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15 telephone, and a translation machine for preventing
oscillation of these devices and tools.

BACKGROUND OF THE INVENTION
In the conventional technology, when it is tried to
20 collect voice and sound with a microphone and to make the
voice and sound louder with a speaker or an earphone through
an amplifier circuit, sometimes oscillation phenomenon may
occur because a loop is formed due to electric connection
including transmission of acoustic waves between the
25 sound-collecting section and the scund-amplifying section.
In a communication apparatus associated with signal
transaction, when the communication apparatus is used for
interactive communications, sometimes a loop may be formed
due to electric connection including spatial propagation
30 of voices and sounds between transmitter/receiver sections
of the two communication apparatuses to cause oscillation
phenomenon thereof. This oscillation phenomenon occurs
because a loop gain in electric connection including
propagation of acoustic waves becomes higher than 1, and
35 in order to insure that the loop gain is always not more

than 1, such countermeasures are required that the sound



col l ecting section of a mcrophone or the |like are always kept away froma
m, crophone anplifier of a speaker or an earphone or a 'mcrophone wth sharp
) dlrect|V|ty is used in the forner, or that the sound collecting section and
sound 5 anplifying section are kept away from each other |like in the former
or a gain in the comruni cation apparatus be kept small in the latter, and
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member is provided between the charging switch circuit and
30 the transfer switch circuit; the charging switch circuit
delivers a signal from the first amplifier circuit to the
transitional signal storage member; the transfer switch
circuit delivers the signal from the transitional signal
storage member to the second amplifier circuit; and further
35 acontrol circuit is provided which provide controls so that
the transfer switch circuit is turned OFF when the charging



25 the charging switch circuit is ON and the charging switch circuit is
turned OFF when the transfer switch circuit is ONto prevent both of the

. two switch circuits frombeing turned ON at the sane tine. The oscillation
prevention circuit according to the 30 present invention has the
configuration as described above, so that oscillation phenomenon never
occurs even in the state where a mcrophgne and a speaker or a earphone are
very close to each other and generally oscillation occurs . As aresult, it
beconmes very easy to design el ectronic equipnment such 35 as, a hearing ald
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seen fromt h;e.qmaal sgoftrage meinger is provided between the charglng switch

circuit and the transfer switch circuit; thecharging switch

circuit delivers a signal from the first amplifier circuit

or the third amplifier circuit to the transitional signal

20 storagemember; thetransfer switchcircuitdeliversasignal

from the transitional signal storage member to the second

amplifier circuit or the fourth amplifier circuit; and

further a control circuit is provided which provide controls

so that the transfer switch is circuit is turned OFF when

25 the charging switch circuit is ON and the charging switch

circuit is turned OFF when the transfer switch circuit is

ON to prevent both of the two switch circuits from being

turned ON at the same time.

The oscillation prevention circuit according to the

30 present invention has the configuration as described above,

so that oscillation phenomenon never occurs even in the state

where a microphone and a speaker or a earphone are very close

to eachother and generallyoscillationoccurs. Asaresult,

it becomes very easy to design electronic equipment such

35 as a hearing aid or a mobile-phone in which positional

relations between themicrophone and the speaker or earphone



Fig. 9 is a view showing an exanple where a chain with a ear-hung clip is
set over a user's ear with the clip fixed on the back side of the ear; Fig.
. 10 is a longitudinal front cross-section showi ng 35 an exanple where a
hearing aid function is added to the earphone m crophone shown in Fig. 6;
-5 Fig. 11 is a side view showing the side opposite to the inserting side;
Fig. 12 is a longitudinal cross-section_ghow ng the state of the earphone

m crophone set in a user's ear, the 5 state seen fromthe user's front

side; and Fig. 13.is a,view shown n exanple a chain.wth a ea{rhun clip
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desi gnat ed & oaWeE TiFeredte hEnEPaRrt1vedYadOfi-cr ophone anplifier which is
partially or wholly inserted into a user's ear in use |like 20 a hearing

aid, and thi 1.Cr Lifle a indrical main body 2 with a
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reference nifdt&lit ¥ ndi cates a battery. Fig. 2 is a bl ock di agram show ng
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corporated in the mcrophone, a onents npt necessary 30

lifier 1, _and co
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circuit 11 and a tgrignsfer ;v 4ch1GdICUaLad2adf &S BWYhEedn oscillation
preventioncircuitandotherrelatedcomponents incorporated
in a transmitter-receiver according to a second embodiment
20 of the present invention;
Fig. 5 is a view showing switch timing for the charging
switch circuit as well as for the transfer switch circuit;
Fig. 6 is a longitudinal front cross-section showing
an example in which the oscillation prevention circuit shown
25 in Fig. 4 is incorporated in a earphone microphone;
Fig. 7 is a longitudinal sidecross-section taken along
the line A-A in Fig. 6;
Fig. 8 is a longitudinal cross-section showing the
state where the earphone is set in a user’s ear; the state
30 seen from the user’s front side
Fig. 9 is a view showing an example where a chain with
a ear-hung clip is set over a user'’'s ear with the clip fixed
on the back side of the ear;
Fig. 10 is a longitudinal front cross-section showing
35 an example where a hearing aid function is added to the

earphone microphone shown in Fig. 6;



-6 in series between these two anplifier circuits, and the charging sw tch
circuit 11 is connected to the anplifier circuit 8, while the transfer

. switch circuit 12 is connected to the anplifier circuit 9 . A capacitor 13
as a transitional 5 signal storage nenber is provided between the charging
switch circuit 11 and the transfer switch circuit 12. The charging switch
circuit 11 delivers a signal such as a tgansitional value of an audio

out put voltage fromthe anplifier circuit 8 to the capacitor 13 by
charging, and the_transfer, switch circu 12 delivers, the signal such as
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with a microphone 3 for collecting weak voice
and sound provided at a central portion of the front surface
which is one edge face of themain body, and further a speaker
5 is provided on a small diameter portion projecting from

25 a central portion of the back surface in the opposite side.
The reference numeral 6 indicates a battery.

Fig. 2 is a block diagram showing the oscillation
preventioncircuitandotherrelatedcomponents incorporated
in the microphone amplifier 1, and components not necessary

30 for explanation herein such as the battery 6 are omitted
from this figure. The reference numeral 8 indicates a first
amplifier circuit, while the reference numeral 9 indicates
a second assessment method, and in this figure, the amplifier
circuit 8 is connected to the microphone 3 and the amplifier

35 circuit 9 is connected to the speaker 5. A charging switch

circuit 11 and a transfer switch circuit 12 are provided



tois transferred to the anplifier circuit 9 when the transfer switch
circuit 12, which is simlarly turned ONVOFF by the control circuit 15 is
- ON. As shown in Fig. 3, OV COFF control is provided by the control circuit
15 so that the transfer switch circuit 12 is turned OFF when the charging
switch 15 circuit 11 is ON and the transfer swtch circuit 12 is turned ON
when the charging switch circuit 11 is OfE, and the tine when the charging
switch circuit 11 is kept ON never overlaps the tinme when the transfer
swtch circuit 12 js . _The signal lifie thea lifier circuit 9 is
anpl i fied 26Mas & SBUnBeFHFGTy sggﬁké‘lm %WJF\ Fﬁe Spdrat i the
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descri bed above at first 5 the oscillation circuit 19 is operated to

prevent the>control circuit 15 controlling OF/ OFF of the two switch circuit
11 , 12 from | osi mgrdectsédlid ithy, chadqgahigeswihehcottrralitf 0L stpproesgaeon of
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conmmuni cat i ofy #RRANRY YS-event the two switch circuits 11, 12 from being
turned ON at the same time. Fig. 3 shows switch timing for
the two switch circuits 11, 12. Further the oscillation
30 circuit 19 is connected to the flip-flop circuit 18 to make
the flip-flop circuit 18 operate.

In actual use, the microphone amplifier 1 is set in
the stand-by state by turning a switch not shown ON, and
themain body 2 is set in an ear so that the projecting section

35 is inserted into the ear hole in the state. When a sound
is provided from the outside, the sound is collected by the



" 30 used in the receiving side. The transnmitter section 32 in the
transmtting side conprises a mcrophone 38, afirst anplifier circuit 39
connected to the m crophone 3B, and a second anplifier circuit 40 connected
to the transm ssion system 31, a charging switch circuit 41 and a transfer
switch 35 circuit 42 are provided in series between the two anplifier
circuits, and the charging switch circui__41 is connected -9 to the
anplifier circuit 39, while the transfer switch circuit 42 is connected to
the anplifier, circuit 40. A.capacitor 43 is provided as a.transitional
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transfer swst eh thecuhtriyidldy sthecaharigtcgiswiich Thisuthaddidel swersha
signal such transitiLonal. v 0 udi t. vol .t he
anplifier cicfiirucla'leQP?oE%hg%ggﬁﬁc@orgﬁg&?? ghg?gi%nl% tt,oo\/\%ia)?%p%%gghfgnsf er
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generating ashoek dhdisfid® abiesnad ekyutibr 01 Qhandt REFcAarghages gk tah
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flip-flop cichCrlﬁ"Elﬁ8J,l andl C&% b%c“fq*g??%na%ﬁir%?FEQQ?‘nTHEGSV\P?éﬁl&Pirvé
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ZrlaDSf& sw;jctctﬁtﬁtﬁ%l@ﬂﬁgcxﬂztilsst &Er@;ed G_Ffswmﬂ j tihew@gr:gj @%wftﬁbng%quit
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from bei ng tawitecdh Ghiatutifte 19anies tiuwenedi QF FSwhlrows: e ¢ lIchr ¢ Lngngwiiacht he
two switgh ciygcul 1. (g il ion_ci.nguit .49 |
connecttég tgd xﬁ%{k%?ilgl- %Foggcﬁ?{&hte ﬁ%abg%ﬁxgkéhg&} ?Eﬁghl&pi%ilﬁcai’l?%g
oper at e. 30 Oth&heftdihgecheardinm BBLtahthierew dhshi t15 MFBi da ki L48€ a

third anplifijiedn @ieCoht rok neppReeted: { pchhe 11 aRSRESS O neteBv3E1ads

fourth anplifier circuit 52 connected to the %npllfler circyit, and a

speaker 53 cohhettB8 f“bet“hét}bﬁ“rptﬁ??ﬁ eEj PEGHCD ASLFORLENS %t rFEnSR t t &Re

section 35 anignhe appéiifareBDowerhe oamBbifdetrhe Immeivi figisi deplailiyd he

portion,thereof_i S ts as the anplifier circuit are
2hnergot, ﬁ&ﬂ&"‘@hréﬂ%h@% %%fgt%g{ebe{‘ S,

-10 not "shown in thrs figure. . ransmtter section 35 in the
recei ving side had'ithi ckhomepr&satindst heleeeribed serevd 360nReM@Yn has

a spea_ker 56:0Mh§ﬂiu§§d.orﬁc§\ﬂﬁ5§ Yoo SHean iﬁntt_lﬂirgaépg‘ﬁitg%rsae@iér{"?t%e
transmtter-receiver in_the stand-b and in this state, the_ sound

n st ate, ,
col | ect ed by"tHECRPEPEphSHRD 381§ F AGA &Y andhft YBF Ysete P Bnt 324 Q&R T r om
the anplifiesocthati thd9 stomridhenadhar gpngegwblycht s reped kdt. 51 nst biie ketdep,

the charngi ng, SWJ ¢ ChieYdprthnd S FURREInEN 86, FERL A BG SUUS Y1 EhiHi
as indicated by the dotted 1line in Fig. 2 1is formed to cause
oscillation phenomenon, but a loop is not generated in the
signal flow because of the ON/OFF control as described above
by the control circuit 15 over the charging switch circuit
30 11 and the transfer switch circuit 12, and oscillation
phenomenon never occurs. Especially, different from the
conventional technology, gain adjustment or the like for
preventing oscillation is not required, so that oscillation
never occurs however loud the sound volume is made. Because
35 ofthis feature, aconfigurationcircuit especially required

for gain adjustment or the like and power consumed in the



10 45 according to a repetitive frequency not recogni zed as a human voi ce,
for instance, a pul se wave having the frequency in the range from30 to 50
KH2, and a signal sent, when the charging switch circuit 41 is ON, to the
charging switch circuit 41 is witten and stored in the capacitor 43 when
15 the capacitor 43 is charged. Then, this stored signal is transferred,
when the transfer switch circuit 42 al sogunder OV OFF control by the
control circuit 45 is ON, to the anplifier circuit 40 . As shown in Fig. 5,
control is praovided by the control circuit 45 so that the transfer switch
circuit 20 H?Hnsa‘%‘&Pﬁéﬂ‘e@ﬁﬁ%%Hlﬁr?ef%ﬁéﬁgﬁ’l%ﬁeﬁﬁtré’h ] +EBiGO T F 39 ERE and
the transferoswishcghtedilt Baiscivhned rohesribe chesgi Bg Switlchas
circuit 41 is OFF,. and therefore the tinme when the charging switch circuit
41 is kept BREF&SECovitiaps the time when the transfer switch circuit 42
is ON. Further, 23nwhér olpe rstgiah $¢@nsheerédagxnﬂﬁﬁEﬁnﬂvéleatcfxnﬂtt 40
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circuit 40 SALRELY |1k5eC°z§1|’i€0iJleaﬁﬂ)qul‘/%%F B the il FWF-éicFi‘LéePthbl bef ore
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t he speaker S5¢H %%ép?é%IQRﬁligéFFBH'ég ofa lﬁébl? pﬂgﬁgW%c%F?%ﬁEFver
in the receil\tid’].glc$ild<§i tioa ahplofier bdnduithe reaoeisengisites hewandgbyhi s
sound Sg 35 r th o i ran

secti on 5 t(;cgteche t?ﬁﬁ%ﬂ’l ysél ggggr %gt I}e#@g%g’l gﬁ%@%‘g’e gtﬁ'rom%‘égnc-ell
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voi ce a S r 53 o.th
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transm ssi oﬁ@%t@ﬂrﬁmaﬁﬂeéwepﬁwmya ke eshaakernsdald it ﬁ@ Faewinviing

side are fetghedidde iy Meraphane, 35 bad Q@ztr Vig $inden andehhe | oop
as indicated by the dotted line in 4 is formed to cause oscill ation
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not forped in the nal t he se of the m hone., anplifier
1 tesor Phaq T oo HEdmit Shienet, | HidE i Tle rih Rl Jnig: £gRes
prevented. 2o twahsnhesconf Eyartam annoclesi:m@e@l ovke-phenet he recedibng
side is a nofi@d H@Tbéul %é&‘@ﬂ@noraﬁdtﬁﬁéw@léﬁto#%éaéﬂ QSiGid lat kar

prevent| on circuit nction ke'in this enbodi ment, no obl em occurs in
the inter acttlW%’Bhﬁﬁhpéatslyéﬁe“bdh%%natEé@éﬁét&f’c‘i Iﬁ%ﬁ?bﬂnpﬁ éventi 8n 25

circuit funcItecoéuhas $eenib NI Alelaeth ptbvtlﬂ%dCQﬂtd alratrismlntgtéf gggengcies of
oscil | ag% reventi o‘Tp ci rcw ts Ji.n the conmunij c ti on ﬁ?}&ycrat use%hare

identic or ecﬁ?*%?}e% oﬁlr né:'“]lltt‘ﬁre—r%Sﬁﬁﬁ’ﬁl cari o’ %‘ﬁ? %écolfr &nd in
this case, imobsleegbpned tf@rr ems\ande, s tidhe ngr zospohenngi aitke 3@d

recei ving S'H?e‘@ébé‘?g?xfé dtri]%rhe! ?1?*&% E%"e‘ ¥hag < 'h'o'%zes g”t£9r‘?sfﬁ§§‘%er

descri bed above e sign such as voi ce an sound I's transmtted
to the transTR@5iORA SPstadf . L PREANE Ic £RC bR r Phe@BOREOY &R edaNE t he

control cir %énééllert@fv@erwelwwe@@ﬂéﬁo&f%/%roxﬁrmnw@ti%t &Ppa2atiuscui t's
41, 42 fromlosing the stabili tnyg s_Lde pow%r for the transmtter-receiver is

tur ned @](q tLh%e(é)S]Cq |t|h§[ Ir&ﬁelv.'l_ e transmitter section 32 in
the transmitting side comprises a microphone 38, a first

amplifier circuit 39 connected to the microphone 38, and
a second amplifier circuit 40 connected to the transmission
system 31, acharging switchcircuit 41 and a transfer switch
35 circuit 42 are provided in series between the two amplifier
circuits, and the charging switch circuit 41 is connected



-12 circuit 49 is operated first, and after control for prevention of
oscillation is enabled, all of the circuits in the transmtter/receiver
circuit including the transmtter section 32 conprising the anplifier
circuit 39 and the 5 receiver section 33 conprising the anplifier circuit
51 are set in the stand-by state. The operation sequence is contrary, when
the power is turned OFF. In this enbodi oent, the charging switch circuit 41
and transfer switch circuit 42 are provided in series between |0 the first
anplifier circu : : i.fi e iLreujt-40_ jn.the transmtter
section 32 Foa%éfag\%tlﬁerﬁl%%g%g%g% %mhi’élues{%géﬁ% e%f%gf&égﬁlﬂt%%r%%?gi ng
switch circudi2t 4] canhedieed rapstee anpidl lor quincuRt Hut A terpat ivery the
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is only;@n ex@ieieandifonitngpance, an earphone may be used. In addition,
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the first and secGPEHMOHF nkRt5he BARTIPEL % SOttt viaysC R éfut FeBiSt Behde
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above is applied -13 to an earphone mcrophone. The reference huneral 61
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42 is turned OFF when the charging switch circuit 41 is ON
and the transfer switch circuit 42 is turned ON when the
25 charging switch circuit 41 is OFF to prevent the two switch
circuits 41, 42 from being turned ON at the same time. Fig.
5 shows switch timing for the two switch circuits 41, 42.
Further the oscillation circuit 49 1is connected to the
flip-flopcircuit 48 tomaketheflip-flopcircuit48operate.
30 The receiver section 33 in the transmitting side comprises
a third amplifier circuit 51 connected to the transmission
system 31, a fourth amplifier circuit 52 connected to the
amplifiercircuit, andaspeaker 53 connectedtotheamplifier
circuit. As for the transmitter section 35 and the receiver
35 section 36 in the receiving side, only the portion thereof
is shown, and such components as the amplifier circuit are



Such conponents as a microphone 68 for picking up an 15 audi o signal
propagati'ng as vibration of air fromthe auditory nmeatus via the opening 62
of the inserting section 63 , a speaker 69, and a radio circuit 70 with an
oscillation prevention circuit are accommodated inside the main body 65.
Nanely the oscillation prevention circuit described 20 in relation to the
second enbodi nent and shown in Fig. 4 i.ggncorporated in the radio circuit
70. Provided at a substantially central position inside the main body 65
facing against the opening.62_of the ipserting _section 63.is a speaker 69
f aci ng agaiﬂg% ?ﬂ8w8péﬂiﬂgl%2flaﬂﬁefhe ﬁW@ﬁéﬁhéﬁs %éap§mﬂ§ﬁﬁ§nﬁ%ﬁ;f%ﬂ a
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central por?%églgﬁ ﬁﬁquﬁg%Pﬁng%? %ﬁ%%egﬁérosgér peri pheral surface and
bottom surface coVBr&dufeEh ans¥étRd BBSoF PPWONnlfeRBERSH20N3BO THet sdimd
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comruni cation is. to be .perfar t hqut using any han in.addition to
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condi tions Winch G eFapsEEThaviityE m ¢EFealh f&i ¢i5t LU gt Qecerennghean
audi o si gnalc Ha@smd t4edt ERoAY 26wt @nnals tornsmid efhé£6Lb¥Erthe temei ved
by the radio cirggit 70 Enovided iﬁside thezﬂgin bod cﬁg of the eaighone
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direction i ndiecafiae byehhhatrewsEdmskiigchl3oi8cuandd 2 S sdeNi veFedtasra

voi ce. en i ce i i 1 hane r.Qvi;ded_.at a
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of control BEnthewsdle |EEABAMPEEON SO LET AUl 1 Preovi debi 1o (PP aENS
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the m crophone 68 is_partitioned fromthe speaker 69 with the_ sound
absor pti on feintesr 72dde8 ERathe amplifier circult 40 or the like, and

is amplified by the amplifier circuit 40 before the signal
30 is transmitted to the transmission system 31. The signal
transmitted throughthe transmissionsystem 31l is make louder
as a sound by the speaker 56 in the receiver section 36 of
a mobile-phone or a receiver in the receiving side. On the
other hand, the receiving side hearing this sound sends the
35 sound through the microphone 55 in the transmitter section
35 to the transmission system 31. The signal sent from the



-15 when the voice is picked up fromthe speaker 69, noises or the other
sounds caused nechani cal vibration of the speaker 69 are never picked up.
Therefore, a tine-lag caused by transm ssion of the audio signal fromthe
speaker 69 to the 5 m crophone 68, which is troublesonme in the conventional
technol ogy, is substantially reduced. Although the oscillation prevention
circuit is provided in the radio circui4117Z0 in this enbodi nent, the
oscillation prevention circuit my be provided in the external
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it is required to remove the switching component in the
30 receiving side with a filter in the receiving side, like
in the case described above, before the signal such as voice
and sound is transmitted to the transmission system 31.
In the case described above, to prevent the control
circuit 45 providing ON/OFF control over the two switch
35 circuits 41, 42 from losing the stability when power for
the transmitter-receiver is turned ON, the oscillation



25 in the direction indicated by the arrow B in Fig. 12, and are delivered
as voi ce ‘and sound. The external voice and sound are delivered as descri bed
above; thus she hearing aid function is achieved. Wen the audi o signal
transmtted fromthe external transmtter-receiver is received by the 3o
radio circuit 70, the second m crophone 81 is turned OFF with the

m cr ophone 68 turned ON by the control cig<cuit, and thus interactive
comuni cation is enabl ed, and transm ssion and receiving of audio signals

can be perfaqr | AN [ j . rgq?ﬂg i of
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i's not usedrddiedseddtigs8d tompdd oind heiecanphare 41 erophones6lars
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above, even UnRns tageswheEd slwp@rldpﬁén@rm@r@\@pfe%dg@rn der pedpvheiedesnde by
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63, but the 4clon%lgur_a ion is not "t hi's “ore, il aneter of the
mai n body 65 h@y o ibsrahenals pldawdble irmahish the ¢h3sgtinggs€eEEnon 63

. Furthee shapes; pnds Sty teHEs 1 n $PEPOEIESNOE i ERE1RBIED 2BebPEYy aeghown
inthe figure are only illustrative, and it .is needless. tao say that the
desi gn may freEEF 17 OFIRP z}gheor‘tg‘iﬁé ?B‘Pﬁﬁé%?e‘ééﬁoc%t SL fgdctapkgh
amplifier circuit 52 in the receiver section 33 and the
capacitor 43 is provided between the charging switch circuit
41 and the transfer switch circuit 42. In this case, the
20 switchdrivecircuit 46 of thecontrol circuit 45 is connected
to the charging switch circuit 41 with the switch drive
circuilt 47 connected to the transfer switch circuit 42, and
thechargingswitchcircuit4landthetransferswitchcircuit
42 aredriven and turned ON or OFF by generating clock pulses.
25 In the first embodiment, the speaker 5 is used, but
this is only an example, and for instance, an earphone may
be used. In addition, the capacitors 13, 43 are used as
transitional signal storage members in the first and second
embodiments, but it is not always required to use capacitors,
300 and any other elements or circuits may be used on the
conditions that they have a memory function. Further the
control circuits 15, 45 are only preferable examples, and
other circuits may be employed on the condition that the
same effect is achieved.
35 Figs. 6 to 9 respectively show a case where the
oscilllation prevention circuit described above is applied



1. An oscillation prevention circuit used in a microphone anplifier far
one-way communi cati on having a m crophone, 5 a first anplifier circuit, a
second anplifier circuit, and a speaker or an earphone, wherein a charging
swtch circuit and a transfer switch circuit are provided in series between
said first anplifier circuit and said second anplifier circuit; a
transitional signal storage nmenber is prop ded to between the charging
switch circuit and the transfer switch circuit; said charging switch

circuit delivers a signal fromthe Birst anghifier circuit to the
transitionaFosi%ﬂaﬁe%é%?%Bg PEHBEYPRQARA t r 2RSS eF SSRFELR Sci PRAPE 2del Pler s
t he signal findmddteed ramsi t eanphosiegnal ictosgeenenbed t aHtde € secoad

e ey : . : B el . : .
control o sortro i it BBLIGFRR AR o) Bkt h AR EE YN A RO 40
char gi ng switt3chagiimguian iopeON-rehcb 2 ed apiee i by o tederteduintpsanueaed OFF

when thes transfer swid GGl Wiy d55 i@ PR A N A fdei L P £on Wi tch
circuits frombeing turned ON at_ the sane tinme. 2. The oscillation
prevention &Nk HiaS AcEBPERG TR tuiGH hindheFainiPR® WisPophbPerdnpliei er
is partiall¥a@e WiGdhy theeet ed ind WiRerid® abhear thelre dikepehengi g ai d.
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circuit, a second swtch drive circuit for drivin transfer swtc
circuit, a Pld-¥oBpiTitads iR an tadrast &F yneNPALNGUON afdr OFFerheigh

first and second SWdiCiv@rdyidWa st EQUESSHEOr PEevBNhnNEseet W8 Ss¥Lt R 1e
circuits from being turned Cy at the sane tine, 19 and an oscillation
circuit for (AP THICFFPLtIop circuit operate. 5. An oscillation
prevention circui tSuSeddnpanéntsansm tiecropheneel 8f 6pri piiekaaigi u@ an

comuni gat | ofh Ay B9 a0 AT ALEE 1880 AN GORRGLSING 8 MugLophatie, cacfi Tt
aITp|IerI’ circurt, a-“seco al ITrer circult and a recelver section
conprising @4l FAr AR FRerved (td\R cped ¥ulibthodnphef 1 e eEF Lagi $€ChAdNa
speaker, Wheri, Nad Cdwlkgi e SWnlChH Add £b It du 800 AwlikdNgh&is SIM 1§816hr CUi t
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transfeEOSwﬂﬁﬁEgigggbk;t%me%éﬂggéggg éMbBSQment and shown in Fig. 4
is incorporated in the radio circuit 70. Provided at a
substantiallycentral positioninside themainbody 65 facing
against theopening 62 of theinsertingsectioné63 is a speaker
69 facing against the opening 62, and the microphone 68 is
25 provided at a center of a speaker protection £film 71 provided
in the side of the opening 62 (at a central portion of the
speaker 69), facing against a substantially central portion
of the opening 62, with the outer peripheral surface and
bottom surface covered with an sound absorption member 72.
30 The sound absorption member 72 also has a function to
partition the speaker 69 from the microphone 68 to prevent
direct transmission of mechanical vibration of the speaker
69 to the microphone 68.
The radio circuit 70 comprises an assembly of various
35 types of electronic parts each constituting a circuit on

a substrate, transits an audio signal fetched from the



15 circuit delivers a signal fromthe first anmplifier circuit or the third
anplifier circuit to the transitional signal storage nenber; said transfer
switch circuit delivers a signal fromthe transitional signal storage
menber to the second anmplifier circuit or the fourth anplifier circuit; 20
and further a control circuit is provided which provide controls so that
the transfer switch circuit is turned Qf when the charging switch circuit
is ON and the chrargi ng switch circuit is turned OFF when the transfer
switch circuit is to prevent both of the two switch circuits from being
25 turned dWlSFOtHM%%r?EBpFPrPe“ &SRR o 4GAN M B pr EFERLYGT BPFCRTWR
accordi ng tanctiae rﬁJEgumé]eroej netleevtelsamﬁmddeas srm&ll/errdnstparetxtaéﬁryabr
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Wi th an ope®oeP I viFRArate| iéoadéb@e@uﬁdmkﬂem@#% and enabl i ng

interactive comMURAiGAL! a\/’t!ickh@”ak%\tv@fa(@é dé@@ﬁﬂbbtﬂ%e&@%el VEE f\bﬁgtt he
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materi a
on the back side of the ear. By using this chain 75, it

is possible to set the chain 75 on either a left or right
ear under stable conditions with theclip 76 having a certain
welght.

25 In receiving, an audio signal transmitted from an
external transmitter-receiver 1is received by the radio
circuit 70 provided inside the main body 65 of the earphone
microphone 61, 1s amplified through the speaker 69,
propagates in the direction indicated by the arrow B in Fig.

30 8, and is delivered as avoice. Then thevoice is also picked
up by the microphone 68 provided at a central portion of
the speaker 69, but the oscillation loop is cut because of
control by the oscillation prevention circuit provided in
the radio circuit 70, so that oscillation phenomenon never

35 occurs. Further, as the microphone 68 is partitioned from
the speaker 69 with the sound absorption member 72, so that,



30 nmechani cal vibration of the speaker is not directly delivered to the

m crophone. 11. The oscillation prevention circuit according to claim10,
wherei n the earphone m crophone has a second m crophone 35 for picking up
audi o signals propagating through air fromthe outside provided on the
external surface. -21 12. The oscillation prevention circuit according to
claim1l, wherein OV OFF control for thgssecond m crophone and the

m crophone is provided so that the second m crophone 5 is turned ON and the

Communi cat 1 BASHOHES. 4R0TCha o BEQTE b B ABnd 1% AR TEEE e dHb-1RE ©F
ni crophone thetorhed BMintenceheedanphbarinhdrophoae ics: b the speaker
CZ?T\FU Rizgakls@%y\g(q%fe EeA‘_;E%Asléi%sgSaiéllp. ALEPEISIANV A B RS AV Wa A
9l . A E. A" tFPnsmiSSlon of the audio signal from the speaker 69 to the
5 microphone 68, which is troublesome in the conventional
technology, 1s substantially reduced. Although the
oscillation prevention circuit is provided in the radio
circuit 70 in this embodiment, the oscillation prevention
circuit may be provided in the external transmitter-receiver
10 described above.
When transmitting an audio signal, the audio signal
generated in a vocal cord and propagating as vibration of
air from the drum membrane through the auditory meatus E
propagates in the direction indicated by arrow C in Fig.
15 8 and is pickedup by themicrophone 68, andthenis transmitted
and delivered by the radio circuit 70 to an external
transmitter-receiver. When picking up the audio signal,
the fit section 66 closely adheres to the auditory meatus
E, so that an audio signal propagating through bones 1is
20 absorbedinthefitsectioné66andthedeliveryis suppressed.
Becauseof this feature, themost of audiosignals propagating
through bones can be ignored. 1In addition, because of close
adhesion of the fit section 66, sounds from the outside can
effectively be interrupted, and the earphone microphone 61
25 ilssetunderverystableconditions. Therefore, theearphone
microphone 61 sensitively responds only to the audio signals
propagating from the auditory meatus E, and the time-lag
of audio signals caused by a difference in the propagation
method, which has been a troublesome problem in the
30 conventional technology, is substantially reduced. As for
the signal transaction between the earphone microphone 61
and an external transmitter-receiver, no problems occur in
radio communication nor in cabled communication, and
interactive communication is possible in either case.
35 Figs. 10 to 13 each shows an example in which the
oscillation prevention circuit described above is applied
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9s10%&' {g - 9% ;& £ -BLOW &e L dm the oulﬁgji!dé#]-%@%l.(%h not shown in
the fiqure, in this example, a circuit providing ON/OFF
control over the second microphone 81 and the microphone
68 is incorporated therein, so that the second microphone
81 is turned ON with the microphone 68 turned OFF when the
15 earphone microphone 61 is not in the communicating mode and
the second microphone 81 is turned OFF with the microphone
68 turned ON when the earphone microphone 61 is in the
communicating mode. Specifically the ON/OFF control is
performed by controlling ON and OFF of a switch of each
20 microphone.

Namely, normally(in the not-communicating state),
audio signals from the outside are picked up by the second
microphone 81 as indicated by the arrow D in Fig. 12 and
are amplified through the speaker 69, and then propagate

25 1n the direction indicated by the arrow B in Fig. 12, and
are delivered as voice and sound. The external voice and
sound are delivered as described above; thus the hearing
aid function is achieved. When the audio signal transmitted
from the external transmitter-receiver is received by the

30 radio circuit 70, the second microphone 81 is turned OFF
with the microphone 68 turned ON by the control circuit,
and thus interactive communication is enabled, and
transmission and receiving of audio signals can be performed
like in the case shown in Fig. 8. When transaction of audio

35 signals is terminated and communication is disabled, the
second microphone 81 is turned ON with the microphone 68
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61 when communication 1is over, in the stand-by mode for
5 communication, or when the hearing aid function is not used,
the inserting section 63 of the earphone microphone 61 is
pulled off the auditorymeatus E and the earphonemicrophone
61 is removed from the ear. In that case, it is preferable
and convenient for storage to put the earphone microphone

10 61 in a chest pocket or on the inner surface of a collar
and to fit the clip 76 of the chain 75 with a ear hang clip
on an edge of the pocket or the collar.

With the configuration as described above, even in a
case where a microphone and a speaker are provided side by

15 side for integration, time-lag caused by propagation from
the speaker to the microphone and also time-lag caused by
a difference in the propagation method can substantially
be suppressed. Therefore interactive communication can be
performed like natural oral communication.

20 Inthis example, adiameter of themainbody 65 is larger
than that of the inserting section 63, but the configuration
is not limited to this one, and a diameter of the main body
65 may be substantially equal to thatof theinserting section
63. Further shapes and structures of components of themain

25 body 65 shown in the fiqure are only illustrative, and it
is needless to say that the design may freely be changed
according to the necessity.



11> & 10% ()- '[& 10%& ()- ~10% ()-f:10% ()- Mo" CHh$YERE WUIMR!

1} L#L0%>& () -49% [ L#109B5& () - 4% L#L10%+& ()-49%  L#10%& ()- 4% L#10% ()
Z49% yW LE#LOY& () - 4% W X(Y(Z([ ( _(K) y*uS1!t

y#10%&' ()-! ky#10%& ()-  109%F& ()-t109%& ()- 10CC 10CC

10CC! * L#109%CCE () - 4% * 1++, - . </ WU3USL! | #109& () - ! #109& () - ! #109& () -! ~ #10%&
Y () - #1090 T& () - y#109& () - </ / aOb0OcOdOhQRLr P11 | #109& | k#109& () - 15109 () -
10" 10

10! t #10%& ( % k?ﬁ%o%&' ()- RLz234457zX6P1! | |~ #109& () - 1! W #109& () - 1" #109%& ()

-1~ #1098 #109%& ()- 1! p #10%& () - 17' 888888+90r S1! #1000V () -- ! 10%E!

()-S109%/& ()- 10 10 10!t #10%& ()-1! #10%& ()-19:

<=?wWU3r S1!'! #10%&A(1)o§3: 11#.3:9%@0 &prévgﬁg%gn(c)lré: [Lt@@e@‘l(n) a’ﬂlcr#él%'/&é) --ly
1T fy#10%& () -1910% & (

#1098 () - - 99@@\& P1° y#10%
10! " #109& (FPHIATRR §9t %@E #?@mehﬁa‘;/mw&a(’)mﬂl }a WEWYHDQJ y#10
%& ()-1llg" Y#lﬂi/&s&)aﬂ:blm@ﬁ&c@rchwy)é#k%dd abldl1#1 &bl PAEh iy #1OA& 't #

R 1 '
0% ()11 109K () - 1\ 10960 () 3 1YL, 10

hereln(g ch§§&9ng switch circuit
and a transfer switch circuit are provided in series between
said first amplifier circuit and said second amplifier
circuit; a transitional signal storage member is provided
10 between the charging switch circuit and the transfer switch
circuit; said charging switch circuit delivers a signal
from the first amplifier circuit to the transitional signal
storage member; said transfer switch circuit delivers the
signal from the transitional signal storage member to the
15 second amplifier circuit; and further a control circuit is
provided which provide controls so that the transfer switch
circuit is turned OFF when the charging switch circuit is
ON and the charging switch circuit is turned OFF when the
transfer switch circuit is ON to prevent both of the two
20 switch circuits from being turned ON at the same time.

2. The oscillation prevention circuit according to claim
1, wherein the microphone amplifier is partially or wholly
inserted in use into an ear hole like a hearing aid.

25
3. The oscillation prevention circuit according to claim
1, wherein the transitional signal storage member 1is a
capacitor.

30 4. The oscillation prevention circuit according to claim

1, wherein said control circuit comprises a first switch
drive circuit fordriving acharging switchcircuit, a second
switchdrivecircuit fordrivingthetransfer switchcircuit,
a flip-flop circuit for alternately turning ON and OFF the
350 first and second switch driving circuits to prevent these

two switch circuits from being turned ON at the same time,
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5 transmitter-receiver for interactive communication having
a transmitter section comprising a microphone, a first
amplifier circuit, a second amplifier circuit and a receiver
section comprising a third amplifier circuit, a fourth
amplifier circuit, and a speaker, wherein a charging switch
10 circuit and a transfer switch circuit are provided in series
between the first and second amplifier circuits, or between
the third and fourth amplifier circuits; a transitional
signal storage member is provided betweenthecharging switch
circuit and thetransfer switchcircuit; saidchargingswitch
15 circuit delivers a signal from the first amplifier circuit
or the third amplifier circuit to the transitional signal
storage member; said transfer switch circuit delivers a
signal from the transitional signal storage member to the
second amplifier circuit or the fourth amplifier circuit;
20 and further a control circuit is provided which provide
controls so that the transfer switch circuit is turned OFF
when the charging switchcircuit is ON and the charging switch
circuit is turned OFF when the transfer switch circuit is
ON to prevent both of the two switch circuits from being
25 turned ON at the same time.

6. The oscillation prevention circuit according to claim
5, wherein the transmitter-~receiver is partially or wholly

inserted in use into an ear hole like a hearing aid.

30
7. The oscillation prevention circuit according to claim
5, wherein the transitional signal storage member is a
capacitor.

35 8. The oscillation prevention circuit according toclaim

5, wherein the control circuit comprises a first switchdrive
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and anoscillationcircuit for making this flip-flop circuit

operate.
9. The oscillation prevention circuit according to claim
10 5, wherein the transmitter-receiver is an earphone

microphone having a hollow main body having an inserting

section with an opening formed with a size adapted to an

ear hole and enabling interactive communication with an

external transmitter-receiver when the inserting section
15 of said main body is dismountably set in an ear hole.

10. The oscillation prevention circuit according to claim
9, wherein said earphone microphone has a microphone picking
up audio signals propagating as air vibration from inside

20 of an ear hole via an opening of the inserting section; and
a speaker for amplifying audio signals received from an
external transmitter-receiver in the main body, and further
wherein this speaker is provided at a position opposite to
the opening of the inserting section and is facing the

25 opening; a central section of said microphone is provided
at a position nearer to the opening of the inserting section
than to the speaker and is substantially facing a center
of said opening; and the microphone and the speaker are
partitioned with a sound absorbing material so that

30 mechanical vibrationof thespeaker isnotdirectlydelivered
to the microphone.

11. The oscillation prevention circuit according to claim
10, wherein the earphone microphone has a second microphone

35 for picking up audio signals propagating through air from
the outside provided on the external surface.
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microphone is turned OFF and the microphone is turned ON

when the earphone microphone is in the communication mode.
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