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1 SPECI FICATION TITLE OF THE | NVENTI ON ACOUSTI C
APPARATUS AND TELEPHONE CONVERSATI ON APPARATUS 5
TECHNI CAL FIELD (0001] The present invention rel ates
to a tel ephone conversation:%pparatus with a
hands-free function that reproduces speech 10 sounds
i n accordance with an audi o signal received by an
i nformati on communi catigpE¢EFIEAMBIOBUCh as a nobile
phone, and that acquires speech sounds of a talker
and supplies the audio signal to the information
nication termnal, and to an acoustic apparatus

Tﬁ%g%?&& F@Eiﬂgvﬁgﬂgﬁﬁbne conversation 15 apparat us.
BACK to
GRS 2R, P%%Q{?f%ﬂs ANGORYER Sl%ﬁ?n m&&i&?‘im APPARATUS

convérsation agba atus wth'a unction
has a construction having a m crophone nounted above
a cone speaker, which outputs speech sounds of a
TEeHNIItede RI@Ier sati on party received by a nobile
Ehone. 1 the other hand, speech sounds of a user
Qi ddl by the microphone are transnmitted via the

oD L Poe Lo A JORLLE, OG0 23 0L {hE el ersation

conv wever, sSinc

a?%t%%rt%%muﬁftﬂ he nGoRR -SReakeunRas o thHAte Hdpe@ e speech

her than a flat shape, frequency characteristics
sefuridie ispeecivraiamies wilthpun faeia fsd gnedntregfe i3@a ey an
speaker differ fromfrequency characteristics of the
igfessmtion communication terminal such as a mobile phone, and
that acquires speech sounds of a talker and supplies the audio
signal to the information communication terminal, and to an
acoustic apparatus applied to the telephone conversation

apparatus.

BACKGROUND ART
[c002)]

A conventional telephone conversation apparatus with a
hands-free function has a construction having a microphone.
mounted above a cone speaker, which outputs speech sounds of
a telephone conversation party received by a mobile phone.

On the other hand, speech sounds of a user acquired by the
microphone are transmitted via the mobile phone to a mobile phone
of the telephone conversation party.

[000 3]

However, since the diaphragm of the cone speaker has a
cone-like shape rather than a flat shape, frequency
characteristics of the speech sounds output from the front of

the speaker differ from frequency characteristics of the speech
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sounds output fromthe rear of the speaker. In
addition, the distance fromthe front of the speaker
to the mcrophone differs fromthe distance fromthe
rear of the speaker to the #icrophone. 5 Accordingly,
even in the condition where the m crophone is nounted
above the cone speaker, the speech sounds output from

sbends optit phit t PeomPERKEFe@F €oROEhEABSELRE DY the
speech sounds output fromthe rear . of the speaker at .

t he i hpuaddotibe, nikeophobance 10rdhushet Airospeeththe speaker
sounds of the tel ephone conversation party received

1y the hbbrPrIpRenel Sferschromakhe t &l shaneebfremphlbperear of
t phong_conversation party, thereby arousing

éﬁ?e%ﬁ%%fé%0g§4?h%dmbf%3§%?n?he echo frombeing

prOdU@@@br&fﬁ?PﬁﬁV@ﬁéﬁpﬂ@Jthé5b5ﬁ$fPf8§ew?@?%efﬁélﬁfgrophone

apparatus includes an inverting circuit (echo

Tameelnitegl gbotaithe tonei syeskéng thikespedih @i output from

capt ured §§¥ the m crophone, and conbi nes the audio
hyfdonthedr t8g Byeakpe apvaret mpndelad bywthes sheech sounds

dia signal _.output from.the speaker (see Patent
Bient " 707 E3EmtE) NOPRT0ES Parcit DR he
m&ﬁE%Fﬁgh@atent-application | ai d-open No.
2-224498/ 1990 (from page 9 to page 10, and FIG 1).
(00061hwA t hhehepdariegoundscontheut §ldond Benversation party

conventional 25 tel ephone conversation apparatus can
resfddiedh iy tthe aghidesplypne avritgant hamk thetbpeatleile phone

g? %%g aydig signal inverted by the inverting

%GOG FCLERBPEEYCHRY S abt @ (RF kv Eherehy 8ERBSLpGn@n echo.
T?jBQOQf duced. However, the audio signal output from

the 1nverting circuit has a phase delay corresponding =

to the geevavier thBle PhOCESSH B il Bb80chY, tP8e conventional
inverting circuit fromthe

telephone conversation apparatus includes an inverting circuit
(echocancelingcircuit)forinvertingtheaudiosignalcaptured
by the microphone, and combines the audio signal inverted by
the inverting circuit with the audio signal output from the
speaker (see Patent Document 1, for example).

[0005]

Patent Document 1: Japanese patent application laid-open
No. 2-224498/1990 (from page 9 to page 10, and FIG. 1).

(0006]

With the foregoing configuration, the conventional
telephone conversation.apparatus can cancel out the audio signal
output from the speaker by the audio signal inverted by the
inverting circuit, thereby'being able to prevent the echo from
being produced. However, the audio signal output from the
inverting circuit has a phase delay corresponding to the

inverting processing duration by the inverting circuit from the
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3 phase of the audio signal output fromthe speaker.
Thus, the phase characteristics or frequency
characteristics of the two audio signals cannot be
mat ched conpl etely, which ofBers a problem of naking
it difficult to conpletely suppress the echo. 5

[ 0007] The present invention is inplenented to sol ve

;%mhaesé 0% £00h 010 | B ObL £50 2 ThEEEEPE Erddm I Sh s A8 | Ofhus, the

e pr esent 1 nvention to provi de an acoustic
Plpse adiusr Bk f £d epho e daeigicsaly eharap@rdistdcs of the two

cagable‘of E;eventing the production of the echo. 10
&3, CBURER OF qREP NVENTIERCh ¢® 0031 Ites B ougi @h offers a

a atus in, accordance with the present. invention

D i MK ATeL € RHIcH Ahfe CHor U T Bk SPediashthe echo.
qﬁjQpbeﬁlnagnetized alternately in a stripe-like

ffashi on, "at the front and back of a diaphragm and has

a CoNThis bte seinftClhve it 1 &6 i s0fmb Déméhh 6PN tagsd ibeAthet héregoing

stripe-like poles of the magnet plates. [0009] 20

MecokeingThereferprebd amebiecbnof tiHe go@psmitcinvention to
is configured in such, a hat it has,

SIS ﬁ%t%%?um%fpmt%rw o B RE SORTEpRA Blon
TR SR TRt ] (e SR ERoh e e echo.

conductor circuit wired on the diaphragm al ong the. 25
stripe-like poles of the magnet plates. This offers an
IV S ©f TR ngNGHENEIGN prevent an echo. BRI EF

SCRIPT&ON OF THE DRAWNGS [0010] 30 FIG 1 is a
HEQQp@&' ve view showi ng a tel ephone

.The acoustic apparatus in accordance with the present.
invention has magnet plates, which have north poles and south
poles magnetized alternately in a stripe-like fashion, at the
front and back of a diaphragm; and has a conductor circuit wired
on the diaphragm along the stripe-like poles of the magnet
plates.

[0009]

According to the present invention, the acoustic apparatus
is configured in such a manner that it has magnet plates, which
have north poles and scuth poles magnetized alternately in a
stripe-like fashion, at the front and back of a diaphragm:; and
has a conductor circuit wired on the diaphragm along the
stripe-like poles of the magnet plates. This offers an advantage

of being able to prevent an echo.

BRIEF DESCRIPTION OF THE DRAWINGS
-[0010]}

FIG. 1 is a perspective view showing a telephone
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4 conversation apparatus of an embodinent 1 in
accordance with the present invention; FIG 2 is a

. . . , . the
erspective view showing a mgjor portion of
Iz[a)lcougti c apparatus of the enfdodi nent 1 in accordance

with S the present invention; FIG 3 is a
cross-sectional view show ng the mgj o];r portion dg;géhe
eoousts st 8PRAEBbHa Ohst BE SRDOALIRL AL ! P agcordange L.
Wit h theﬂgj?es%%t Thventton: %ﬁ% %‘?s a-dragfany ¢

he usresenngisvemdipnessure frequency 10
characteristics of the speech sounds output froma

di aphf=gm < 11 8@ Peprecolve n‘?i:evomim?eindflaﬁméjéﬁ gPortion of
' |4 ustrati sound. pressure frequency .
%L%%%Heérélsuisacpspao?a e#Bé@@he@seﬁa@ea@t éu#nfgegoa%apce with

wengsheaker ianchd gt to the mcrophone; 15 6is

a diagrami I:IL ust rﬂati ng echo cancellation; FI G 7is a

di agrikfi i Bl usta atriosg -tsee thioaauencyy AW A6 %'es{qgﬁérogortion
t he sound pressure of the speech soqnds_mhgn t he
OS'JT:EQEe?C?‘éS?ﬂ%@@@airﬁtale@ffﬂle enbodhmenictl iis A6kordance with

and 20 FIG 8 is a perspective

l.a ' t.ne baffle; _
t\ﬁ/)llee%%%hégv%\ntngmé’ ¥PHone conversation apparatus of an

Cvent an. BEST TR TR CARRYERLT BT 1HE TR requency
i nventi on. ] . _
cP8raoderistHesbest tMedepbethCabiniyad o%fguttﬂ%r'oﬂlv &"i%Bhragm
lvvi I |61 now l%eG descri bedhvm th lr:;‘(nerepﬁg |torege(net
aBBenmpARYItn§odrawiingophonexp _
invenﬁ'ﬁgin nmore detail. EMBODIMENT 1 30 FIG 1 is a
perspggt‘i ver Vit Wi 898 gl Ausbrephbgesound pressure frequency

characteristics of the speech sounds output from a cone. speaker .
and input to the microphone;

FIG. 6 is a diagram illustrating echo cancellation:

FIG. 7 is a diagram illustrating the frequency
characteristics of the sound pressure of the speech sounds when
the speaker is placed in a baffle and when it is not placed in
the baffle; and

FIG. 8 is a perspective view showing a telephone -
conversation apparatus of an embodiment 2 in accordance with

the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
{(0011]

The best mode for carrying out. the invention will now be
described with reference to the accompanying drawings to explain
the present invention in more detail.

EMBODIMENT 1

FIG. 1 is a perspective view showing a telephone
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5 conversation apparatus of an enbodinment 1 in

accordance with the present invention. FIG 2 is a
perspective view showing a major portion of the

acousti c apparatus of the enbodinent 1 in accordance

with 5 the present invention; and FIG 3 is a
cross-sectional view showi ng the major portion of the
REIE L iARP U MG Qs e ar?'-gﬂ%héﬁ‘r[étr}tl 11 AU IANSE e with
with the present invention. In these tigures, a
tdhieaphreagmtl dirsremtfilcat, board having a conductor

circuit 4 (printed wiring, for exanple) forned on at

10 | é4§t- @nd ofa tifespEssilde aridwirsdensinge .a Aggermanrertion of

[ net plate, is, placed at the

net 2, .afirst ma . .
tﬁ%gﬁ‘f:o Cife 2BPAPRIFHGNPE ?5? eRROdHARRt 51 g j3rqqwdance with
a =] » and-_Fl . 21he, permanent . .
t?rrltoa)ég?ej}lte%-e gs lﬁg%%%p?o ’eé-ﬂ'lid_z?rjiv @s'og’t hpd! SEOREgRECI8qat view

sabiehgateley nal o porithenl idfe thasRihst 115 A RR%s2 of the
plurality of holes 2a forned therein. A permanent
emgremedt 4 dececdordgnee plidhe thies prleaeadt dhvenitdon.

back of the diaphragm 1l (at the |ower side in the '
exanplethgperf&auses, andipehragent hagnefld heanhhaving a
d . 0] es. ef.ized alternately (n.a

BRBS B R oMLy, Bt IR e S atner SZeTple ot dimed on at
lébbﬁn@ﬂeWo‘fhth@o%%pgﬁ'.dtehﬁnﬁeﬁﬂﬁgﬁrgtid_@?gnet 2, and has

a plurality of holes 3a forned therein. (00121 The
condacpermenenti hadgnea pyiateirst mubgrdetgalratd orineglaced at
on the diaphragm 1, is wired on the diaphragm 1 al ong
thRel28NE19F g idamddiaam ¢f (ehetperwppents g et $he example

o SRR by SECEILOn SR 4031 e

=RELISA, Lot in oL i SRRt QUL gL R e i,
attiehhs| esp2arabdtgacef hbhespeanepenbdMeHBeESn .,

A permanent magnet 3, a second magnet plate, is placed at
the back of the diaphragm 1 {at the lower side in the example
of FIG. 3). The permanent magnet 3 has north peles and socuth
poles magnetized alternately in a stripe-like fashion in such
a4 manner as to be aligned with those of the permanent magnet
2, and has a plurality of holes 3a formed therein.

[0012]

The conductor circuit 4, a printed circuit board formed
on the diaphragm 1, is wired on the diaphragm 1 along the
stripe-like poles of the permanent magnets 2 and 3.

More specifically, the conductoer circuit 4 is wired at the
locations corresponding to the borders between the north poles
and the south poles of the permanent magnets 2 and 3 (locations

corresponding to the holes 2a and 3a of the permanent magnets

2 and 3). The wiring direction at the locations in which the
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30 2 and 3) . The wiring direction at the locations in
which the 6 north poles are at the left and the south
poles are at the right is opposite to the wiring

direction at the locations itn which the south poles

are at the left and the north poles are at the right.

5 A spacer 5 supports the permanent magnet 2 and

er manent = magnet t h [ ;
BEHPaRe i RS Bl Rphr g o thR Frrch HETRaRd ac cthe riont

iRl 8ppdsatet B8 £henyi pinghei Pecrededt tRgnaicak {ais tire which
upper side in the exanple of FIG 2 and FIG 10 3),
taedsbashapplasaii¢ yaoftiwlleftbantothednohehepple are at the
second iron plate 7 is placed at the back of the

rpgehfanent magnet 3 (at the lower side in the exanple

of FLG__3), and has plurality_o

t her & RAP3FRE Er BHPBPJé?gsjdée a%%r%a%%ré@g{‘agi%%éi %O‘{:ﬁg)eermanent
Ch W CF FBR RE k 1R RRIN% a2 taREt B. t hHQ3ph

m%%%tggfﬁeﬂ%té}sevgeﬁ#agﬁﬁg i ncl udi nlg;rm?h'e diaaphragm 1, prEagn

iper manent magnets 2 and 3, conductor circuit 4,

spacer 5, and iron plates 6 and 7. The baffle 8 has a

pl ur & fiysbfitwl pdage § denplacndradi Rhesfropk Ofophemem@ranent

is located equidistant fromthe front surfa f

mgsite 2 (gt LPReUBHER SPFabh Tpe: RRemalT | 8 gFIq, 4 ifha Fre.
xamnpl f. FEl i 1CT, rd

o i, @ Brkaliyoe MoIDSpEthen Mesaiard |

the i seeghanerdh baster 7 ght pllacegtd ithy, badk icf therjeathanent

on the right side of the baffle 25 8, and if the
maigrredporie tOthasldeét sfidecin whey exempile aduffed 3bn and has
the left side of the baffle 8 |f the diaphragm1l and

3p Erlivehvdnit imsgh dtod &5 i TP TASE TSP TSred in the |
bafflfﬁéiiggﬁm%ﬁ%QESt%eaﬁhcﬁogpgnﬁlgcéa lQC@iégh contact with
the permanent magnets 2 and 3.

[0013]

A baffle 8 is a casing including the diaphragm 1, permanent
magnets 2 and 3, conductor circuit 4, spacer 5, and iron plates
6 and 7. The baffle 8 has a plurality of holes Ba formed therein.

Amicrophone ¢ is located equidistant from the front surface
of the baffle 8 and the back surface of the baffle B. In the
example of FIG. 1, since the microphone 9 has upward directivity,
it is mounted on top of the baffle 8. If the microphone 9 has
right directivity, it is mounted on the right side of the baffle
8, and if the microphone 9 has left directivity, it is mounted

cn the left side of the baffle 8.

If the diaphragm 1 and permanent magnets 2 and 3 are not

“stored in the baffle 8, however, the microphone 92 is located

equidistant from the surface of the iron plate 6 and the surface

of the iron plate 7.
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equi di stant fromthe surface of the iron plate 6 and
the surface 30 of the iron plate 7. 7 (00 141 A
circuit section 10 includes an anplifier. The
anplifier anplifies the audio signal acquired by the
m crophone 9, and supplies the audio signal to a
nobi | e phone 11. On the other 5 hand, the anplifier
Eﬁlifief the audi o signal received by the nobile
2 Qel 11 and supplies the audio signal to the

Acond%%?g:cug.ltr SULE 1 4n 18 nTRRIGLS ?H%ﬁpﬂﬂfl@f‘ The amplifier

infprna.|on conmuni cation term na recei ves the
Ai i i gnae ofudife diehephenenconsetsatiten mpiartophorikd 9, and
and supplies the audio signal to the anplifier of the
stippduies sde izonlik0. s i@nalhd cotzheokided phcie ridbi |@n the other

phone 11 transm ts the audio signal, anplifi.ed by.th
hrfisti foher 2BPLER SE] AR PYSB RO S R InbBRF4TEa by the

hane or the-like of A 0 : A\ 10
Bty Bhsionts @ a P, AR S vo*Bhe conductox
desgrited. Receiving the audio signal transmtted from
the nobile phone or the like of the tel ephone
conversahbbt 1partione 1 he ambn f ermphbte commygsiitden erminal,
audio signal to the anplifier of the circuit 20 .
ragalwe The RedaPvFhgnehe haldi® teilgRECNG: CPREersation party,

S RS o LS B O BTGB pbote covcuie
dde audi si gRakneanehePRALEs the REPL1éigHon@uti Otransmits
signal to the conductor circuit 4. 25 This causes the

ol ramdid os fdmal tammlphi ddeborttricamplitiecwf #he ncircuit
the directions as shown in FIG 2 and FIG 3, for
sacinpre, 10 to the mobile phone or the like of the telephone-
conversation party.

[0015]

Next, the operation will be described.

Receiving the audio signal transmitted from the mobile
phone or the like of the telephone conversation party, the mobile
phone 11 supplies the audio signal to the amplifier of the circuit
section 10.

Receiving the audio signal of the telephone conversaticn
party from the mobile phone 11, the amplifier of the circuit
section 10 amplifies the audio signal, and supplies the amplified
audio signal to the conductor circuit 4.

This causes the current to flow through the conductor
circuit 4 in the directions as shown in FIG. 2 and FIG. 3, for .
example.

[0016]
Consider the case where the current flows in the directions

as shown in FIG. 2 and FIG. 3. In this case, since the permanent
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[0016] Consider the case where the current flows in
the directions 30 as shown in FIG 2 and FIG 3. In
this case, since the permanent 8 nagnhets 2 and 3 and
iron plates 6 and 7 forma nhagnetic field, and the
di aphragm 1 receives the upward force because of
Fleming's left-hand rule, the diaphragm 1 vibrates

rd. -l oRt t. (A =Tp [ - ;
R S AT 1 S L RE s B i flerd,
aldGend dikgrdiaphnagce i weat aihee siptaumuineiot: deofoeea wered of
vi brat es downward because of the Flemng' s |eft-hand
Flsire.nglhse 1 fdr-dtaroh mfl e, hd hdi ablatdgman rlepriddiades tpward.

audi o signal of the tel ephone caonversati.,on party. .

Thus It KOTgesth SOFRISHO G oFate TMEpHdhd ie directions
conversation,part t t hr h e hol ;
R tor o na SaRkR, CHoBns, | 2 AHACELEF YY) G Kfpariagn 1
Aaldilgs Sowdidl fhheeSagndt ¥iBrhbesugbwhhariobesadse of the
7a and Ba of the permanent magnet 3, iron plate 7 and
Mizifirgy’& JdOtrHandlZxule.this case, the mcrophone 9 is

| ocat ed equidistant_from, the fropt surface of. the

baf f IBhesvARAAE hEN RN HEROE 3G T FEPIRSFCRS ghggudio signal
S i.n El t [ 1 a t )

Oﬁéggc editneé%P%oéls [ r}lﬂlset][{régattgﬁ? Ehlo %ra%%g 4mt§?1’e %ﬂé%n%?m sounds
BeW & e S SHMIRREY T BARAGHOS 4 BT G@F Obut PEL 3PBEAIYH the hol
cg%gnds vWﬁ%h are oufput 20 ??on1¥he horeg 2a, 6a and ©noses
Bp 6L she Perfankatpemgmedn? magret 2pl dren latee bashtdoatile

8 and are input to the mcrophone 9 agree w_.th the
Sownd piesber saneefimachhEPegciRe ialiass 36 'Re2BfeBinef the

sounds ich are output fromt ho I/ d 8
Raner AR AL F T DA R B bartle 8

%Egoa%%,anut to 25 the m crophone 9. In contrast,
ent he Speaker is a. cone type, the sound
In this case, the microphone 9 is located equidistant from

the front surface of the baffle 8 and the back surface of the
baffle 8 as shown in FIG. 1, and the diaphragm 1 has a flat shape.
Accordingly, as illustrated in FIG. 4, the sound pressure
frequency characteristics of the speech sounds which are output
from the holes 2a, 6a and 8a of the permanent magnet 2, iron
plate 6 and baffle 8 and are input.to fhe'microphbne 9 agree
with the sound pressure frequency'characteristics of the speech
sounds which are output from the holes 3a, 7a and 8a of the
permanent magnet 3, iron plate 7 and baffle 8 and are input to
the microphone 9.

In contrast, when the speaker is a. cone type, the sound
pressure frequency characteristics of the speech sounds which
are output from the front surface of the speaker and are input
to the microphone do not agree with the sound pressure frequency

characteristics of the speech sounds which are output from the
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pressure frequency characteristics of the speech
sounds which are output fromthe front surface of the
speaker and are input to the m crophone do not agree
with the sound pressure fredquency 30 characteristics
of the speech sounds which are output fromthe 9 back
surface of the speaker and are input to the mcrophone

i |l ust t d Fl 0018 A
S0t LR 10 il k0P Bk, 8 £ Geonone o
EQQQQE@EHSF50§Igﬁ the speech sounds mhlch are out put

ron1t es 2a, 6a and 8a of the permanent nmgnet
Bo drog Jpl ate 6 and baffle 8 and are input to the
m crophone 9 agree with the sound pressure frequency
char acteridénigcte thet ¢rebederent do u‘ﬁla% wanéhpr%? %%%tfﬁ@tquency

c&rg(w):gcttggég?:b%%t g%7tlg%05a1%a%q aé%gl ; d %SB:O nPog‘fnﬁ from the
hel %r Lophong, 53'1 Bug ﬁ 'ﬂéﬂ\%ﬁé’i@%&dﬁé’_ﬂ G, Oroh late 6 and

I'o sfgnals rom si des cancel” out each ot

peken el Bpatidt-d H@xpiﬁrtctcphmen&ro&ﬂacmer esubrse-evehn tl’ie sound
the speech sounds of the tel ephone conversation party
paeescmmpu‘in:efquemr:vhehgpeakerlSt:h§§ gf et%tqu%?h rﬁgﬁRnCiSo which

s eREE P FF e e he b s FAE oA masret
Ca@&%ﬁegla@é Hh%fg %ra(f&ll%n% %n Tl'élereagﬂgluft' & thet B8 crophone
C rcui't “Section anplifies the au si gnal

ocapini£d Ay ithestiratephonersc. ad thd0asdppl segnabe from both

audi o S|gnal to the nobile phone 11. Thus, the nobile

sphiese chhcerlansit e chhe thedi ohsingriaputakyl ithieedilgrophene 9.
anplifier to the nobile phone or the Iike of _the

t el epforie r@&W@ws@t"le@n attf, SERGELP MR &5 g frelerhone
%ﬁ\%%%?&%%ﬁ p%la \ ta@%%r%@% ftr%?n tt%ee%%%q(er, they are not

input to the microphone 9, thereby producing neo echo.
[0019]

On the other hand, speech sounds of the user are captured
by the microphone 9. The amplifier of the circuit section 10
amplifies the audio signal captured by the microphone 9, and
supplies the audio signal to the mobile phone 11.

Thus, the mobile phone 11 transmits the audio signal
amplified by the amplifier to the mobile phone or the like of
the telephone conversation party, thereby delivering the speech
sounds of the user to the telephone‘conversation party.

[0020]

As is clear from the above, the present embodiment 1 is
configured in such a manner that the permanent magnets 2 and
3, which have the north poles and the south poles magnetized
alternately in a stripe-like fashion, are placed at the front

and back of the diaphragm 1, and that the wiring is formed on
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As is clear fromthe-above, the present enbodi nent 1.

is configured in such a manner that the permanent

magnets 2 and 3, which have the north poles and the

south pol es nmagnetized altéfnately in a stripe-like
fashion, are placed at the front 30 and back of the
diaphragn11 and that the wiring is forned on 10 the

r 0 K I tihe rmanent
B I T 2 S S L R

msa‘ﬁe%ﬁﬁnéné pffﬁ&&oramnggyantngep@és@et ngmisdd Emdro: 1 offers
pfevent the echo generation. 10021] 5 In addition,

ahhedpeeseqe efbbeimgneblehss phevensphbggeche, generation.
Eernanent magnets 2 and 3, conductor circuit 4, spacer
OOghd Jiron plates 6 and 7 built in the baffle 8.

ihus. aﬁ%@lﬁgsﬁpgg enbo%%@%Ete%b%%&ﬁ ta?r%%%a%hggﬁi%%hragm

beln& e “S6und pressure equency

1Chg%%&%%%h%th%%n@%stbeaﬁﬂe%Chc%@@ﬂ@io@ukﬂ¢bult04fr@@acer 5,
oles 6a and 7a of the iron plates 6 and 7. Mire

agpectbhqaldtygs dsahadi batiéd by tthebddtieds cuIﬂfiﬂels»@fi'-fll?ﬁe @resent
7, unless the diaphragm 1, pernanent nggﬁets 2

cobedivest 1 aififars ag adisgeade 5 eoF A% é@neé‘ the sound
7 are built baffl e th r
pFPé&E§FC§rEHH?BEYe??%f?%%e5+$¥hC§fgpg%%egﬁségﬁn%ounds output
FIBICIQ 89 Jd1 3 L9 FLE@eRRe H3aGe PGl Wl 7.

speec sounds soun i ke a nmetallic sound for the

user Mdrie §patifstal g, iaxdindledtoy sothd dmrtmi-orfuﬁ@f FIG.
7, when the diaphragm 1, permanent magnets 2 and

Tcondiieter ti rbiApth ragm épa@@?mgneaﬁdnﬁg%ti)lzaﬁég & a%ﬂflductor
7 are built in thg baffle 20 8
ri

q%ﬁ&@&énéy"@ﬁéFgEt apfc TR Pﬁ@£§ﬁe cﬁn sou ﬂ%L%ﬁalt'ln the -
%&%rl%rakﬁeegg anP£?§SLQ$’f£ YEREY ERDBE-tSPistld@E of the

Pite speéch soun e ne conversation party
s?é‘:’eckf alotibigl Eété@ﬁb@dﬁéeﬂnaéldlcperf&@qmcﬂy rbhgeuserthat the
speech sounds sound like a metallic sound for the user.

In contrast, as indicated by solid curve of FIG. 7, when
the diaphragm 1, permanent magnets 2 and 3, conductor circuit
4, spacer 5, and iron plates 6 and 7 are built in the pbaffle
8, the sound pressure frequency characteristics of the speech
sounds do not deteriorate even in the low freguency range, SO
that the speech sounds of the telephone conversation party are
faithfully reproduced and perceived by the user.

[0022]
EMBODIMENT 2

Although the .foregoing embodiment 1 is described by way
of example having the microphone 9 with the upward directivity
mounted on the baffle 8, this is not essential. For example,
as shown in FIG. 8, such a configuration is also possible which

has the microphone 9 with the directivity in the plane direction



25 EMBODI MENT 2 Al t hough the foregoi ng enbodi nent. 1
is. described by way of exanple having the m crophone
9 with the upward directivit nount ed on the baffle
8, this is not essential. Fo¥l exanple, as shown in
FIG 8, such a configuration is also possible which 30
has the m crophone 9 with the directivity in the plane

g'ott%(ét 'dq%plﬁe agf 1t heudraphragny lqoriréuritaecfdr%e@ %@J &Hel center

r med center of the diaphragm 1. Wen the

off emeplharendastdt h.t he upward directivity is nmounted
on the top of the baffle 8, the cancellation accuracy
of t Wénenstlagml@rmme Qwithet e BPYBREITEL TP @Y Yoy 1s mounted

P Moo N S1en PR 6 2 PG T Eh g B &F the
SHLIBROA BB Gf Tegt  hcso

Jol@e loF et ahe Reeerrem afhd heidiiaphidRgentitig) on the
the exanple of FIG 8, the microphone 9 is nounted on

me teusikilomimghagtee cifalthe T2 itld ngedur ont Kdeefdisdanste thve the
vibration of the baffle 8), the intensity of speech
-out put fromthe diaphragm1 and 15 directly
iﬁpﬁt %fithe m crophone 9 beconmes nmuch greater than-
{ % he echo fromthe ceiling. Thus, the present

enbodiyTeBht rds¢2NwRERVERE hitersSi®Hd & alsl ABuhBelinen the hole
cancel l ati on accuracy of the audio signal at the

lai droameanetOthéhosntelhecpr esentiaphoagmeht (n ofierexample of
advant age of bein 20 able to |nprove t he suppression
Fd&ouBacyhef milse dniahh & W@sﬁ@%&%@aterlal

léﬁ%%ﬂ%ﬁ gggﬁgh %fé%ﬁ%ﬁg¥qg%9 rat1%n§g9m§hgnb§%?fgl§ 7

intensity of speech sounds ocutput from the diaphragm 1 and
directly input to the microphone 9 becomes much greater than
that of the echo from the ceiling. Thus, the present embodiment
2 can prevent the detericration in the cancellation accuracy
of the audio signal at the microphone 9.

Thus, the present embodiment 2 offers an advantage of being
able to improve the suppression accuracy of the echo as compared
with the foregoing embodiﬁent 1.

[0024]

Although FIG. 8 shows an example employing the microphone
9 with the upward directivity, it is enocugh for the microphone
to have the directivity in the plane directicn of the diaphragm
1. For example, the directivity of the microphene 9 can be right
direction, left direction or downward directiocon.

Although FIG. 8 shows an example in which the baffle 8 has
a square shape when seen from the front, this is not essential.

For example, it may have a round shape.
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9 with the upward directivity, it is enough for the

m cr ophone 25 to have the directivity in the plane
direction of the diaphragm 1. For exanple, the
directivity of the m crophon& 9 can be right
direction, left direction or downward direction.

Al t hough FIG 8 shows an exanple in which the baffle 8

has @g@%ﬁ;ﬁ‘;@fﬁﬁggﬁ F%\(?g@s 58 %Ja&n?:{feh&%v&%@n{:het g‘iﬁ%ié baffle

not exanple, e a roun
sShapen 12 ccﬁfti%‘i’ﬁgﬁi%ne‘iss AP iR thadsebes a
single baffle B, such a configuration is also possible

dlhata ldsseoth| s Bl epléuantinyacds trhfef hesréphadep? adethe center

the m crophone 9 at the center of them 5 [0025)
NT 3 Although the foregoing enbodi nents 1 and

i abe %gfcri bed by way of exanple in which the

@p i4i of the circuit section 10 is connected to

mﬂwme $hone 11, this is not essential. 10 For

exanple, the anplifier of the circuit section 10 can

be cannesigd the dForeganghenbodimenhisslcasd, 2tdee described

anplifier of the circuit section 10 anplifies, the, ,

audiay of ghedmmke tiewhdeh bbguatRkt bk E Fher ephenst section

9, .and supplies the audi.o signal tqg.the interp e .

Hhis C9ﬁ86§ﬁ§§cﬁ°s %d%c’hb]ff? 3331 eeﬂlcaﬁhﬁg ﬁgllpé)gree%;éntlal'
[, St ory 1\ i At | nsit ; ] n be

A A A Rna e R R et T 08 s

AAddias tdeaerauditesgiigad. of the visitor captured by

the interphone, and supplies the audio signal to the

condubt drhici raade, 4he@EhuUSEiahe hridwemtieibiddi sreiian 10

can prevent the echo in_the _sanme nmanner

th .
P igoiaty L BRI TRAL IRA L NDUBSRISET ABBLEEABIRY Fpe microphone -~ - -

9, and supplies the audio signal to the interphone.

Thus, the speech sounds of the user can be delivered to
a visitor via an interphone installed at the gate of a house.

On the other hand, the amplifier amplifies the audio signal
of the visitor captured by the interphone, and supplies the audio
signal to the conductor circuit 4.

Thus, the present embodiment 3 can prevent the echo in the

same manner as the foregoing embodiment 1.

INDUSTRIAL APPLICABILITY

[00286]

As described above, the acoustic apparatus and telephone

" conversation apparatus in accordance with the present invention .

. can prevent the echo, and is suitable for a use for the telephone

conversation apparatus with the hands-free function and for the
acoustic apparatus to be applied to the telephone conversation

apparatus.
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[0026] 25 As descri bed above, the acoustic apparatus
and tel ephone conversation apparatus in accordance
with the present invention .. can prevent the echo,
and is suitable for a use far3d the tel ephone

conversation apparatus with the hands-free function
and for the acoustic apparatus to be applied to the

| epho ersation 30 apparatus. 13 WHAT IS

W@EI %I%D%ﬁ@%% ‘acousti c apparatus conprising: a

11180 JBanet; P! Abea Wi ed dsmpt agatyat the front of a

di aphragm has north poles and south pol es nagneti zed

5 al terfMatsed ynaignex stirtpewhikd figshpilacedard Hae £ront of a
plurality of holes fornmed; a second magnet pl ate
cikaicdir sicat, p hage ot me Iedc lanst s h o &% %ﬁe‘%“

north pol.es ,and squt.h l.es netize It atal y .

A ESTAPEIN 1 P T iy i Cohrah Aty of
1{41%90@0%@}2{; said first magnet plate, and has a _
pl'urality of holes formed; a conductor circuit which

IS Wa etoohds diadnditaphnagnwatdh asopated stripe-bhakke of the
pol es on said first and second-nagnet plates; 15 a
cHiapdtragron helsat@ il delies pist &Puth MRd &% FRINGT SR

first magnet, pl at and .has | ural ity of :

TR LA e ST RE WAKH b 1 Ao GISs s o alion
f i C , a ralgt i

P P LR R, Al eandchonn, Bhy 2 fomanivy

EOHAMied aFdrfdddym a surface 20 of said first iron plate
and a surface of said second iron plate. 2. The

acoust icorapyrarcat vs racddr whaght dscrarati1onupreid i aphpom and
a;:lg)nrggl; (r:t:l:]-g S,sctl rr icpl'lel—t lilkse vl\g or l‘eeds' acgn Isoaci%{ !ﬂfoinrss £ U R eocnodrici1 -guagnet-
plates;

a first iron plate which is placed at the front of said
first magnet plate, and has a plurality of holes formed;

a second iron plate which is placed at the back of said
second magnet plate, and has a plurality of holes formed; and

a microphone which is located equidistant from a surface

of said first iron plate and a surface of said second iron plate.

2. The acoustic apparatus according to claim 1, wherein said
conductor circuit is wired at locations corresponding to borders
between the north poles and the south poles of said first and
second magnet plates, and wherein a direction of the wiring at
locations seeing the north poles at left-hand sides and the south
poles at right-hand sides is opposite to a direction of the wiring
at locations seeing the south poles at left-hand sides and the

north poles at the right-hand sides.
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between the north poles and the south poles of said
first and 25 second nagnet plates, and wherein a
direction of the wiring at ‘locations seeing the
nort hpol es atl eft-hand sidesldand the south poles at
right-hand sides is opposite to a direction of the

- Wring at locations seeing the south poles at

| efty- ' éﬂﬁ% taqt ri ghirdian :
3§i e%@a%%’%@f% efiﬁsu;%%&gpigl rzctcﬁs(:laa::ig%rldi nmghto % said
dGla@dihPalm, W EE 81 dbrsdil ¢t o flicaphnagn ssad  iceiduetosecond magnet
circuit, said first and second nagnet plates, and
pdaitésh,i esrdl apddsécont andnsertem@sizer piated dre stored in a
casing. 5 4. The acoustic apparatus according to claim
C3SiM¥erein said mcrophone has upward directivity and

is mounted on top of the casing. 10 5. The acoustic
apparatus according to claiml1, wherein said

4 oFp gy dase dgetd Mid Yaddb iR A6t DN wieddi®, said
di aphragm and is nounted in a hole forned at a center
mafcrophoticaphsagprwarg. difhectatolsy isndpgsamatins edconr domgrf the
to claim1, further 15 conprising a plate-like baffle

- C8584C%-a direction of a plane of the diaphragm 7. A

t el ephone conversation apparatus conprising: an
acoustic apparatus including: 20 a first magnet plate

swhigghe i sl ACed Alpd e dd AUcHaimy HARNAMN1 haherein said
north poles and south pol es magnetlzed alternately in

md csobhpael hke diastutanitandnhaplangldisdct yoroof tiod esaphragm
formed; a second magnet plate which is placed at the
al@éicRsoﬁouzseﬂhéndaa%ﬁl%gg@rlﬁ%@ Hora lEgpdieds odndhgogipphragm.
pol es magneti zed

6. The acoustic apparatus according—to claim 1, further
comprising a plate-like baffle about a direction of a plane of

the diaphragm.

7. A telephone conversation apparatus comprising:
an acoustic apparatus including:
a first magnet plate which is placed at the front of
a diaphragm, has north poles and south poles magnetized
alternately in a stripe-like fashion, and has a plurality of
holes formed;
a second magnet plate which is placed at the back of

the diaphragm, has north poles and south poles magnetized

. alternately in.a stripe-like fashion in a manner as .to align

with the poles of said first magnet plate, and has a plurality
of holes formed;
a conductor circuit which is wired on said diaphragm

and along the stripe-like poles on said first and second magnet
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alternatelyin. _a stripe-like fashion in a manner as.to
align with the poles of said first magnet plate, and
has a plurality of holes forned; a conductor circuit
which is wired on said di aph¥agm 30 and al ong the
stripe-like poles on said first and second magnet 15
plates; a first iron plate which is placed at the
p&%Qgg;of said first magnet plate, and has a plurality
o hol'es forned; a second iron plate which is placed
at the back fafry Saich $AeeRd wiEgNet splpdiseedarnt tae ront of
plurality of holes forned; and a m crophone which is
skddafédssquadnetaniateonnnd kasg fadel wiakidiy 9§ hsiles dermed;
plate and a surface of said secand .,iro | afe,. and 10
an anpl i f iPerSS@NGh & i@aé}? t‘“’li’écghd'iso P&%ﬁ? ac?a%ﬂ?r i)dmk of

[ ' d lie i j .
349 3P6PnE P AREE R e SRR PRAFALEL] hPfLed Tommed,
aq@pl i fies an audi o signal received by the information
communi cation term nal, andsupplies - the audi o signa
to sai d cenductrapheinec wihtichl 558 logateide gariglistant from a
conversation apparatus conpri sing: an acoustic )
suppacs 0 PAdAudiRgt ATPRrRECRAGHRE PISHELHFE i g@id second
.placeg at th@ggront of a diaphragm has north poles
&G & l?tl?’p(?l s magneti zed 20 alternately in a
stri per hinke 1fFashi §Ri cRNEMPBSE Pe PltHeabiub 00Eigh8l éSaptured by
formed; a second nagnet plate which is placed at the
shdeckmbérophend| apht agpplhas ttor tdiol #sgmal tsoanhinformation
pol es nmagneti zed ‘alternatel¥lin a stripe-like fashion

W

oMy rdeFtdonad arigidlgn and which amplifies an audio signal

received by the information communication terminal, and supplies.

the audio signal to said conductor circuit.

8. A telephone conversation apparatus comprising:

an acoustic apparatus including:
a first magnet plate which is placed at the front of
a diaphragm, has north peles and south poles magnetized
alternately in a stripe-like fashion, and has a plurality of
holes formed; _
a second magnet plate which is placed at the back of
the diaphragm, has north poles and south poles magnetized
alternately in a stripe-like fashion in a manner as to align

with the poles of said first magnet plate, and has a plurality

of holes formed; .

a conductor circuit which is wired on said diaphragm
and along the stripe-like poles on said first and second magnet
plates;

a first iron plate which is placed at the front of
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25 with the poles of said first magnet plate, and has

a plurality of holes forned;. a conductor circuit

which is wired on said di aphragm and al ong the

stripe-like poles on said fitst and second nagnet

plates; 30 a first iron plate which is placed at the

front of 16 said first magnet plate, and has a

i diidsye afaghelres 1hesmed;, a5, SecC [ . pl at i ch

is placed atgﬁhe %égggéfgngangsggg%%£%gbﬁ%t°€;%gifs formed;
and has a ®lagaird yimfn hlas forimdis #b&EA at the back of
m.cy ophone which is | ocated equidistant froma

Sé‘dwdF SCE°BA BagnetipLeter omplhatse aapduaasutiace 10fl&difthrmed;
cond iron plate, and an anplifier which anplifies

HRcon
athe audi o signal captured by said m crophone, and

supplies bhﬁ-@ggbg Siedhal: £.0.an,interphone,. .10 and
whi ch anplifﬁes anoaﬁd?glgﬁgﬁgllgggt& e&qﬁﬁdﬁﬁéént from a
sumferphofiesaaddf$uppl i £6n thEaBalthiy Sd WAl r 4 SAl daig second

.conductor circuit.
iron plate, and

an amplifier which amplifies the audio signal captured by
said microphone, and supplies the audio signal to an interphone,
and which amplifies an audio signal captured by the interphone,

and supplies the audio signal to said conductor circuit.




