1 ) (err) ELECTROACOUSTI C TRANSDUCER The present invention
rel ates generally to'el ectroacoustic transducers and nore particulary to an
5 el ectroacoustic transducer such as an earphone or the like which is worn
over or inserted into an auditory opening. US patent nunber 4736435

di scl oses a so-called inner-ear type earphone which is |nser&2ﬂ;ézgg
auditory opening. Figure 1 of the acconplanying draw ngs sho

exanpt e of such an inner-ear %%EF earphone Referrlng to figure 1, it wll
be seen that a driver uni ELEE RANSRUGER "a housing 16. The
driver _unit 15 is an el ectroacoustic transducer element and is forned of a

di aphragm a nagnet rcuit .or, the like; thou h not. shown. An external
conneb?%on cord 17 #@ee F?ﬁ&@&'ﬁﬂ&ﬁqﬁﬁ?QMﬁékﬁ i %O supported by
a cord suppectragcousidc t&aﬁﬁﬁmqansjanﬂnmmnernpntidn&angzts aﬁongated_

from t@e QQHéti‘Saé@uséicStE‘}%g'd'ﬁJe Sfor? ad & %H&xé

di ng ah éﬂ hetl.c resin an in such a size Snat it can be
i nserted YAt 6 aiBaVRrkic OERa OF \R:Pi‘ls@r?tle@ é%%é%ﬁqqﬁl ReRG auricle a.

When the housing 16USSpalt&ﬁltt @hmbalro 4736 435 dDs s & s8-dEHEdd t Wo

Phe 2e Ci+ABEEHRE] 0Bk BIRERORR bheh Be WRRGIEAH M0 o BB FC 2
The rear PRenpngral Fpoureod of &h@ ACEOMPp@NYENIMATAVIngsH FheKs aw t he
out si fig Oéxéﬁ?léubfchﬁcﬁ H’ﬁe'inh@‘%—'é%‘is't?%e 1{&:‘ dnigserted into the cavum

concha b, 1s Tormed_as a tapered l'i ned portron 19. .The inclination
angl e of the |ncI|nBBfESFﬂPSnt99f19§r§eﬂecﬁéﬁ‘%k;%Ihﬁ sqed ithat fed portion

19 subst adtieétryuaftr ¢5pesdaccennbdatededthinSianhousing 16. The
driver unit 15 is an electroacoustic transducer element and

[ is formed of a diaphragm, a magnetic circuit or the 1like,

15 though not shown. An external connection cord 17 is
extended from the driver unit 15 and is supported by a cord
supporting member 18. The cord supporting member 18 is
elongated from the housing 16.

As shown in figure 2, the housing 16 is made -

20 moulding a synthetic resin and is formed in such a size that
it can be inserted into a cavum concha a.which is a concave
portion of the auricle a. When the housing 16 is inserted
into the cavum concha b, at least two points of the outer
peripheral surface of the housing 16 are supported by the

25 tragus ¢ and the antitragus d which form a part of the
auricle a ' _

S The rear peripheral portion of the housing 16,
which is opposed to the outside of the auricle a when the
housing- 16 is inserted into the cavum conpha b, is formed as

30 a tapered, inclined portion 19. The inclination angle of
thé inclined portion 19 is selected so that the inclined
pdrtion 19 substantially corresponds to the curved, rising
surface of the cavum concha b. |

. The cord supporting member 18 extended from the

35 housing 16 is downwardly elongated from the lower end of a




surface of the cavum concha b. - The cord supporting nmenber 18"
ext ended fromthe 35 housing 16 is downvardly el ongated fromithe | ower end
of a 2 rear side edge wall 20 of the housing 16 in substantially
parallel to the rear side edge wall 20. When the housing 16 is inserted
into the cavum concha b, the cord supporti-ng nmenber 18 cones -into contact
wth a point P3 on the outer 5- surface of a |obe e at the position | ower
- than points P1 and P2 of the tops of t e tragus ¢ and the antltragus d.

The points Pl and P2 are the supportin oints to suppo t th sing 16. A
o 91 Fearagdder eisaHRLL ARl SN HESSIS A8 PR HPaBREEPELBLdRged w b

a conn?cgaggllg@lt N tlHe wfua}hféiae d;!dg/@rwaml Itz.|>cl5 awieh hehaoheusdnd6 16 e

connect e ef er 0 ure tecti
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. 15. TthpthEcm&u;qmeseanxb|Qoﬂﬁhctrwmhhcﬂ poimt cP3 abnstbe guternet al net
or the | | heqi ear .
Cypedoar FhEEACL S B APl ﬁ?@‘?%ﬁf’%"’éﬁ Ehkn YELRCLNDL Bagr car

cavum coR@thbtih@ dans @f ghettragin e iarA ke datibragus g cIhepe 20

posi ti vepyinelsd @At amae FOrdidrend dlsparking epints heot spppeseitnghehe
auditory OEenlg? In order that any user nay wear the inner-ear type

-ear phone hg F&he - -exanple of figure 1 regardl ess of the size of the-
ear, in particular A thimgize id mdde caf uflexikha @8d resilliestear phone is

madio' n ﬁl%t%ﬁgla%r{d) i%e éﬁ%e&%iﬁioa connectlon portlon in which
. the driver unit 15 and the housing 16 are connected.
Referring back to flgure 1, it will be seen that a o
protecting plate 22 is located at the front wall of the. . Q}
diaphragm of the driver unlt 15. The protectlng plate 22 is
15 made of a material such as a metal net or the like having
high sound transmission coeff1c1ent.
With the inner-ear type earphone as shown in
figure 1, the housing 16 is inserted into the cavum concha b
'in a three-point supporting fasnion.so that it can be.
20 positively held at one portion of the auricle a without
pressing the auditory opening. - _
In order that any user may wear the inner-ear type_
earphone shown in. the example of figure 1 regardless of the.
size of the ear, in partlcular, the size of the cavum concha
25 b, this earphone is made in size so-as to be 1nserted into. _
the smallest ear size. S : : : Y N/
Accordlngly, the earphone is too. Small for the
— cavum concha of people with larger ears.  Thus, when then7..
earphone is inserted into the auditory opening of a large
30 ear, its cIlosure property is poor and the low frequency
response is reduced and hence good acoustic characteristic
is not expected. T o o -
It is an object of the present invention to
prov1de an improved electroacoustlc transducer which can

35 remove the above mentioned defects encountered with the



the smal |l est ear size. Accordingly, the earphone is too small for the cavum
concha of people with |arger ears.: Thus, when the earphone is inserted '
int,o the auditory apening of a |arge 30 ear, its closure property is poor
and the | ow frequency response is reduced and hence good acoustic
characteristic is not expected. It is an object of the present.-invention to
_provide an inproved el ectroacoustic transducer which can 35 renove the
above nentioned defects encountered witR the 3 prior art el ectroacoustic
transducer. According to an aspect of the present i nvention, there is

provi ded BRierearito |Q§QQQ§¢§GUGQPN§ﬂHﬁqgh ng: (a) a housing

i ncorporating therengcdrding Y@l QRPULY ISE tmqﬂtmnielmmﬂtlsm d

hou3|ng,be formed sych t hat b rted i f
the human® QGchF@ PIRyidsd an ﬁ?’&‘%&nﬂﬁﬁe ‘}ﬁaqisllr gtex;ag'geétfee%é;@& ICI e %lgg °
that it i.s attached (faq tlmhmﬂ@ng)amqﬂnpaﬁatpm@ﬁml&lmaam 100 housi ng,
sai d '”geﬁggggﬁﬁ% f°ﬁﬁ§$ﬁ§ﬁ%}£'¥¥eﬂéﬁ%tfﬁ §5cud fn fﬁéfﬁéed'in oné

di recti.on n re @ ous] ng, and (¢ nmeans conpecting the
transducefomdesuc&bmtellé'ctqarté?e a?&!tﬁ%?%ﬁ%n’d!t%cﬂlr‘i@%@(‘f%rm 191t he 15

aU{:cLe ggeggeaﬂgm@&ﬂgﬁnﬁ??kprqguﬁnd advant ages of the present invention
W e apparent in the follow et ai.l ed descripiion of
enbodi nents of the |ﬁ0em§(ﬁ+qg“ﬁ%m er having resf&lency s&%fiéiéﬁé so
that it is attached to the outer peripheral portion of said
10 housing, said ring member being formed such that its
thickness is increased in one direction from the centre of

the housing; and _
L (c) means for connecting the transducer element
+to an electrical audio signal source external to the
15 auricle. o
These and other features and advantages of the
present invention will be apparent in the following detailed
"description of preferred embodiments of the invention when
read in conjunction with the accompanying drawings, in which
20 like reference numerals identify the same or similar parts
in the several views. In the drawings:- _
Figure 1 is a cross-sectional side view of an
éxample of a prior art earphone; - | -
Figure 2 is a pictprial representatlon of the
25 condition that the earphone shown in figure 1 is inserted
N into a cavum concha upon use;
Figure 3 is a plan view of an embodiment of an
earphone according to the present invention;
Figure 4 is a partly cut-away, rear view of the
30 earphone shown in figure 3;
Figure 5 is a plan view of a rlng member used in
the earphone of the invention shown in figure 3;

R “ -



read in conjunction with the acconpanying drawi ngs, in which 20 like .
reference nunerals identify the sane of simlar parts in the several views.
In the drawings:- Figure 1 is a cross-sectional side view of an exanple of
a prior art earphone; Figure 2 is a pictorial representation of the 25
condition that the earphone shown in figure 1 is inserted into a cavum
concha upon use; Figure 3 is a plan vigw of an enbodi nent of an earphone
according to the present invention; Fidure 4 is a partly cut-away, rear
view of the 30 emigunomes shova pers&pgoteve vieyup€ Shesringl membeaw of a
ring me [ arphone .of the invention shown in figure 3;

(err) FF%%P@ %‘ %b%égE%ectlve vi ew of the ring menber shown in figure 5;
Figure 7 is a p|ciﬁﬁguwer%p*%s@ﬁ?b?t%ﬁlél representakden; 95 the t he %

ear @10“%&{@%6& E}iwrﬁlé cAPphBAE! SRewhNLA fﬂ?uQéVBml%O_liﬁ&&rﬂuéﬁh use; - -
Figure 8 is Eiﬁ?EUIVIeMIO anot her -enbodi nent o an ear phone according

to the RAFHR FONERY RO PES & partly cut-away, rear view of the
ear phone shown in Figure $; 1§|gupbaﬂ0v1ewaoﬁlanouhem'embadumﬁgtnﬂﬂber used
in 5 the earphone shown in-figure 8; and



Figure 11 is a perspective view of the ring menber shomn in flgure 10. An
enbodi ment of an el ectroacoustic transducer such as an ear phone according
to the present invention will 10 now be described with reference to
figures 3 and 4. In figures 3 and 4, |like parts corresponding to those . of
figures 1 and 2 are marked with the sane=eferences and therefore need not
be descri bed |n detail. Referring to figdres 3 and 4, it will be seen that

15 a ring | | fg%¥ﬂg?d pnnection portion
wher e the h%f%a\é%%txf@%(gr |t\€/ae1ft}{’u':1 sq ar eix\é\‘(’)nne Igbl The ri ng nmenber
1is forrred such th&lga‘éfesﬁom i PALfE SULAWRYS, t FR2EcWieWsodf thRe i nner

and owv ‘ereaﬁggbgg &Bokmerieo’s igparedigspl aced from each other. In other ‘wor ds,
the ri~vm % formed . tq increase its thickness é&@mge d|re tion from

the centre of the h&dSUE Phil$ A Rt ©F 215172 %rb§§8 r Ry
porti of 2tbe.earphnae showphdmalf igfute @yd andesilient ring portion 3 on an

out er peri pheral Rg%ewacq areﬁ§¥¥(&g{f@ét&g@&g&fntﬂgu%ghggmgﬁgggss

such as -a so- caIIed col process or chro I ¢¥ nmoul di ng.
The base #haynpdnt fdguze d0.ormed by nmoul ding a resin material having a

sufficient hardnesssz embe¥dfien® o0 aPleicdthstdsustie bpgssduderportion 2
I's conprised, of a

each ext eﬁHFHgaFoﬁ& Fg&?ﬁ&?‘ﬁy a%r%%%ﬁ?}\?‘ir t Id"%n ta}fd%:ﬁd?t h;?ﬁﬁﬁ%@%% g‘g{r_]gaZb
pr ot r 48i onowcbet dessritbgdemd thTirefiegwindecrtio rfiigpiyes t3 and 4s nImle by
?g:lnﬁ: ggt f?‘?ﬁgg%g?i ?E}E?Q | ] 1i@S palr®C kot e¥lidhding td COlMose bbe |ike. The
flgures 1 and 2 are marked with the same references and
therefore need not be described in detail.
\_/ Referring to figures 3 and 4, it will be seen that

15 a'ring member 1 having resiliency is engaged with a
connection portion where the housing 16 and the driver unit
15 are connected. _

The ring member 1 is formed such that as shown in
figures 5 and 6 the centres of the inner and outer circles

20 thereof are displaced from each other. 1In other words, the
ring member 1 is formed to increase its thickness in one
direction from the centre of the housing. This ring member
1l is formed of a base ring portion 2 on an inner peripheral
side and a resilient ring portion 3 on an outer peripheral

25 side which are moulded by the resin moulding process such as
a so-called two colour moulding process or dichromatic

/ moulding. .
The base ring portion 2 is formed by moulding a
resin material having a sufficient hardness, for example,

30 polycarbonate. The base ring portion 2 is comprised of a
ring-shaped base portion 2a and three leg portions 2b each
extending longitudinally and having a radially inwardly _
directed protrusion 2c at its tip end. The resilient ring
portion 3 is made by mounding a material high in resiliency

35 such as silicon or the like. The resilient ring portion 3



I s nmade hO||OM/€XC€pt |ts portions correspondlng to the Ieg portlons 2b of

t he base ring portion 2. Wien the ring renber 1 constructed as described
above is engaged with the connection portion between the 5 hou5|ng 16 and
the driver unit 15, the base portion 2a of the base ring portion 2 is faced
to the protecting plate 22 side. In_thizpcase, the base portion 2a is
engaged with the protecting. plate 22 an&the protrusions 2c are engaged
with a flange portion 16a of the housing 16, .The ring menber 1. 10 is
arranged is madechod lows exgepitndds RPRHHONS reREFeTPeRding tatthrades d

side. FipggtesoRsansg 6flkh@sh@g@efh ﬂﬂE&ﬁEZWICh isinserted-into the

audi t or n f_the | hand | f, £h h f
venti o Fe 't of medWh8Rs ihen REnae aﬂrcgqﬂsmm?t%?o% Oésgfh%ﬁgtheag

ring nenbaboieuisaengaged watmn¢memnannectinnﬂpmrtnom1bemweenethe
di rects 0nnobeHgn 1 BOhnAN AN dHIGR YN0 PAGIONSLd ofefén S al ggerted
onch 0}

Into the ¢avum shown |n I'gure. 7 he: aur pening LS not .
| ocat ed athenbagentiBgoporfdonaduhsc Ffard FodthaRrotech ing ptateo2ene

f_rﬁguie fm g!rlée he:ta&er easkhe tlu@w%dﬂf&ﬂ% 8 éﬂi@aé@?l\giﬂit thttah

i sel e en e 0 inserted.in
cavunlconEﬁa%ﬁcgﬁﬁg Bﬁﬁgﬁrzg { 4h§ %ﬁéﬁ ri?l%F %%e?oW%ﬁB ©
audi tory apfhange pbrtion 16a ofAtder diowping t¥h s éi‘hmwimtmemherrbm i ent
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antitragus d si user wears ear phone, the resilient
ring porttbf BnBFtFﬁguﬁlﬂgs#éﬁberE}QQ¥Q§n§I§Q§H%3F¥ﬁ3§)¥ﬁ§FsEh%s to be |
fitted t oehbphohapeheth3@s theetdedmiciis thd auditsry tdgentsg| 6£nthei ng

portion 3,58, 'fghh' §hLY <4 0" 129 ¢Hd AGYPHEHL DM £Hl M1 S@Pen Ofs t e
formed as an earphone for a right-hand side ear, then the o

15 ring member 1 is arranged to'increase~itsathickneSS'in.thef Cu

reverse direction, though not shown. :._ o '
Upon ‘use,. the earphone thus made is inserted into .

the cavum concha b as shown in figure 7.  The auricle

opening is not- located at the centre of the cavum concha b

20 and is displaced to the tragus c side. Therefore, the '
increased thickness of the resilient rlng member 1 is
selected so that ‘when the earphone is 1nserted into the
cavum concha b the diaphragm of the drlver unit 15 is
opposed to- the audltory opening.

25 ' According to this embodiment, the resilient rlng
member 1 is arranged so that its thlckness increases toward _
the antitragus d:side so that when the user wears the = . \u
earphone, the resilient ring portion 3 of the ring member 1
is resiliently deformed so as to be fltted to the shape of —

30 the cavum concha b. Thus, the res;lient ‘ring portion.3 is
resiliently deformed in accordance with the shape of the
cavum concha b, 'resulting in the closed property being. -

- increased. Consequently, the reduction of the low frequency :
response is avolded hence an excellent. acoustlc o
35 characteristic can be obtained. '



cavum concha b, resultlng in the closed property bei ng: . increased.
Consequent |y, the reduction of the.low'frequency response is av0|ded hence
an excellent. acoustic 35 characteristic can be obtained. “Anot her
Enbodi ment of an ear phone according to the present invention will be

descri bed hereinafter with reference to Lﬁgures 8 and 9. In figures 8 and
9, like parts corresponding.to those-of ffgure 1 are marked with the 5

same references and refor t be described.in

Referring to figur e@g"%? ﬁ"qq rﬂ; &tesaerbne?% e%erggf:??gﬁ{‘gr FRgthEnber
10 is engageaewtthnwb@ta@mn@u&lmbquﬂ&éqrihmérheraenhﬁuerngltb and the

dri VeF’UnkEféE*eﬂE% ) "ﬂ ﬁ%i%@i—%é’s 1Qn&”? %e |nner

resilment rin nber IS orma SUCh at the centres o

circle anB2Fh Sﬁ'tréresé’i"in@il@gart@ Fhes eaé%ﬁj Fighre .t REe h'é‘?rk?ﬁ ¥ikhr ther ds,

when tSe samer ge@briheecauiatid e-Jhreejeedese Mesl dtdesl dessribed of the inner
circle--s the ring menber 10 is allowed to increase its thickness in
one direciron“fromthe centre. The ring nenber 10 is formed of "a base ring
portion 12 -at the i Redergdnigpiter fliggings Fhhnd resiitenillibg peeni that3 of

the out erapﬁés@h%ﬁ't $idg %@m%%orl‘é' NG dhddifed G7ith "Bhe deogn@ELEERS, Tor
exanple, the dic rgn%tlc nmoul ol gggprocess é?ase régglgortlon 12 is
f or med bypﬂBGFBFnﬁ g ﬁaF@F|§P ot d6; ang (Hn Sxbyer fH? @%&npl e,
acryl poi t cohrebtitddi ene styrene copol ymer (ABS) resin. The 25 base ring
portion 12 is forrreﬂsaghgwﬁyl hn(} 'g%%lessrl%oearnfwifg the resilient ring
member 10 is formed such that the centres of the inner.
circle and the outer circle are displaced from each other.
U/ In other words, when the centre of the outer circle is
15 displaced from that of the inner circle, so that the ring
member 10 is allowed to increase its thickness in one .=
direction from the centre. The ring member 10 is formed of
a base ring portion 12 at the inner peripheral side and a
resilient ring portion 13 of the outer peripheral side
20 according to the resin moulding process, for example, the
dichromatic moulding process. :

The base ring portion 12 is formed by moulding a
material having a suitable hardness, for example,
acrylonitrile butadiene styrene copolymer (ABS) resin. The

25 Dbase ring portion 12 is formed as a cylindrical shape having
a circular edge portion 12a. The resilient ring portion 13
N is formed by moulding a material high in resiliency such as
urethane or the like. _ o
: The above mentioned ring member 10 is engaged. with
30 the connection portion between the housing 16 and the driver
unit 15 in such a manner that the circular edge portion l1l2a
of the base ring portion 12 faces to the side of the _
‘protecting plate -22. 1In this case, the edge portion 12 is
engaged to the protecting plate 22. The ring member 10 is
35_-arranged such that its swollen portion is positioned toward



a circular edge portion 12a. The resilient ring portion 13'is formed by
nmoul ding a material high in resiliency such as urethane or  the like. The
above nentioned ring nenber 10 is engaged with 30 the connection portion
bet ween the housing 16 and the driver unit 15 in such-a . manner that the
circul ar edge portion 12a of the base ring portion 12 faces to the side of
the protecting plate 22. In this case, 1Ehe edge .portion 12 is engaged to

t he protectlng plate 22._ The_ ring nenber 35, .arranged such that its
swol | en e potiitaass d on L IHkes B an@h% ﬁﬁ?f’t FQGU?aJ%?“’ﬁegW B3 and 9
shgw the 1e$ﬁnl?.@nemueito theseaven ¢onchahefcehenileftehandf stilde leafrt.- hand
~side ear e one d 0 e. concha of
o, o e RS S SARELY hDSELLAC 1850 LbAe ot conc:

t hi cker ponichen off thee mqrg:mrsm_cmeugapastbp@gbdnpﬁ sh@wnevéqueso
di r eck; Oﬁg&% n%ﬁgf tHAREH 1B S 8;%0#@9&1%9 thaergagpﬁeﬁseacw cilsng to

t he seco nment of the: presen invention is |nserted into 10
cavun1coﬁ@ﬁ&tBQQQQI%ﬂﬂﬁpq(¥QYﬁF$?r%%r%ﬁ%bﬁPnEﬁttgﬁﬁmﬁ PanP&ure 7 I'n
. this enmbgdiguget 8.t he increased thickness of the ring nenber 10 is selected

simlarly to the fiyst enbodi cO this, di t he
resilient ring 15 Y RO &= the eﬁ?iék@%g gcé%?%ﬁ etggggglgg%é?g toward
the anti embgddméndi ¢ e ipnessnt inventbonwbar snspstedr phsee thene:

resi hpeniakiufd R Jsiﬂ‘lati@ rid O e nbets ¢ OenbolebhiteBhbyndahor med -and

Ergséhng;ggggpy7lo IS_%y pe“ﬁbod%ﬁéﬁklr%ﬁetggc%gggghcgﬂgcﬁnes Th , the
the rlng member 10 is selected simllarly to the first
embodlment B '

Accordlng to this embodiment, the res111ent ring ;u)

15 member 10 is arranged to increase in thickness toward the
antitragus 4 side sé that when the user wears the earphone,
the resilient ring portion 13 of the'ringimember 10 is-
resiliently deformed and the ring member 10 is properly
fitted into the cavﬁm concha b. Thus, the closed property

20 of the earphone can be increased and similar action and.
effect to those of the above mentioned first embodiment can
be achieved.

While both the ring members 1 and 10 are formed
such that the centres of the inner circle and the outer

25 circle are displaéed from each other as described above, the
outer form of the ring members is not limited to being -
circular and instead may be an ellipse and other forms. In’ o/
short, the ring member 10 has to increaée*itsithickness in
one direction fro@ the centre of the housing 16.

30 According to the present invention, as described
above, since the resilient ring member is:arranged to
increase its thickness in one direction from the centre of
the housing and thls ring member is: ‘attached to the outer
peripheral portion of the housing, upon use, the_;es111ent

35 ring portion of the ring member is resiliently deformed and



20 of the ear phone can be increased ‘and S|n1Iar action and effect to those
of the above nentionéd first embodi menf can be achi eved. Wile both the
ring menbers 1 and 10 are forned such that the centres of the inner circle
and the outer 25 circle are di spl aced fron1each ot her as descri bed above,
theouter formof the ring nenbers is not_linited to being circular and
instead may be an ellipse and ot her fornﬁq In short, the ring nenber 10

has to increase its thi.ck e direction fro e c e the
housi ng 16’?""&3%"E properly n%ctito?% Jrfgt? otl??lec?)ylé’geﬁ?g}:%gént?ﬂﬁg 9 §escri bed
above, si rdosede propiditantcar ke nonteeased aranggbdss cof nbpuaﬁﬁequsncy

thiCkﬂééer% éﬁﬂéﬂgddﬁhéd(”“iﬁﬁtéfﬁEée Pt 19epboysh18 €8dobbasn' i N9
menber-4 s _at 1hed to the out ‘_Hperl%?era portion of the housing, upon

use, the PESPH&ERT FFOUSLF 18%HCring nenber is resiliently-
def or m6d and canﬂmashuumdlbefundéxbtﬁmd)tm&tcamunabomehaes&hmptlbhe

cvorded’ IR EresERE et By AL S o Blib1 S ich (the WEoFEHLEd dmbSaRRBALs' ©
characterpgtthe dnvention andtltnwnmlinnaappﬁx@mbodhahamamwe above

descri pti aadh%lwa%&%{se%w e 1 SHP N Sr &BE t£@um ezséréféeée@adbyent s of
the invention and it wll appar ent .t hat na.¥#PQNH #%Stlons
[

varlatlongnﬁhyﬂ§3fQﬁﬂﬂQP4¥3§ﬁ¥¥%x¥ﬁjQRPcﬂEFWW ?rE*FQIPFﬂmthe art
wi t homo deparsbb@efm@ﬂtubtﬂnwénhﬂnm(ﬁstdéfiﬁb&wﬁmoﬂhasaﬂpénded in the

_ appended Ehgiﬁﬁ



(err) CLAIM 1. An el ectroacoustic transducer conprising: (a) a -
housi ng i ncorporating therein an 5 el ectroacoustic transducér el enent,
sai d housing being. forned such that it can be inserted into a concave

portion of the human auricle; and (b) a ring nenb : ncy
sufficient so that it is attached to the outer wgmumlm g of said
10 housi ng, said ring nmenber being .f d such that utsnt ness i s
increased in one direction fromthe centYe of the housing; and (c) neans
for connecting the transducer elenentcig;g el ectrical audio signal source

external to the 15 auricle. 2. el ect:'roacoustic transducer
according to claiml,: in mhlch said ring nenber is attached to said housing

such t hat mhen sald i 0 into sa
tAhe auricle,. sal dié Q{}%H«Eiﬁ{céflé&ﬁﬁ%iéﬂn& “’d

concave portlon of ring ne owed t o increase its
t hi ckness toward t hdant i& hapsing dngarpgra ereln anppn

el eCtsoaCémathothi@&rWdeiﬁ élcersérw;néai?& howéing being§i ch said
ring nenbg i s formg'0 t.hat en sald %ﬂfciroacoustlc transdﬁcer is
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el ect roacofisthe humasdaariclegnend i s opposed to the ear passage. 30 4.

An el ectroacoustic tggnsgug%r Sggq!&ﬂ![ﬁggql%ﬁ% Illlgn éufffcf@hﬁhséa' d

ring member is for ring por a res |ent rrng portion
nade of athatedftglis attached to the outer per1phera1 portlon of said -

10 housing, said rlng member belng formed such that its
‘thickness is increased in one direction from the centre of
the housing; and |

(c) means for connectlng the transducer element
to an electrical audio signal source external to the

15 auricle.

2. An electroacoustic transducer according to claim
1, in.which said ring member is attached to said housing
such that when said electroacoustic transducer is inserted .
20 into said concave portion of the auricle, said ring member .
is allowed to increase its thickness toward the antitragus
. side of the ear.

_ 3. An electroacoustic tranSducer.according;to claim 1

25 or 2, in which said ring member is formed such that when -
said electroacoustic transducer is inserted into said o \o/
concave portion of the auricle, a diaphragm of said
electroacoustic transducer element is opposed to the ear
passage. ' ' '

30 ' .
4, An electroacoustic transducer'adcording to claim
1, 2 or 3, in which said ring member is formed of a base
ring portlon and a re5111ent ring portlon made of a materlal
more resilient than that forming said base ring portion.
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mor e re5|I|ent than t hat forn1ng said base ring portiaon. 35 5. An
el ectroacoustic transducer according to claim4, in wich-sad-base ring
portion is provided with a plurality of l-eg portljaﬂﬂeach havi ng a

protrusion engageablé with a flange portion of sai ! ﬂ”l"
resilient ring portion is hollow except its porti to sald

Ieg_portions 6. An el ectroacoustjc transducer accordlng t*a. cl aim 4
or 5, i'n which said base ring portion |s|prOV|ded mnth an 10 edge portion
whi ch i s engaged wi th a sound enanaf |nngurface sid

el ectroadousti c tr A RERFEEPRGRASELIAC 5B§QF€8rmn?ﬁFﬁr9&P§ ﬁﬁhﬁ%ﬁ}m
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resiliLght ring porti S mad ur et

el ectr oa&}d’é’ﬁg‘&p?X a‘?é?&ﬁ%rp%gb?ﬁ? nﬁa?ﬂaﬁ?gf‘ﬂ?4 ggbgrum n i n whi ch said

ri ng nenfegigagedisienditt safllafge pomtioni of gaudubnuanagsamd sa&siid i ent

r1ng goor %Pfﬁg Ny B4 BLk8e Esl ortions\N

eIechoaé%§%|(:¢@ans (ﬁgkggﬁét%%gﬂbgi nd arrange tg oper at e —
substanUGﬂﬁgﬁSﬂpniﬂwgﬁh@f%@bddbequ9§HlQBS- with reference to and as

- illustrated in figures 3 to 7 or figures 8 to 11 of the acconpanying

dramﬁngss. An electroacoustic transducer according to claim 4

or 5, in which said base ring portion is provided with an

10 edge portion which is engaged with a sound emanating surface

side of said electroacoustic transducer element incorporated

within said housing.

7. An electroacoustic transducer according to claim
15 6, in which said resilient ring portion is made of urethane

resin.

8. An electroacoustic transducer according to claim
4, 5, 6 or 7, in which said ring member is formed of: said

20 base ring portion and said resilient ring portion by means
of a resin moulding process.

9. An electroacoustic transducer constructed and
arranged to operate substantially as hereinbefore described
25 with reference to and as illustrated in figures 3 to 7 or -
—/ figures 8 to 11 of the accompanying drawings.




