1 RCT/ JP2005/ 005333 SPECI FI CATI ON OSCI LLATI ONV ECHO CANCELLER SYSTEM 5 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 mpbil e communi cat ipgpy/pagansdsys such
as a portabl e phone, a PHS or sone other nobile phone, 10 a wred phone, an
ear phone / m crophone set, a nmachine translator, a |oudspeaker for those
whose vocal cords are damaged and cf&EéhTﬂﬁPp|e a conmuni 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
Rel ated Art Portabl e tel epSCIELATIGN/ECID CANCELIEROSYSTENMODI | € comuni cati on
apparatus that can be used as wired and wirel ess slave 20 tel ephone sets are
known. Conmuni cati on systens have been proposed for the purpose of

bi di rectional comuni cations between such a slave set and the conmunication
appar at s afie}d hdEhs Iowertiqe by way of the master set and a transnission
systen1includingéglmnreless radlg wave rel ay service such as t he ige

n.
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typically i a “pair Conmunt catl on apparatus “arr nge&‘at
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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 guldance,
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-Open Publication
No. 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 RPCT/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 ot her signals. Eﬂﬁﬂ%&@’g

communi cati on apparatus are operated for “bidirectional ¢ AOPHRE by way
of the transm ssion system In bidirectional conmunications, an oscillation
phenonenon and/ or .an echo phenonmenon can appear when a,loop is formed by an
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the electric coupling 1s not re than 1. ore, It rs not possible to
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of integrating or arranging side by side the transmtter and the receiver in
the state ofonrfigiavattichhuppathtas constigatsed floar pedipeebiennin terms of
anti-noi se nmeasures of conmuni cation apparatus and efforts for realizing
downsi zed armnriurghltawgiogist byowaune £ athe t: 2 appaiatusyatemow manuf act uri ng
cost regardless if apparatus are wred or wireless. It is therefore the
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systemthat dijssolves the above identified problemcof the prior art and
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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 tc 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 cbject 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 SUWMMARY 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 prguvi 1 an
opening and 5 adapted to be inserted int oéthe canal of the@a{ﬂﬁ%é%r%%éﬁophone
for taking sound signals being transmtted as air. vibrations into the min

body by way_of C&OE“@FE insert section and a speaker realized as a
tightly cl o§§%“%%?e grﬁib%h&%nd emtting hole and adapted to boost the
sound signals recgi veId

fromap, external. 10 transm tterlrecei ver, .t he
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section 15 and provided with an even nunber of sound emtting canals forned
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and identical inner dianeters, the even nunber being equal to two or even
nunber ti mesabingwmuncheigneat sphmimgy beangmat tehgeda imovBoramnpind yntoobhé he
opening of the insert section than the sound 20 emtting hole of the speaker,
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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 microphone being arranged
more remotely from the opening of the insert section than the sound
20 emitting hole of the speaker, the sound collecting canal of the
microphone for ccllecting 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 phenomenon in a
bidirectional communication with an external transmitter/receiver

and hence can realize a stable bidirectional communication with

the external transmitter/receiver. Therefore, an



the oscillation phenonenon and the echo phenonenon in a bidirectional

communi 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 oscillation/echo cancel

according to the invention is very useful and really epocﬁﬁﬁé %ﬁéﬁgggause it
can conpletely elimnate oscillations and echoes in a comrunication

apparatus if_ ¢ red with conventional costly osgillation/echo cancel,ing 5
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schematic lateral view of the enbodinment o 1 as viewed Tromthe left
of FIG 1. DRihi¥ddeld RESEREBREN: Omd HE-HRERFRIE] 1EMBOH VEMN o 162 Newt 1 idne
present invention will be described in greater detail by referring to the
acconpanyi ngcidraviitegshbhahaivkl tstbat enstapref enr ednenthodattoh @bpdhetus.
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 thereof. The 20 ear phone/ m crophone 2 has a holl ow nain body 5 that

i ncl udes an BRI¥Fe DESCRIPTIQANAOF oFHR PRAWHNGH opening 3 to show di mensi ons

that nake it to be sujtably inserted into an ear canal. The main body 5 is
made of syntheti cFrI@siLlénﬁ SFEQ?“‘ét_éﬁﬂﬁ”é%i{tiugllpﬁc%qsr?d?‘?%%’rona&r 6FPIE WE¥as to
show a CIrC%h?%u?zgi%diﬁgkkogfaéséif%ﬁ%&éﬁfggﬁ% 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.

1 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



25 lateral side. The main 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 froma mddle part of a lateral side of the

main body 5 and an ear pad 6 that is nade of: a resilient el agis i
such as rubber and adapted to be 5 PCT/JP2 005/00 5 3 3 3 ti%ﬁ?ﬁ?ﬂﬁ%@gh?%

contact with the surface of an ear canal (external auditory canal)

dl f th ' th |, . fit tothe f f th
{Eg‘éh ecti on WIS BRI B085 5o Rl LML R 1S 2 PP el o APt S 0E o
the ear pad 6 qgg¥ I noed. at I i | A
are put Pogether @ rgég- i%??ﬁgal§§%?hg ne%%g%hgf?égg%?iggﬁﬁlggﬁﬁﬁgﬂﬁﬁ¥§$

periphery of thethal - and & tpRul 3 PORLR 160Nk ai NS £ HJdyCs WHaSs: JaRd
so on, which will be described in greater detail hereinafter, is” press-fit

to the main body rmlat sanaenheg@ethtenthcopeengrofhd heat Wad ar 248 hoshhd tair
produce an integrated earphone /mcrophone 2. Thus, as described above, the
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as the insert section 4 is inserted in the ear canal. The main body 5
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41and a speakercf theohabbodt igng 2t HEPwhinPosivgRatent kel ne ¢ Lersm &rivesa e rmsl
transmtter/receiver not sho , which speaker 11 is an qbject tightl ,
closed except % é’é‘uan“éﬁ]Pt"(m”R‘?old&Sﬁ“Hﬁg.l%h%r%ad%faq(&etﬂ?i BeLp1RET it
the 20 sound enifting.hol e, {not .sho directed to the eni.ng. 3 t.h

i l‘psert section %tteasnsd%lv%t%g %alaéﬁli%%@na aé-‘a%%faggﬁgﬁg\ﬁ dggf?edleln‘% %%?Be tibular
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 in sound signals being transmitted as air vibrations by way of the
cpening 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 cpening 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 of the opening 3 and
its outer periphery shows a circular cross section. While this

embodiment has two sound emitting canals 12, it may alternatively



l engths and identical inner dianeters are branched fromthe sound emtting
hol.e to extend toward the opening 3. The walls of the sound emtting canals
12 are made of synthetic resin 13 and formed 25 integrally with the nain body
5. The synthetic resin 13 of the walls of the sound emttin

extends fromthe insert section 4 of the nﬁ?n body 5 tomardqﬁﬁzﬁgg%g§l3g
side of the opening 3 and its outer periphery shows a circular cross
section. Wiile this. enbodi nent. has_two sound emitting canals_ 12, it
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than 5 the soypdigpitting holes of the speaker 11 relative to the opening 3
of the insert section 4 and has a sound collecting canal 15 adapted to
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élastic body 16 that is made of a resilient material such as rubber not
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tthe speaker 11. The resilient elastic body 16 is a hollow cylindrical body
and its center3hdl thepesartseasionchpddduld acidungl cahbictlisig whnbd 15t sdampitet
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10 emitting canals 12 of the speaker 11. The resilient elastic body
16 is a hollow 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
to collect only the sound of 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



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 insulating nenbers
that are filled in the main body 5 in a hernetically sealed state. Lining

menber (not shown) are arranged respectively along the oppogityebyosdosnpesed
surfaces and the other 25 surfaces, which are held in contact with the other
menbers 13, 5 and the devices 10, 11, of the sound insulating nmenbers 17a,

17b and the ©oppesitialay q&EQ%Qthﬁyéﬁ e@héwfa held in a state where they are
pressed by pressure of a predetermned |level in order to prevent vibrations
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10 circuit 22 is arranged as output reduction means on the electric
wires 18, 19 near the earphone jack21. The output reduction circuit
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



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 the speaker 11 and the m crophones 10 are operated in open air. The
capacitor 25 is provided to prevent 20 swervgs of sound si 9”%61‘/552‘66‘3/6(1%53'3”9
pliace. Wile the output reduction circuit 22 s arranged on the “electric
wres 18, 19 in this enbodinent, it may alternatively be arranged at any
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communi cati on apparatus. Now, the operation of the above-described enbodi nent
will 8 PCT/JP2095/ 0056388d himtdestkl bedthel owteMhenatinansaitdimdll s eEeitvkeNgser
sound signals, the ear pad 6 fitted to the insert section 4 of the earphone
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one of the external auditory canals of the user 5 until it is tightly held
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earphone jack hole of the external transmtter/receiver. For receiving sound
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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 phencmenon 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



of the external auditory canal. At this tine, it nmay be apprehended that
sounds may leak fromthe walls of the sound emtting canals 15 12 to the
sound col | ecting canal 15 of the m crophone 10, the transni ssion of such

| eaked sounds is suppressed by the synthetic resin 13 and the resilient

el astic body 16 and hence sounds do not pr&ctically |eak atPC/IP2005805333
transmitting sounds, on the other hand, the sound signals 20 generated by
the vocal cords of the user and transmitted as vibrations of air com ng from
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the opening 3 inthe direction of arrowB in FIG 1 and are taken up by the
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transmtter/receiver by way of the electric wire 19 and the earphone jack
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‘operate as echo conponents, if any, can hardly get to the nlcrophone 10
| ocated renpteart ramdllyegedune the microphone 10 located remote from the sound

E 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 absorbed in the inside of the speaker having a
hermetically sealed structure and extinguished by the attenuation
holes it has. Thus, the echcoces that are generated when the loop

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

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



10 signals, (3) the sound signals in the external auditory canal transmtted
fromthe two sound emtting canals 12 give rise to inversion of phases as
they are m xed with each other to cancel echo conponents unless they are
anplified by reverberation and (4) while thf speaker 11 enit§c§ﬁﬂﬂﬂ§méggyjng
proper phases fromthe 15 sound transmtting %oles, t he sounds "'show ng an

i hverted phase that are inevitably produced by an intrinsic physical

property of the eaker . are absorbed .in the inside of the speaker having
er et | val 1y, SRSt GEEuPERRG St MRS oy L @ BOL RGeS Enaol He o

has. Thus, the gc re n t en.t,he | Qo i LS no f
than 1 are con§?§2gﬁ§pgpﬁéﬂ%% 3ggsgﬁ ﬁ§ﬁ¥%chggégn%gﬁcggﬁnggdﬂbg%fwyéH?%H%r
probl ems. Addi tipnalhy, térrf‘@nQH:]t BYG Shchhe 1%Qz‘°e%k%d1€i?é§%§é%qr %Séfﬂcﬁ& Rfer

hi'gher than 70% of its output |evel and the output o e mcrophone 10 1s
suppressed to ngiahigBer traaRre &ﬁ@trdhyoélté_sng’éi@éli}ﬁwe L18¥81r Yt h& ot
reduction circuit 22 so that the loop gain that is the cause of oscillations
is held to mot obrihd haesehandnhenteomo oscill ation phenonenon occurs. It may
be appreciated that the output reduction circuit 22 of the above-descri bed
embodi ment is an exanpl e of means for 10 PCT/JP2005/ 005333 reducing the

out put of the speaker 11 to not higher than 70% of its output |evel and the
out put of the m crophone 10 to not higher than one tenth of its output |evel
and therefore, a circuit other than the illustrated one may alternatively be
used for the purpose 5 of the present invention. 11 PCT/JP2005/ 005333
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WHAT IS CLAIMED IS: 1. An oscillation/echo canceller system conprising a

hol 'ow 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 air vibrations into the nain body by way
of the opening of the insert section and alspeaker real i zeRCTABR2005(006838] vy

cl osed obj ect except a sound emtting hole and adapted to boost the sound
signals received froman external 10 transmtter/receiver, the
oscillation/wHkD TsucrAIMED IB3t em being designed to establish a

bi directional conmmunication with an external transmtter/ receiver when the
insert section is renovably inserted into an ear canal; the speaker being
arranged with its sound emitting hole 15 directed to the opening of the
insert sectibn andPpresgiddationnechn eveeehlebedyHiem siarbramiing Aghebhal s

formed between the sound  emtting hole and the openi ng .and having, identi cal
| engt hs and TfHRMIBAINGHASr 28i AfeeEr sSeThEP e\ RIPVHRFe W 1581 AF e88Rind &lidw or

ti f_ two;, 20 the m h bei d f
The openithg “HTELHS TohEar i BCtroh L AT RE"S0uRG (O CoF ng? AOFEoBRoTRGSe o
ker, th |4 ' I T hot | | ect ] d
[T om the opeqt ko BoI o ede or® Sentr.r raf IRl BREATF W™ UM Al g

sounds from 41 - T y
accordi ng toﬁ%?%?ﬁgp,bﬁﬁ%&i?ﬁg¥%geggﬁﬁgéé%????ﬁgﬁﬁgghgggtg?nfﬁgi%ﬁ%%%g%ﬂénd

the sound cokégtiieg fpnRatightiPe-1d8<d ophene extepd d isweard ¥mapdigg ehdiecat ed
within the area defined by the inner dianeter of the opening of the insert
sect1 on. and adapted to boost the sound signals received from an external

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 hecle

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 being 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 directly
collecting sounds from the sound emitting canals of the speaker.

25 2. The system according to claim 1, wherein the sound emitting
canals of the speaker and the sound collecting 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 claim 1, wherein the surrounding wall



3. The system according to claim 1, wherein the surrounding wall 12
PCT/ JP2005/ 005333 of the sound collecting canal of the m crophone is forned
by a resilient elastic body that is made of a resilient material such as

. rubber. 4. The system according to claim 1;,wherein the SUV&QH@?&E@mW@%és 5

}of the sound emtting canals of the speaker are made of synthetic resin.

~The system according to claim1, wherein the electric wires extending from

 the speaker and .the m crophone _are connect to an _earphone jack to be

Fneerted i nt o RER ARG LEERRHEr BT e 16 HleuPREPRE"ES 26knb8 57 o

Lransm tter/ recoiveln: 81,108 SYSEFPASCOLMAGE (O O el b1 chUT HHEL LOMRLIS NY:
t 0 an 00

~means for reducing e out put he speaker to not higher 't I'ts

ioutput | evel and-dhdperQutput of the m crophone to not higher than one tenth

of its output level. 15 7. The systemaccording to claim6, wherein the
,out put reductdion rMEaNSysiSer@Acott@itg tedletinon vhessit tAerAngetnelingh@lls

jelectric wires or in the main body.
‘ 5 of the sound emitting canals of the speaker are made of synthetic
| 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 1s an output reduction circuit arranged on the electric wires

or in the main body.



