegcinded Bedrh i62akhish gradosrespdidaflyf topkiced PR e ebnigbiaiked Galsdgégnal s are

transmtted )
70 (not shown), a transducer housing 72 and a secondary cable 74 in the third

embodiment. These replacements are preferable in situations where a breathing
apparatus is used. The microphone assembly 40 and the harness 22 are also detached
in the third embodiment.

20 |
The contact-based transducer 70 is electrically connected to the circuitry 44. The
contact-based transducer 70 converts vibrations received from the skull of a user into
first speech electrical signals. These first speech electrical signals are transmitted
from the contact-based transducer to the circuitry 44. The transducer housing 72 is

25  shaped and dimensioned to house the contact-based transducer 70. The transducer
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 transducer housing 72 to the microphone assembly 40. The
secondary cable 74 has substantial length and flexibility to allow the contact-based

30  transducer 70 to be placed anywhere on the skull of a human.

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 44. In



fromthe contact-based transducer to the circuitry 44. The transducer
housing 72 is 25 shaped and di nensi oned to house the contact-based

t ransducewO003/055eh@ t ransducer housing 72 is preferably flpegiStoe0d289 al | ow
it to conformto the outer periphery of the posterior region of a hunman
skul'l and allow for attachnent theretog The secondary cable 74 extends
fromthe j 2.1 ] 1

secondar ;ﬁ‘{:gb@g%%ﬂﬂg%%éu Sgécn%@%%ﬁ?ae gltﬁ.ﬁggﬁ%)ﬁﬁt %E?%?Hl%%tﬁ%}) ¥ lgw t he
cont act - becsekd B thearrnthotbased Grabssluber 70l addachnamityherampdifiet! Hiestskedch of a

h . Aswitch 68 f er abl PT 1.0 i tch, has t t at es:

oo AcTi vakepical signals B e disfractvet stn et NACTVAED e b ety dipl od t o

the circyidvertsithe tansiBsiOR /IR eBGT él%@%@céloﬁglw sifhalst REei0&d FYATER state,
ec

the circuitry 44 amplifies the first speech electrical signals received

f r om  he cetatcizlascdaarsdusar FAselthedrang@ieand4t ransnits the anplified first
speech electrical signals to the transceiver 54. In the | NACTI VATED st ate,
the circuitry 44 prevents the transm ssion of first speech el ectrical
signal siTheadealadecaisiectionr oMmiid€ird &pmbal tashagdd 18 ans dvesid é-Kodkt he
transcei ver 54. The seal ed construction of the first ear-hook assenbly 28,
the secolseaRlY ntfbland ks emisrophone safgembly  Allevo pho fEstassseonst ynd| thisds t he
first, s g b di g Lavant i an vibrati on- based
ol hr e ciaaafs b gy BTRAL W e b e L BB apr e OB gC:

I n the f ovatgyaesistantinaeestaia depthr at i on- based tal k-t hrough apparatus is
descri bed according to three enbodi nents of the invention for addressing
t he foregoing disadvantages of conventional vibration-based talk-through

appar at Ugn bt fo8eh O Mandd 4 Wﬁlﬁ@tiﬁ‘rﬁp&gﬂ r‘ﬁﬂ&&&&hﬁ@&ﬁﬁ(@ n{idy ﬁ{eﬁi .

di scl osed, it is apparent fp one skilled in the In view o
di scl osupecarfiag touiireo nhodimeds dntheomvemidhnt iforapddmssien the fomgeingwi t hout

departing.f t cope and,spirit .of the invention. WD,03/ 055270
PCT/ sw%@&é‘gag}tﬁgéf syfvgntopal Y\I%W‘SPé'%aF%t?ﬁ%@’é‘nggéPR@?Wo-ﬁ\gﬁ‘o ¥t us for
faci 15t athrog eindbinidats0sfdhe fiBlenBon are disclosed, it is apparent to one skilled in the

art in view of this disclosure that numerous changes and/or modification can be made

without departing from the scope and spirit of the invention.



user using a hearing protection system the vibration tal k-through system
5 conprising: a mcrophone assenbly, the m crophone assenbly conprising: a
first m cwophose7o ecei vi ng anbi ent sounds fromthe surrolediSEH1/00259
environment; and a circuitry being electrically connected to the first

m crophone, 10 the first m crophone g¢pnverting the anbient sounds received
fromthe surrounding environnent into anbient electrical signals, the
circuitry anplifying the received anbient electrical signals and

transm tClaigst he anplified anbient electrical signals to the bone

vi brator; a bone_vibrator, disposable onto the_skin.coverijn rani al bone
of a ;51-user,g‘ YRE9S7 S‘?fli B‘:H%I Pu. fm‘f"ﬂ% o f?ﬁh‘éﬂﬁgl T@ﬁ%h’“ﬁh@l g)ﬁta
el ectrical signalging s%ﬁﬁg k68 dnh Sy stk C et §i¥rtioh QaNd fFfgh Ofystent he bone

vi brator being coupled to he m cr ophone assenbly, the cranial bone
conduct i ng t heonypriming:i ons to the cochlea of an inner ear of the user; a
hearing protection apparatus, t arin rotection apparatus being 20
det achabl y coupl ed? F@‘%Pﬂléon\?iaﬁstﬁﬁ%&qg%@écﬁ%f@?eﬁ?ﬁamllbﬁ'ec%ﬁg*anr%g protection
appar at us substanti al | ya pfigy efitrbphsiRURecviag babRgt tdodnsd frémd the t he
inner ear of a user through the ear canal; and a positioning neans for
nmounting to an out 8#Tesadingfenyiremenirandhe hearing protection apparatus in
tandemwith the positioniig@l pbiie BARZIERHIABMOBLL lilBoREAN al bone,
and the hearing protection apparatus sﬁbs an |a€ﬁy preventing souhd from
bei ng transmtted the firkemkesphesapotuhening thererbiaasowids trbeeiveglefrohthough t he
ear canal, wherein the hone vjbrator, isggo,si t i .onabl e.onfo t he crani al bone

in a rmanner that SEEUSHINEFEVHRHPSHGN Rign epctucal sigheiss et i Qibst anti al |y

| npeded. 30 2. Theaﬁb%gi B8:Q2RRd ah?dié&ntelyc%ahsig@ag@m HgnsAfittind t6d &l m 1,

wherein the hearing: ection apparatus is one of in-ear, super-aural or
ci rcum aur al hear i agplifieddnetentetecapphsigbals to the bone vibrator;

a bone vibrator disposable onto the skin covering a cranial bone of a

15 user, the bone vibrator converting the amplified ambient electrical signals
received from the 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

20 detachably coupled to the vibrator assembly, and the hearing protection
apparatus substantially preventing sound from being transmitted to the inner
ear of a user through the ear canal; and

a positioning means for mounting to an outer ear of the user the
hearing protection apparatus in tandem with the positioning of the bone

25 vibrator onto the cranial bone, and the hearing protection apparatus
substantially preventing sound from being transmitted to the corresponding
inner ear of the user through the ear 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.

30

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

protection apparatus.



WO 03/ 055270 PCT/ SEO1/ 00259 12 3. The vibration-based tal k-through
apparatus as in claiml, wherein the circuitry includes a conpression
anplifierwbos/os2ad i ng the | evel of anbient electrical sigoalssobedsw a
pre-determ ned | evel for transm ssion to the bone vibrator, and 5 the
scaling of the |level of anbient electnpcal signals substantially reducing
distortion at the bone vibrator when a high | evel of anbient sound is
received by the first mcrophone. 4. The vibration-based tal k-through
appar at ug. as iThe gitaatmontbasph Bﬂlethnomgh@p@mraawi als rily claird 1j whérathethe aircm’trs e

reduction el enen t,having a limt I|mt evel

pre-determ nebn 158 3118‘?’8@6?%%%’%1@3&6 ]Ile ?.Hn leYFd p?gét?}ﬁmeql‘é 1? cal
signal s and agheRbeRMES briel detdrmSicdadet fEaMnRidsBNES theRnB Wiy, lahdl ti ng

l evel ., 5. The vibration-based tal k-through apparatus as in claim 1, wherein

the clanial U5 slingiof thadevebopaniens shestrie @1gr@}$pmbauantmﬂ’.veredmagct| ng
vi brations fr i _r ased .t al k-t lhrough
appar atus as ?{r?t%rpg? %p%,@%v\#e?%?aﬁg Y{hgﬁ i%% l?évetf ?‘am len the' r%%ﬁcg}vggportl on
of the tenpor ay tixofst midiephwast oi d portion of the 20 t enporal bone
conducting vibrations fromthe bone vibrator. 7. The vibration-based

tal k-through apparatus as in claiml, V\/nerei n the positioning neans is

subst ant yal | yﬁ@%%&l%s% @_Ekgl %)Qr E% Frglt ﬁereﬂ:}licilgleraﬁgryphery of

an ear of the user. 25 8. rough apparatus as in
claib®@7, furt l’wﬂudesmmdisi mgucalonmi)d:rdert Imxtngrujhmgnfgr]@mnﬂm lpnﬁmgllevdlng means

to the bone vhbrator { &r% %Bortlné;lthe bone wbrgtfg flrmy
bi asi ng t he bSRESHEISIEHRnGT: Be moise 1ERusHoR ClpFy. Pageng SPegrl QJeqsy |on based
tal k-through appakahdamdRnt éle&ﬁ@ell@]gﬁalsfhﬂi}ﬁlg@évefsodmfw fleMnitiflg k@,répess
extendi bl e around the neck of a user arness havi ng opp05|ng first

and second ends,

5. The vibration-based talk-through apparatus as in claim 1, wherein the cranial
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 mastoid portion of the temporal bone, the mastoid portion 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.

25
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 firmly biasing the bone vibrator onto the
cranial bone.
30

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

opposing first and second ends,



WO 03/ 055270 PCT/ SEO1/ 00259 13 wherein an attachnment assenbly is attached
to each end of the harness, the attachnent assenbly including the bone

vi br at or ,wDha/0pR230 t i oni ng neans and the holder. 5 10. ThecCTiSaoanéen- based
tal k-t hrough apparatus as in claim9, wherein the harness is resiliently
bi ased for fitting heads of various gigths. 10 15 20 25 11. The

vi bration-based taljiefefif AUARRBLA RLMDHIATs dthhchPloBadh eVEf BE RanB&, Circui try
has a frequency response of between 300 to 4000kHz. 12. The

vi brat i on- basthe attachkmetr sseghbly ppelnding shenbons vibiratomtBe pbsitionieg neeanpri si ng a

battery supplyi oywer to the circuitry, the circuitry being an
active-type. %@ﬁfﬁgﬁf'brati on- based tal k-t hrough apparatus as in claim12,

further conprising: a second nicrophone electrically connected to the
circuitry for receiving articul ated sounds fromthe user, the second

i cr ophoHe coRberibratipn-tased wli-treushspnaniisrasdeicladn % mhereihthelsstress nt o fir st
speech el ectrj 1:S] gr}ﬂ . i di 3 .l L St speech el ectrical
signals to t hies(}gilﬂrlgﬂl}lg{brqéls;%dgn i tﬁg%ﬁ%ﬁ%?gﬁ%ﬁ%%/%ﬁ%dapt er electrically
connected to the circuitry; a transceiver, the I/O adapter being coupled to
the transceiver, the transceiver converting first speech electrical
si gnal s f]ecei SE%V#’F%WIW@“S@&%‘EH%}%WPP%?WS Pad gaiRavaeherein the G Esi on, the

transceiver aj}80, ﬁ&?ﬁh&@%f&@%&@gb%etm o%P0YEls. i Ng into second speech
or tra

el ectrical signals smssion to the circurtry. 14. The
vi brHt i on- based tal k-through apparatus as in claim13, wherein the

i Gr opholie . i bk BB E AP BT Gh el n e LELEPFRISIA he
transceiver, bdiRry ShgpBHhf pywa e tid iyt AR duRE) BIiScid dgdb-tplegnal s and
transmtting the anplified

13.  The vibration-based talk-through apparatus as in claim 12, further comprising:

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



30 electrical signals to the bone vibrator. 15. The vibration-based

tal k-t hrough apparatus as in claim 13, wherein the <circuitry prevents

anbi ent ewedaBlnsal signals received fromthe first WO 03/ @&EFEGD1/00259

PCT/ SGOL1/ 00259 14 microphone frombeing transnmitted to the bone vibrator
when second speech electrical signalg4are received fromthe transceiver by

per form ng SwhiGhlfthe AR RINASmiA 6i6E BbAd VioRTR! Wil Soddgrserond -
speech el ectrical” signals rgcel ved fromthe transcelver and transmtting
the anplifi edeleetricaldsigpdeate rebeigtd fiom thal traisgriwdrsbyt perfdrenil switehibg at or . 16.

The vi bration-based tag|l k-through apparatus as in clajm.13,. wherei.n the
Ciroul try prodRreosednh epEae AmgiBats (e Ccyihaberth cuEribed] FEGH ¢ ne
transceiver ffQeiveeifiin tthafamcbived add® thhdniRpemel Hhatiid e gedebent 10
electrical signals are received fromthe first m crophone by perform ng

swi t chi ng opetlgtirigalsignalrctodhe kametvilratehpl i f yi ng the anbient el ectri cal
signals received fromthe transceiver and transmtting the anplified
anbient electrical signals to the bone vibrator. 15 17. The

vi br at i oh6.basEHe tdbiatibhbasedh talipfaeathuappdratul 43 &l rolald, 18 Ukihesdin c@ePri si ng

a switch coupled to the circuitry, the switch conprising: an ACT| VATED
state permitt FEGUERePIGVERE; 850004 oSDeRFH | §lgctiippd signals reggived hitepedbe | cal
signal s recei I er op agwh, i tak 4N anplified
first speech g eg%{viglf:naﬁf&{s?i gﬁg sr}gatng?n%eg ?(?gﬁgcel &e&?@ﬁg%%éna%@mﬁl VATED
st at €0 wher ei nelebteiceli signalsr grepreesieed Srdrethet fimh snicssphome dfy penfetmisgeech

electrical signal.s received fromthe second  crophone, to. the transcei ver.
18. The vibra B?hl%ggara%ﬁ%’?skﬂi‘%?%%ﬁy &B}?&E’&P&gﬁ%ﬁnﬁgﬁnﬁﬁﬁﬁci sigh#ler ei n t he

second 25 M £4:0RBBInF AR HabibddheR aRNr Sl BIRAL (R afiphedd AflieRai&eida] ansducer
electrically connected to the circuitry and being positionable onto the

skul | of a ussignals frethebone wibratdsased transducer for converting vibrations
received fromthe skull of the user produced by articul ated sounds from
the user into first speech

15 17.  The vibration-based talk-through apparatus as in claim 13, 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 second microphone and
transmitting the amplified first speech electrical signals to 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 signals and providing the first speech electrical signals to the
30 circuitry.

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

a switch coupled to the circuitry, the switch comprising:



el ectrical signals and providing the first speech electrical signals to the
30 circuitry. 19. The vibration-based tal k-through apparatus as in claim
18, furtheoososyre sing a switch coupled to the circuitrypPCrs&osw2s5eh
conprising: WO 03/055270 PCT/ SGO1/ 00259 15 an ACTI VATED state permtting
the circuitry to anplify the first qugch el ectrical signals received from

the contact based b} a0efHeRTEA date SARNILE oYL REAMPLLLISAAL it speech

el ectrical signals to't etranscel state wherein
the circuitryspreelesl¢dricdl esignas ammeésfrorm tfe tomtstt-mpee dtlansiveet andal

signals receiyed from he C t - bas ansduc o.the transceiver. 20.
The vi brati on)flrﬁmglr{gaf %alﬁlﬂﬁﬁﬁgﬁf ﬁ’aﬁlﬁ@rlﬁ?g S}gﬂaﬁl %h’ﬁ]t@@sce\‘/ﬁé’r n the
second ni cr ophone g ONNAICTYYVATEN ?chf%”ﬂﬂlﬁer@ﬁl ané& olraatry bae&dnisr apsducer
electrically 10 connected to the circuitry and being p03|t|onable into the

ear o a user tramsmelssmmnf fict spresk dlecirisastgnnds received diouethecngtact-based i ons
recei ved fro %ltps%ug th% Juser produced by articul ated sounds fromthe
user into firs speec nt? Al si gnhal s and providing the first speech
electrical signals to the circuitry. 15 21. The vibration-based

tal k-t hrough Eargparat us as in _claim20, further conprising a switch coupled

to the ctfcui 9V1b€ﬁé’ns%s%ﬁn%@mhsﬁpﬁ§aﬁ’éﬁsM?WTED’VEQTW@%@C@Nt| ng the
circuitry to ﬁﬁ&hiﬁﬁ 1et&%stfltluf b IOESH r.f)f“:"al @(ﬁ’{t&%&t—%@éedsﬂrz?@@ﬁ B .efégfr‘ic\é fromthe
e anpli Ped firs

contact - based transducer and. Lransm tyi ng Speech
el ecl@i cal si gomalestetidotthe ctrmatrg @ad \being msdiicﬁﬁblaﬁntd\bh@'ﬁak/b]’lﬁ[hsst athe wher ei n

the circuitry prevents the nsm ssj.on first Iectr S|gnals
recei ved f ronf"%)rﬁ%‘;t ﬁ‘?da%‘insﬂ%&eé r cf’?‘éﬁﬁ@%l‘,‘gp“toas ff}ﬁ’élvﬁﬁ?gfﬁgb Fyero §

met hod for pra: Frodhckd %&%ﬂl%té@%ﬂd_ﬁ Flokr MBI &R 5Pk CR AR On 25
conprising the steps of di sposing a hearing protection apparatus iIn

relation to asigousend pravidiig the fins epecch elestrivsl sagnalstolthe girentent i ng sound from
reaching the inner ear of a user
15 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
transmitting the amplified first speech electrical signals to the transceiver; and
20 an INACTIVATED state wherein the circuitry prevents the
transmission of first speech electrical signals received from the contact-based

transducer to the transceiver.

22. A method for providing vibration-based talk-through hearing protection,
25 comprising the steps of:
disposing a hearing protection apparatus in relation to an outer ear of a
user for substantially preventing sound from reaching the inner ear of a user
through the outer ear;
receiving ambient sounds from the surrounding environment into a
30 first microphone, the first microphone converting the ambient sounds received

into ambient electrical signals;



t hrough the outer ear; receiving anbi ent sounds from the surrounding
environnent into a 30 first mcrophone, the first m crophone converting

t he anmbi ewD 030852d6 received into anbient electrical signaCITSGMI@39% 055270
PCT/ SGOL1/ 00259 16 anplifying the anbient electrical signals received from
the first m crophone, the anbient eleqggrical signals being amplified by a

cirouitry, and thepingul Uhy Behiog Sleeeichl Gl FQOREE! AN el g i st

m crophone; |ocating"t one vibrator onto skin covering a crani al
bone of the Mmiuophong, tie ambimitallediead sigoald betngragnplifed\biye eitduitns apdoduced by

the b ibrator. to th hi f th , d.t itti th
anpl i 1 ed ambidiiroalBeRsFe SFouraiAoomeoLOdhh SR MEPRPHNE t he bone vi brat or

converting the anpliydatifg tiRNMUMRREbEIoE Shiol thalskil @R&liBs h BfQial ¥k &t fens, the
bone vibrator being electrically connected to the circuitry, 10 wherein the
user Ps abl e ugerhthgrcranalibone c g the gibretiensqupdungd byt banewiibeitrent wi t h

the ear prote . ng; protection apparatus. 23. The nethod for
provi di ng vi b?%ﬁ‘ggﬁ-]%lggggjéﬂ?%ﬁk? rough hearing protection as in claim?22,

wherein the circui tiyshitithditie amplidodpnbiRat electaodllsigrairto bdons eibratsg 15 the
| evel of anbient electrical signals below a pre-determ ned |evel for

transmi ssion ths bpRe FEwatoyicopung thi@gmphificd cabieny eectripal Jignadly iM)p anbi ent
o o o, v : : : T o
electrical si giﬁét?or%%g “r?glﬁ'ée{n@{alté% Heﬁ%k@éc@x@ca@lﬁtggﬁ%:;t/ﬁt‘tﬁ%e difgjtpne vi brat or

when a high lev nt soun S rece & First M crophone. 20
24. The et hod f or wireomim dhemgpew isbabdd tooleab asdbiertt abkndsHram die Svemuhdigg
i ncl udes a noi se

protection as i.n clai m.%ﬁh wherein Fe cihr cuitr

reduction el efBHTOTHBRAL Fgt eF‘irl?f‘?t?ﬁﬁfi % the heapePIofSaiion ARPaFdYel bei ng

pre-determ ned, the noise reduction elenent passing speech el ectrical

signals and anbient electrical signals having levels belowthe |imting

| evel . 28325, Thhenethedéar rovidmgovibution besadrtatki-broughdwaringbiottcioowgh hear i ng

protection as;, claim 22, wherein the circuitry includes a compression amplifier for scaling

15 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

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

20 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
element passing speech electrical signals and ambient electrical signals having
levels below the limiting level.

25

25.  The method for providing vibration-based talk-through hearing protection as
in claim 22, wherein the vibration-based talk-through apparatus is being used

for remote communication via wireless channel.

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

in claim 25, further comprising the steps of:



in claim22, wherein the vibration-based tal k-through apparatus is being
used for renote comunication via wreless channel. 30 26. The nethod for
provi di ngweimist2ron- based t al k-t hrough hearing protecti onPa3/SGovo@bsai m 25,
further conprising the steps of: WO 03/055270 PCT/ SGO1/ 00259 17 receivVving
articul ated sounds fromthe user into g second m crophone positional

proximal to the no . r ). € h i.ng the
received articul at gé é‘gﬂ%égﬁﬁu@% Wp@f@gﬁg@ﬁusﬁ g@?% %g&dsﬁlg%}é?@m
anpl i fyi ng theofitiosdl ppaénil ¢ bt rmoath sf ghel sser,edei \sesbnfir amerbpieonsecond 5

m crophone, the first speech electrical signals being anplified by the
circuitry, andopyRetng ﬂ‘@ﬁ?‘ieﬂ‘ﬂfd@gf‘r‘f&t‘?ﬂc@(?fléq ’%&7 hvt ssAteleeHcal 1808l second

m crophone; transmahiyifdng A ARPLJbLLELLaIT siglﬁ?sefé@%i@g(‘f frbf tﬁ@lsFocd.ngnal s to a

transceiver, the transceiver converting first~speec ectrical signals
recei ved 10 rietephere, cthe cufitst yspeevho eleatdical wignels being t ampisieds by othe t he

transcei ver al s .recei vi r adi. ves and converting into_second speech
electrical si §1r¥glugryf o %}%aﬁgﬁylgrgy\,gﬂngog]teﬁ%mgﬁx Py ?A gﬂpfqef §F$89¢ he
second speechngtephénegal signals received fromthe transceiver, the second

speech electrical signals being anplified by the 15 circuitry; and
transnitting the afInsmitiéeg sheopmpiBedchirse| srseeh calectsicgnsignalso ta Bone

vi brator, the A ' lified. ond . speec
Gl ectrical sl gRREivel b8 Sy EAOY Shiontho R 3Reh W SHALERNL FRERH Lt es
renotl®é communifioat ithe cird@itr® 7intd halioevhes fHortraps@iskidhnthey irbiisativenadased
tal k-t hrough heari.ng protecti or(’{ as in claim?25, further conprising the
steps of. rec&CEIViRe (Al WRY Srdd cPBYRTHRG K §9q0nd spegch slsciricat genpls for
cont act - based iy h§RRSHN &P RASHilONabl e onto the skull of the user, the
vi brations being ’

amplifying the second speech electrical signals received from the

transceiver, the second speech electrical signals being amplified by the
15 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.
20
27.  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
25 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 signals being amplified by the
circuitry, and the circuitry being electrically connected to the contact-based
30 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



25 produced by articul ated. sounds fromthe user and the contact-based
transducer converting the received vibrations into first speech electrical
si gnal s; wopBiof3zimg the first speech el ectrical signals recaiSeedod2som t he
contact- based transducer, the first speech electrical signals being
anplified by the circuitry, and the gigrcuitry being electrically connected
to the cont ackelpRRLlradk) wal@AGRcrihg #IS Whdohti SedcNRIRARA] Libffls fd S!
speech electrical signals to a transceiver, the transcel ver-converting
first speech dtassmissionlto gegatisyr eceived fromthe circuitry into radio

waves for transm ssion, the transceiver. al so, 03/ 055270 PCJ/ S / 00259 18
recei ving radi o wavBPILHEe ctbﬁﬁé?%ﬁ%napqem &l%cgé'“)?@{\f@ sireved domcthe si gnal s

for transm sgiaseeiver! B GédoRd dpe¥sh %I&Jtricfclb’is%akhﬁeiﬁgcﬁﬂﬂif%ﬂeﬁg hggl ectri cal
signals received fromthe transceiver, the second speech electrical

si gnafs bei ngcapiyfénsd by the 5 circuitry; and transmtting the anplified
second speech el ectf t.he .b

i .signals.to .a hon vibrat or ne vi brat or
converting the anpl |a¥1:§1§%§m§%%lgn%n%lggegcﬁc%l?(g&ef%gfiecgkpimgﬁgfl%ls i?%laob((ﬂebr ations,
wher ei n the t vibisogi e bohasibrithiat@feftRiFothe apifeniseedndMpeechlelectrical

signals into vibrations,

wherein the transceiver facilitates remote communication.
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