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-*Field of the Invention This invention relates to an oscillation/echo
canceller systemthat is effective for preventing oscillations /echoes of a
conmmuni cati on apparatus, which may be a fobil e conmmuni cat pefyjpRapHsgdus such
as a portabl e phone, a PHS or sone other nobile phone, 10 a wired phone, an
ear phone / m crophone set, a nmachine translator, a |oudspeaker for those
whose vocal cords are damaged and depbrp¥Egrr@gor! €, a communi cation
apparatus for travel agents for guidance, a conmunication apparatus for
announcers, a conmuni cation apparatus for train conductors, a headset for

t el ephone operators 15 or sone other communi cation apparatus. Description
of Related Art Portabl e tOSCIIAATIONZECHO PEANGELKERIS¥STEMr nobil e

comuni cati on apparatus that can be used as wired and wirel ess slave 20

t el ephone sets are known. Conmuni cation systens have been proposed for the
pur pose_ of hidirectional communi cations between such a slave set and the
comuni tat FoR1dpphr EResIn¥enti®mend of the Iine by way of the master set and
a transm ssion S¥Eten1includin%ﬁﬁ.mﬁreless radlglmaye rel ay service such as

the one provi ded'ByS NV €Sn t9apRnOPSEEL At A |GANCHI e Pat
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apparatus such as a portable phone, a PHS or some other mobile phone,
10 a wired phone, an earphone/microphone set, a machine translator,
a loudspeaker for those whose vocal cords are damaged and deaf-mute
people, a communication apparatus for travel agents for guidance,
a communication apparatus for announcers, a communication

apparatus for train conductors, a headset for telephone operators

15 or some other communication apparatus.

Description of Related Art
Portable telephone sets, PHS sets and other mobile
communication apparatus that can be used as wired and wireless slave
20 telephone sets are known. Communication systems have been proposed
for the purpose of bidirectional communications between such a slave
set and the communication apparatus at the end of the line by way
of the master set and a transmission system including a wireless
radio wave relay service such as the one provided by NTT Do Co Mo
25 in Japan (see, for example, Jpn. Pat. Appln. Laid-Cpen Publication
Ne. 2002-300074).
Such a communication system typically includes at least a
pair of communication apparatus arranged at the opposite end of

the line. Each of the communication apparatus comprises a



2 PCT/JP2005/ 005333 transmtter including a mcrophone and an anplifier
-circuit necessary for transmtting sound signals and other signals and a
recei ver including a speaker or an earphone and an anplifier circuit
necessary for receiving sound signals ang other signals. E@fﬁﬂﬁ%ﬁ/OEBB
communi cati on apparatus are operated for bidirectional conmunications by
way of the transm ssion system In bidirectional conmunications, an
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when the | oop gain of the électric coupling is not nore than 1. Therefore,
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each other to say nothing of integrating or arranging side by side the
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external transmtter/receiver on a stable basis

10 spaces in the transmitters/receivers of the two communication
apparatus. An oscillation phenomenon appears when the loop gain
of the electric coupling is not less than 1, whereas an echo
phenomenon appears when the loop gain of the electric coupling is
not more than 1. Therefore, it is not possible to bring the

15 transmitter and the receiver close to each other to say nothing
of integrating or arranging side by side the transmitter and the
receiver in the state of the art. Thus, this constitutes a large
problem in terms of anti-noise measures of communication apparatus
and efforts for realizing downsized and lightweight communication

20 apparatus at low manufacturing cost regardless if apparatus are
wired or wireless.

It is therefore the object of the present invention to provide
an oscillation/echo canceller system that dissolves the above
identified problem of the prior art and allows a communication

25 apparatus of the type under consideration to bidirectionally

communicate with an external transmitter/receiver on a stable basis

without giving rise to oscillation phenomena and echo phenomena.



w thout giving rise to oscillation phenonena and echo phenonena. 3
PCT/ JP2005/ 005333 SUMVARY OF THE | NVENTI ON According to the invention, the
above object is achieved by providing an oscillation/echo canceller system

conprising a hollow main body having an,insert section p J 1 an
opening and 5 adapted to be inserted intd the canal of thgeyﬁg%{mr#%r ophone

for taking sound signals being transmtted as air vibrations into the min
body by wa e.ap 'n%‘g%q{. insert section and a speaker realized as
atightly é"gé%hgog?eg&e ﬁound emtting hole and adapted to boost

the Sound signal 5 creeeined: § A aly SXLALNAL RO BLANSILLET (Lol Mifaq HYe

oscill ation/echo cance system bei g~ ‘designed stab
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insert section is renovably inserted into an ear canal; the speaker being

arranged Wrahini bedyShaningnan timg: holsecdiibacp eovided heitape repedfinghantnsert
section 15 and provided with an even nunber of sound emtting canals forned
bet ween5t hedsptrd ke ingehbéd ianb the opeli ng Gnel dsayi agnidsrplicos for

| engths and identical inner dianmeters, the even nunmber being equal to two
or even nuriB&ingi peundfsioRgl st helny drrasnsoviétbdi ay) sy ahhedt lons dntenthel y
fromthe opening of the insert section than the sound 20 emtting hol e of

the speakePaiPReCRBMYavesIettPriPYuRy C6fthhdNSRYErSHdR® £BF & SPP8&EIng

ds f t i hej f .material i bl f, di
sounce 1o e onenl o b1 mds o, ool st g pepple,of droetty”
oscillati O'ynglggﬁiggﬁ?&eﬁé HocsStal Qﬁg&gg%j%ﬂmatl% t08eigRq! FYGRd PR RAYHAY the

above-descri Iguration cance
10 transmitter/receiver, the oscillation/echo canceller system being

designed to establish a bidirectional communication with an
external transmitter/receiver when the insert section is removably
inserted into an ear canal; the speaker being arranged with its
sound emitting hole directed to the opening of the insert section
15 and provided with an even number of sound emitting canals formed
between the sound emitting hole and the opening and having identical
lengths and identical inner diameters, the even number being equal
to two or even number times of two; the microphcne being arranged
more remotely from the opening of the insert section than the sound
20 emitting hole of the speaker, the scund collecting canal of the
microphone for collecting sounds from the opening being made of
a material incapable of directly collecting sounds from the sound
emitting canales of the speaker.
Thus, an oscillation/echo canceller system according to the
25 invention having the above-described configuration cancels both
the oscillation phenomenon and the echo phencmenon in a
bidirectional communication with an external transmitter/receiver
and hence can realize a stable bidirectional communication with

the external transmitter/receiver. Therefore, an



t he 'oscillation phenonenon and the echo phenonenon in a bidirectional
-rcommuni cation with an external transmtter/receiver and hence can realize a
stabl e bidirectional conmunication with the external transmitter/receiver
Therefore, an 4 PCT/JP2005/005333 oscil lyation/echo cancebgﬁjp%?y%@gh
according to the invention is very useful and really epoch-nmaki ng because
it can conpletely elimnate oscillations and echoes in a comunication
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sectional front view of an enbodinent of oscillation/echo can
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a schematic |ateral view of the enbodinent of FIG 1 as viewed fromthe

| eft of FI GomparBETW tED-OESSRI 20N dofs tTHE cBREF ERREDh FABEDI MENE 11imgNow, t he
present invention will be described in greater detail by referring to the
acconpafyi ¢ rgpawpnghat neave |tadg dinstalledefior cetmenborli ntapgfa natals .
invention. Referring to FIGS. 1 and 2, the enbodi nent of oscillation/echo
cancel l er system 1 conprises an earphone/ m crophone 2 as a princi pal

conponent 0 114 one 2 has a hollow nmain body 5
t hat incIué@éhgngEﬁﬁgg?fﬂgg3ﬁfgﬁ&§qﬁﬁﬁéﬁ%&mth an opening 3 to show
di mensi ons t hat ke Lt .t j : i.nt.a .ear. C he main
body 5 is nade ggaé?nltl%e ?%Q(F%gﬁ\é gﬁhﬁﬁggagﬁéﬁ‘é&%ﬁtS,eZﬁl?%gﬁ %%Lti (‘:’g W
of an embodiment of oscillation/echo canceller system according
10 to the invention, part of which is omitted; and

FIG. 2 is a schematic lateral view of the embodiment of FIG.

1l as viewed from the left of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

15 Now, the present inventionwill be described in greater detail
by referring to the accompanying drawings that illustrate a
preferred embodiment of the invention. Referring to FIGS. 1 and
2, the embodiment of oscillation/echo canceller system 1 comprises
an earphone/microphone 2 as a principal component thereof. The

20 earphone/microphone 2 has a hollow main body 5 that includes an
insert section 4 formed with an opening 3 to show dimensions that
make it to be suitably inserted into an ear canal. The main body
5 is made of synthetic resin and has a substantially cylindrical
profile so as to show a circular cross section as viewed from a

25 lateral side. Themain body 5 has not any opening except the opening
3 of the insert section 4 and hence the hollow inside thereof is
tightly closed. The insert section 4 projects from a middle part
of a lateral side of the main body 5 and an ear pad 6 that is made

of a resilient elastic material such as rubber and adapted to be



profile so as to show a circular cross section as viewed froma 25 | ateral
side. The main body 5 has not any openi ng except the opening 3 of the
insert section 4 and hence the hollow inside thereof is tightly closed. The
insert section 4 projects froma nmddle gart of a |ateralpcgjjpRobosshe main
body 5 and an ear pad 6 that is made of a resilient elastic material such
as rubber and adapted to be 5 PCT/JP2005/005333 tightly held in contact
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ear pad 6 and anofher half 5b arranged at the other side, which halves are
put toget heto byie fyessehiitdf npe thidrg seerben 4. i Tharmnangeddens tihe 1odker

peri phery of the half 5b and a tubular body 8 containing electric wires and
so on, whi ¢hhaillfl Sheadestyeded ithegsédeerf detaidartheael Aabba@ragndtherphads-fit
to the main body 5 at en enl arged end opening of the tubular 10 body 8 to
producean ihtageaced ehrpronetlen &lsgshowdizh TRLyesasre desk tiagedheyoby, t he
ear phone/ m crophaone 2 will_ be renovably fitted to the ear canal of the ear
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the 20 sound emtting hole (not shown) directed to the opéning 3 o

10 body 8 to produce an integrated earphone/microphone 2. Thus, as
described above, the earphone/microphone 2 will be removably fitted
to the ear canal of the ear as the insert section 4 is inserted
in the ear canal.

The main body 5 contains therein a microphone 10 for taking

15 1in sound signals being transmitted as air vibrations by way of the
opening 3 of the insert section 4 and a speaker 11 for boosting
the sound signals received from an external transmitter/receiver
(not shown), which speaker 11 is an object tightly closed except
a sound emitting hole it has. The speaker 11 is arranged with the

20 sound emitting hole (not shown) directed to the opening 3 of the
insert section 4 and two sound emitting canals 12 having identical
lengths and identical inner diameters are branched from the sound
emitting hole to extend toward the opening 3. The walls of the sound
emitting canals 12 are made of synthetic resin 13 and formed

25 integrallywith themainbody 5. The syntheticresin 13 of thewalls
of the sound emitting canals 12 extends from the insert section
4 of the main body 5 toward the opposite side cof the opening 3 and

its outer periphery shows a circular cross section. While this

embodiment has two sound emitting canals 12, it may alternatively



insert section 4 and two sound emtting canals 12 having identical |[|engths
-and identical inner dianeters are branched fromthe sound emtting hole to
extend toward the opening 3. The walls of the sound emtting canals 12 are
made of synthetic resin 13 and formed 25¢integrally w th bhe pRbEResY 5-
The synthetic resin 13 of the walls of the sound emtting canals 12 extends
fromthe insert section 4 of the main body 5 toward the opposite side of
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provided that the nunber of sound emtting canals Is equal to even nunber
times of tofotwbhe m crophone 10 is arranged at a position nore renote than
5 the sound emtting holes of the speaker 11 relative to the opening 3 of
the insert secti @hedminubpghaseal 8disndreahfedtatng pamnit i drb madaptetbtd dhanl | ect
sounds fromthe opening 3 and its wall is fornmed by a resilient elastic
body 165t h&the sonpdemifttangeheleeof Hae atieakesuth rasatinshse Hor opapabte of
directly callecting sounds fromthe sound 10 em tting canals 12 of the
speaker 11.3 Théheekissnecet 1t f@bES a18°wRd goddproineydanddr i ¢ adapbag and
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t he speaker 11 are suppressed by them and hence no
10 emitting canals 12 of the speaker 11. The resilient elastic body

16 is a hellow cylindrical body and its center hole operates as
sound collecting canal 15, while its outer peripheral surface is
held in contact with the synthetic resin 13. Since the sound
emitting canals 12 of the speaker 11 and the sound collecting canal
15 15 of the microphone 10 are respectively formed by the synthetic
resin 13 and the resilient elastic body 16, the mechanical
vibrations of the speaker 11 are suppressed by them and hence not
directly transmitted to the microphone 10 so that it is possible
tc collect only the sound cof the vibrations entering the sound
20 colleting canal 15 from the sound emitting canals 12 by way of the
opening 3. InFIG. 1, reference symbols 17a, 17b denote two separate
sound insulating members that are filled in the main body 5 in a
hermetically sealed state. Lining member (not shown) are arranged
respectively along the oppositely disposed surfaces and the other
25 surfaces, which are held in contact with the other members 13, 5
and the devices 10, 11, of the sound insulating members 17a, 17b
and the oppositely disposed surfaces are held in a state where they
are pressed by pressure of a predetermined level in order to prevent

vibrations and sounds coming in from the outside from being



directly transmtted to the m crophone 10 so that it is possible to collect
~only the sound of the vibrations entering the sound 20 colleting canal 15
fromthe sound emtting canals 12 by way of the opening 3. In FIG 1,
reference synbols 17a, 17b denote two separate sound i NSptRipQEsHRIREr S
that are filled in the main body 5 in a hernetically sealed state. Lining
menber (not shown) are arranged respectively along the oppositely disposed

surf aces a@gghggﬁgﬁgﬁéféiiﬁ%gfgﬁﬁ§%gfygh%€.are held in contact with the ot her

menbers 13, Vi ces t he sound insul ating nenbers 17a,
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are pressed by pressure of a predetermned |evel in order to prevent
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PCT/ JP2005/ 005333 transmtted further through them The sound emtting
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m crophone 10 extend linearly and are |ocated within the area defined by
the inner di-anBteelettrhe wgEs hf, 5 BexTardine dnoancthe rasaker 19 and shdi ng
fromthe SRgaker 11 and the mcrophone 10 by a predeterm ned |length are
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electric wires 18, 19 and a capacitor 25 arranged on the ectric wre 18

at thelsi deietutibe23peakairahled as output reduction means on the electric
- wires 18, 19 near the earphone jack 21, The output reductioncircuit
22 includes variable resistors 23, 24 for respectively changing
the electric resistances of the electricwires 18, 19 and a capacitor
25 arranged on the electric wire 18 at the side of the speaker 11
15 so that the output of the speaker 11 can be reduced to not higher
than 70% of its output level and the output of the microphone 10
can be reduced to not higher than one tenth of its output level
that are observed when the speaker 11 and the microphones 10 are

operated in open air. The capacitor 25 is provided to prevent

20 swerves of sound signals from taking place.

While the output reduction circuit 22 is arranged on the
electric wires 18, 19 in this embodiment, it may alternatively be
arranged at any other appropriate place in the main body 5 or in
the external transmitter/receiver. The external

25 transmitter/receiver may be a mobile communication apparatus such
as a portable telephone or a PHS or a transmitter/receiver dedicated
to an earphone/microphone set contained in or externally attached

to a communication terminal or some other communication apparatus.

Now, the operation of the above-described embodiment will



15. so that the output of the speaker 11 can be reduced to not higher than
~70% of its output |evel and the output of the m crophone 10 can be reduced
to not higher than one tenth of its output level that are observed when t he
speaker 11 and the m crophones 10 are ogerated in open apgqys itor
25 is provided to prevent 20 swerves of sound signals fronrt |ng place.
Wil e the output reduction circuit 22 is arranged on the electric wres 18,
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or externally attached to a comunication term nal or sone other

conmmuni cat ieniappated usitdNowe bliethpeseidrmalobutibhecabovenglesofi hed user
enbodi nent will 8 PCT/JP2005/ 005333 be descri bed bel ow. When

transmiti BgLiéci visngl guund heilgnbit sontahe vaath phd @rfdlt aed the ehephosert
section 4 of the_ earphone /nicrophone 2 of the oscillation/echo canceller
system 1 J&ckndértedtereed i oftheneagrhennal aakidre s ok dile $x5rrmRd user
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wire 18 a boost e ythes ore ey are transmitted utwardly
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=~ they are transmitted outwardly by way of the sound emitting canals
12 to the tympanic membrane of the ear located at the distal end
of the external auditory canal. At this time, it may be apprehended
that sounds may leak from the walls of the sound emitting canals
15 12 to the sound collecting canal 15 of the microphone 10, the
transmission of such leaked sounds is suppressed by the synthetic
resin 13 and the resilient elastic body 16 and hence sounds do not
practically leak at all.
For transmitting sounds, on the other hand, the sound signals
20 generated by the vocal cords of the user and transmitted as
vibrations of air coming from the tympanic membrane through the
external auditory canal proceed through the opening 3 in the
direction of arrow B in FIG. 1 and are taken up by the microphone
10. Then, they are transmitted to the external
25 transmitter/receiver by way of the electricwire 19 and the earphone
jack 21. Neither an echo phenomenon nor a vibration phenomenon
arises when transmitting and/or receiving sound signals.

More specifically, echoes are completely eliminated because

(1) the microphone 10 is arranged at a position more remote from



12. to the tynpani c nenbrane of the ear |located at the distal end of the
-external auditory canal. At this tinme, it may be apprehended that sounds
may | eak fromthe walls of the sound emtting canals 15 12 to the sound
col l ecting canal 15 of the m crophone 10g the transm ssi hoSsE34;eaked
sounds i s suppressed by the synthetic resin 13 and the r}ggﬁgpiT ent e?asti C
body 16 and hence sounds do not practically leak at all. For transmtting
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t hat operate as echio ‘conponents, |
10 signals, (3) the sound signals in the external auditory canal

transmitted from the two sound emitting canals 12 give rise to
inversion of phases as they are mixed with each other to cancel
echo components unless they are amplified by reverberation and (4)
while the speaker 11 emits sounds showing proper phases from the

15 sound transmitting holes, the sounds showing an inverted phase that
are inevitably produced by an intrinsic physical property of the
speaker are abscorbed in the inside of the speaker having a
hermetically sealed structure and extinguished by the attenuation
holes it has. Thus, the echoes that are generated when the loop

20 gain is not more than 1 are constantly attenuated so that echoes
can hardly give rise prcblems.

Additionally, the output of the speaker 11 is suppressed to
not higher than 70% of its output level and the output of the
microphone 10 is suppressed to not higher than one tenth of its

25 output level by the output reduction circuit 22 so that the loop
gain that is the cause of oscillations is held to not more than
land hence no oscillation phenomenon occurs.

It may be appreciated that the output reduction circuit 22

of the above-described embodiment is an example of means for



can-hardly get to the m crophone 10 | ocated renote fromthe sound 10
~signals, (3) the sound signals in the external auditory canal transmtted
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out put bedwdt itba present Reygridmat the loop gain that is the cause of
oscillations is held to not nore than |and hence no oscillation phenomenon
occurs. It may be appreciated that the output reduction circuit 22 of the
above- descri bed enbodi nent is an exanple of neans for 10 PCT/JP2005/ 005333
reduci ng the out put of the speaker 11 to not higher than 70% of its output
| evel and the output of the m crophone 10 to not higher than one tenth of
its output level and therefore, a circuit other than the illustrated one
may alternatively be used for the purpose 5 of the present invention.
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11 PCT/ JP2005/ 005333 WHAT IS CLAIMED IS: 1. An oscillation/echo canceller

“ system conprising a hollow main body having an insert section provided with
an opening and 5 adapted to be inserted into the canal of the ear, a

m crophone for taking sound signals being transmtted as miT/ipgodsroasizens into
the main body by way of the opening of the insert section and a speaker
realized as a tightly cl osed object except a sound emtting hole and
adapt ed t oiaRpsis tdaaepnassi gnal s received froman external 10
transmtter/receiver, the oscillation/echo canceller system being designed
to establish a bidirectional conmmunication with an external
transmtter/receiver when the insert section is renovably inserted into an
ear canal ;1the sheakerilieitngndechogesneeller tsysmmdomptitsing hohelldd
directed to the opening of the insert section and provided with an even
nunber of Baumdoedy thavidigdcanalBse ol neel biaanwemeviikleds wasdt aanppening oldke and
t he openi ng and having identical |lengths and identical inner dianeters, the
even n@nberd#RieR toghalinseritge blﬁtoéfg’@ncﬁﬂﬁ%é?f fiheegass a W crophepe for

m cr ophone_bej ng arranged re renotely fromithe openi| of the insert
Sect i on t RSPCHHR SCHAAISLRTLS KGRI BEASTHHe SShaSKRLT v IR SEETALRER et i ng

| of the. mi f I Lecti . § he. open ' d
of 2 mat ert i FRESPABI ot (5t BEERhGY SORAC 19 ehece B T T Tana <
f th - .ede b 0] h
of the speaker; gxgept tf;‘%?rfﬂahrlfeirogsi(?-:'rcli t%ﬁgsét &xé%}/toi.stohu%ooeﬁﬂ:@n Zrtﬁ%lge The

system according to cl ai _ sound em tting canals o
speaker anghd heggaund teobbest e GNAL 8L ghdEs received from an external

3 10 transmitter/receiver, the oscillation/echo canceller system being
designed to establish a bidirectional communication with an
external transmitter/receiver when the insert section is removably
inserted into an ear canal;

the speaker being arranged with its sound emitting hole
15 directed to the opening of the insert section and provided with
an even number of sound emitting canals formed between the sound
emitting hole and the opening and having identical lengths and
identical inner diameters, the even number being equal to two or

even number times of two;

) 20 the microphone belng arranged more remotely from the opening
of the insert section than the sound emitting hole of the speaker,
the sound collecting canal of the microphone for collecting sounds
from the opening being made of a material incapable of collecting
sounds from the sound emitting canals of the speaker except the

sound collected by way of the opening.

25 2. The system according to claim 1, wherein the sound emitting
canals of the speaker and the sound ccllecting canal of the
microphone extend linearly and are located within the area defined
by the inner diameter of the opening of the insert section.

3. The system according to ¢laim 1, wherein the surrounding wail



m crophone extend linearly and are |ocated wwthin the area defined by the
“inner dianmeter of the opening of the insert section. 3. The system accordi ng
to claim1, wherein the surrounding wall 12 PCT/JP2005/005333 of the sound
coll ecting canal of the microphone is fgrmmed by a resiligot/yeoasibgsszpody
that is nade of a resilient material such as rubber. 4. The system
according to claiml1l, wherein the surrounding walls 5 of the sound emtting

canal s of e aRegkeraats) 1Bde Y SHAANBE Ene! £9:Popfond NEs SUSLEIM agear di ng

to claim1, whereint ectric wres extendl ng omthe sp t he

m crophone rageicennesi £6k 1® Ay eRaPhDNMdRCt 8 Pesi NSt ethtdHialt Bach
ear phone jack hole of the 10 external transmtter/receiver. 6. The system

accordi ng &e ebbberl, further conprising: neans for reducing the output of
t he speaker to not higher than 70% of its output |evel and the output of
the m cropHlene t8hemystisingrrondiag tonelanilh wiedaia the purrbenading ¥81¥s The
system according to claim6, wherein the output reduction neans is an

out put ?ed@ét Fop HliemisELRAGEANDF Phetle ctadkeripresnade ot synéhpiaia
body.

resin.
5. The system according to claim 1, wherein the electric wires
extending from the speaker and the microphone are connected to an
earphone jack to be inserted into the earphone jack hole of the
10 external transmitter/receiver.
6. The system according to claim 1, further comprising:
means for reducing the output of the speaker to not higher
than 70% of its output level and the output of the microphone to
not higher than one tenth of its output level.
15 7. The system according to claim 6, wherein the output reduction
means is an output reduction circuit arranged on the electric wires

or in the main body.





