SUPPORTI NG MEMBER FOR FI TTI NG | N EXTERNAL EAR AND
EARPHONE. PROVI DED W TH SUCH SUPPORTI NG MEMBER
TECHNI CAL FI ELD The present invention relates to a
supporting nmenber for fitting in an external ear
which is used to support an inner earphone in an
external ear, and an inner earphone provided with

o1 osed IpaR NG NEMBER R ARG Il EXTERNL AR

hag NIB @A RPEHONES PRO VIPETEWITHSUEH SUKPORTIRGS MEMBER
Pat ent Application Publication No. 2000-341784), is

explained. FIG 11 is an appearance perspective view
of the conventional inner _earphone of this type.

Referring to FIG 11, RECHNIGALoKIELDhner earphone |
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pr oj ect fromthe front rface side of the housing
ianer earphose prastidédwath sxcher suglpoeting arenéder. a pl ug cover
5 which is formed of a rubber material attached to
the ear plug 3 so as to be folded from an opening

portion 4 on the dist ' f ear plug 3,

and a connection cor#&&hﬁ%mﬁp ed out fromthe

housi Rigs®? 4 @lésed Byesimer Véa?pli’orﬁobﬂ thB OleHt8® POTWhRR has been
6. Usually, the plug cover is formed-so as to have a
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is folded fromthe distal

_ a sl eeve 5b [
200441735 2, SirGEa nRR: T8 o1 ABS AR PESPHRAIVE View of the
Bh o tioral ' I3 yell out. Therefore,
caccordi ggﬂ?%r?%ﬁglqﬁgnerhgg?’ghone 1, when the inner
ear phReferring te FiGu il eal convertioaal amenskaphobne tlHackidess dousing 2

5b.of th I cover 5 defornms e]astically so as to
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sidoeef tlod hoesikgtd dnideisoitiseitdé,inamd extepalneg@hcanal, a plug cover 5

which ?sdgo%rin%idlgft ay rlggbetr tIgaterlial attached to the ear plug 3 so as to be folded
from an opening portion 4 on the distal end side of the ear plug 3, and a
connection cord 7 which is pulled out from the housing 2 to the outside via a cord
holding portion 6.

Usually, the plug cover 5 is formed so as to have a cylindrical attachment
portioﬁ Sa fitted on the ear plug 3 and a sleeve 5b which is folded from the distal
end side of the attachment poftion Sa toward the proximal end side so as to swell
out.

Therefore, according to this inner earphone 1, when the inner earphone 1
is mounted in an external ear, the sleeve 5b of the plug cover 5 deforms
elastically so as to follow the inner surface of the external ear canal to tightly

close the contact portion. Therefore, a sound from the outside is cut off and an

internal sound does not leak to the outside, and also high reproducibility of the
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| ow range can he obtai ned. However, 't he shape and size
of external ear canal of the user who wears the
housing 2 of' the inner earphone | have a difference
‘between individuals. Therefore, in sone cases, the
i nner earphone | easily conmes off the external car 5
side nerely by a touch on the connection cord 7. In
order to overcome this problem the sleeve 5b of the
plug cover 5 has _only to be fornmed so as to he
k“§dﬁ%&h§ﬁ“bﬁﬂ@§ﬂ"@%an t he average size of external car
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an attaching base portion attached to a housi
longhterm wesyea ke thauinner efrpliveci np@ncbacpbamesipkin to the uscr.

i ncor porated; and an external ear |ocking portion

fornmed into a | oop shape which is provided so as to

project froma W@M%?W?f@ﬂwmﬁﬁéwor“ on and

is arranged in an anfitragus so as to
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‘between a concha and an antihelix when the housing is
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ear phone i s incorporated; and'the external car | ocki ng

masuber G filing Hni exterprbeadedhich asised tprwpeott dtr omea c'irphone in

par t o{ t he attacpC Sgpbase portion,and is ar

anP&¥éma car, Whercin & porting member includes an au’xchgng base portion

altached to a housing in which a speaker unit of the inner earphone is

incorporated; and an external ear locking portion formed into a loop shape

which is provided so as to project from a part of the attaching base portion

and is arranged in the vicinity of an antitragus so as to come elastically into
contact with a groove portion between a concha and an antihelix when the
housing is mounted in an external ear canal of the external ear.

According to this configuration, the supporting member includes the
attaching base portion attached to the housing in which the speaker unit of the
inner carphone is incorporated; and the external car locking portion which is
provided so as to project from a part of the attaching basc portion and is arranged

in the vicinity of the antitragus so as (o come elastically into contact with the



30 in the vicinity of the antitragus so as to cone
elastically into contact with the 2 0 groove portion

bet ween the concha and the anti helix when the housi ng

is mounted in the external ear canal of the external

ear. Thereby, the inner earphone can surely be

supported in the external ear via the external ear
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m crophone. Al'so, the present invention enbraces an ,
i nner Asgppstiag etpribis demfigurdtianhein atbov ettdelsingi best portion, the
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lﬂbcggpolﬁqq?g gffsng dieat She i‘BHP%’? o6 rthet Wepier oo thye inner earphone is
j ; ' r 0 f f .
e g e B BN ehIgh (7 S Soufte, G fmed into

abeddsedtype avimgnaesitiophogerd etc. Preferably, the
housi ng has an ear  pl ug inserted in an external ear
canal Alsoy e preseatinvsniign jembsaess aie dnner taarphoneprovisledrwith the

n.el i c_mat.erial at . copes .into contact )
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the housing has the ear plug inserted in the externa
egtarndaear] inadyeitently exaon il adensilepfoves dedppliéchtd lecqinegtion cord
over formed of an elastic material that conmes into '
ontact with the external ear canal while bei ng
acCconppd g6k DYhE ] f | . - |
fromthe rou Si dehiaggﬂé%tlﬁgf@{ %Bﬁ{gnml-g%?ée(? E%Ians%%t%gmj ear canal,
adddbe rat plumlis prvided withsa gpéug aockrafosmedi fhan elastic material that
reproduci bility of the |ow range can be obtained. )
CRIBIER dREr condagt vith ther exdenal gax canal pylylgybeingasoempynied ey elastic
defoighafigyer can nmeke the holding force of the
supporting nenber for fitting in external ear with
respekécordinghe &d eonfibur@dbnstHeehousing has the ear plug inserted in

the external ear canal, and the ear plug is provided with the plug cover formed of

an elastic material that comes into contact with the external ear canal while being
accompanied by elastic deformation. Thereby, a sound from the outside is cut off
and an internal sound does not leak to the outside, and also high reproducibility of
the low range can be obtained. Moreover, such an effect that is brought about by
the plug cover can make the holding force of the supporting member for fitting in

external ear with respect to the external ear surer.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an exploded perspective view illustrating a basic construction of

an inner earphone in accordance with the present invention;



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is an

expl oded. perspective view illustrating a basic

construction of an inner earphone in accordance with

the present invention; 3 FIG 2 is a side view of the

I nner earphone shown in FIG 1, viewed from the

decorative nenber side; FIG 3 is an appearance

per spElF.i ¥ és wiside oiewt bf theninger eaphbonshewavn FIG. 1Fhvidwed from
FIG 4(a) i5 a_schematic view show ng the

1; .
the daeqratichmsmher widss the i nner  ear phone and an

exter ar, and FIG 4(b) i.s a schematic view .
showi Iﬂ@ af 43 3P APPEYFAfES 8%‘5%’?1‘&1‘1%'8?" 8 ger jearphging shown in
FIG. an external ear; FIGS. 5(a) to 5(c) are explanatory
views showi ng exanples in which the |oop size of an

ext erkigl. 4a) id acdchagatioviéwsholvid tiex tdatiédsh§Pbetween the inner
supporting nmenber is different; FIG 6 is an _
casphpae andran oxternad ieeni ang BIG+ 4fba i5 @ sebientatichdewxshowing a state

.eal . .S rtin nbers shown in FIGS. 5(a) to 5(c)
‘%?’&‘%ﬂ%g‘o%af ﬁﬁ?ﬁ&%?p@gp AL XGRS, FIG 7 is an

expl r ' haai I s ey [ . .

Ch TSR LI ON0 SPAMEIHEY FNHAURLRS in which
looyt siraalf anaexterfibGearBlockingnpatipa arfaiic extparad Rac biptriing Wember

.(n)‘ii n i nner earphone provided wth the supporting
15 ﬁ%@qmifor fitting in external ear shown in FIG 7;

FI G a) kS, ' ' . i.nner rphone of. a
e 3671 1208 SR b AR L LIS 0f ot e
supponfing/ n@thbdiersbotvn fl BIG$05(H t@nS@? Rlr@nepREYd WilWrespect to a
showi ng a state in which the headset type inner

heusiggione shown in FIG 9 is being used; and FIG 11 is

an appgakrance perspective view.of a, caopventional .
cl osggét ygd 2 %qur&g%pﬂ%‘ﬁé&low%ﬂ ll%és?ﬂ%f%W@QHA?f‘ample of
a SR MerRber f08 HIRS AN bxieMRhE,0N Wi I | now be
descri bed with
FIG. 8 is an appearance perspective view of an inner earphone provided
with the supporting member for fitting in external ear shown in FIG. 7;
FIG. 9(a) is a side view of an inner earphone of a headset type having a
microphone, and FIG. 9(b) is a front view thereof;
FIG. 10 is an explanatory view showing a state in which the headset type
inner earphone shown in FIG. 9 is being used; and
FIG. 11 is an appearance perspective view of a conventional closed type

inner earphone.

DETAILED DESCRIPTION
An embodiment of the present invention will now be described with
reference to FIGS. 1 to 10. The present invention is not limited to this
embodiment.
As shown in an exploded perspective view of FIG. 1, an inner earphone

11 in accordance with the present invention includes, as a basic configuration, a



reference to FIGS. 1 to 10. The present invention is

not limted to this enbodinent. As shown in an

expl oded perspective view of FIG 1, an inner earphone

11 in accordance with the present invention includes,

as a basic configuration, a 4 housing 22 in which a

speaker unit 12 is incorporated and a supporting
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vmiitd] 215 miebipor&tgd $n GBesel ddveRe23 an¢n7ear phone 11, the
first_cover 23 has a cylindrical ear plug 24 that is
i nserkeqdtheruseras thet imngn raphene athg houaingo?? ihasshowmdin FIG. 4,
Y} 27 has _an_internal space 2 hat.is open to the .
R o€ S TP Ea ot Sieh s8R sfied PR st SRR o chndf side of
afilézterhd] ¢egIeRld BN e MENBBEWRR aSPRAKS2 MM hn hAird0d 65
provided with a locking hole 29 for fixing a
decorlat theeinmemnbanphdge di, the fugtacovend3shast acylinddeal (d¢aheplug 24
upper. surface.side in FIG 1 In this exanple, the
@Bgﬁk&se'iﬁ?f; tin 18hen gxtemal car; castak 5 Alsomdhe ofecahd aioyet 27 has an
. . r' -
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TF?? decorative menper 42 has a lid plate 43 forned
hole 29 forgfixiagsndegcoratiye membsade on the sgas ead garfgee sids (the upper

j . . ere is provided a fastener 44 that is
S‘#ﬂg%gg%ﬁéﬁl f??tyg in the | ocking hole 29 of the second
covernaifis example, the speaker unit 12 has a packing 15 formed of an elastic

material attached to the outer peripheral surface of the speaker unit 12, and is
housed in the internal space 28 of the second cover 27 via this packing 15. The
decorative member 42 has a lid plate 43 formed into a disc shape. On the back
surface side of the lid plate 43, there is 'provided a fastener 44 that is forcedly
fitted in the locking hole 29 of the second cover 27.

The supporting member 32 for fitting in external ear is formed of an
elastic material, such as elastomer or silicone rubber, which is elastically
deformable, and integrally includes an attaching base portion 33 detachably
attached to the second cover 27 and an external ear locking portion 38 provided
so as to project from a part of the attaching base portion 33 to the side.

The attaching base portion 33 is of a cylindrical shape, and has a housing



The supporting nenber 32 for fitting in external ear

is formed of an elastic material, such as el astoner

or silicone rubber, which is elastically defornable,

and integrally includes an attachi ng base portion 33

detachably attached to the second cover 27 and an

external ear |ocking portion 38 provided so as to
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to the side. The attaching base portion 33 is of a
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twtee 236 is formed to guide the fastener 44 of the lid

plate 43 into the locking hole 29 in the second cover

27. THeaattaghingnbassapartiopnrl imidklied torthe didusihgt 22 thiyefitting the
Lna 22,by fitting the second cover 27 |n the
WO &0 a2n she drotiing Shacl o Hy M-S china bejs Bationg3. As a
t I Xk : t Ja] r-i 3 .
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splace) 3l is siade Istightihamdllee thah shel@utiidordistcted of MBe second cover

2zeco d cover 27, and thereby the second cover 27 may
r@@’c‘ﬂ\(’y thersesand overe2hgnay by fopeedly fitted in the housing space
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the fastener 44 of the lid plate 43. The externa

fhgenerrtf pbthei lichpbse i43. preferably forned into a | oop
are

shape, such that the.end portigns of_arns, which

oo | ol Bteeia) Hr 1idaghpoRic R pretedihbe ermad, s Aolpop shape
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SOt RR s pORs A G WA 48 pAICOuEHohBEE Yubstantilly
tagentdinedram aqgokedtiwerplbgesaon apcydindripalr duten pedigeral surface 37

yrved wi.th a predeterm ned curvature. This Inner ]
0@5% ﬁ%@ﬂi& base petion$ bprgconpeeted e ¢agledr byhe top end portion

3§9%ﬁk\e€rd.WHHiatpr%ﬁeﬂeﬁnﬂ%ﬁS&ﬂvétﬂr he housi ng 22
the Ti cover

consi sting of rst cover 23 and the second

27, @hids tihgers egphoht Nd e Eb&imBIEd fr dédckibe@bdl®w, The speaker
external ear is installed on the second cover side of
upK d 2his hgused ip thesherssag dRtdopsisting of ke Emstrcovér 38 andethe second

cbidd 27, and the supporting member 32 for fitting in external ear is installed on
the second cover side of the housing 22. Subsequently, the fastener 44 of the lid
plate 43, which is the decorative member 42, is forcedly fitted in the lockiﬁg hole
29 in the second cover 27.

FIG. 2 is a side view of the assembled inner earphone 11, viewed from the
decorative member 42 side, and FIG. 3 is an appearance perspective view of the
assembled inner earphone. As shown in FIG. 2, the attaching base portion 33 of
the supporting member 32 for fitting in external ear is provided with a cord
holding portion 17, and a connection cord 18 is pulled out of this cord holding

portion 17.



plate 43, which is the decorative nenber 42, is
forcedly fitted in the |ocking hole 29 in the second
cover 27. FIG 2 is a side view of the assenbl ed inner
ear phone 11, viewed fromthe decorative nenber 42
side, and FIG 3 is an appearance perspective view of
the assenbled inner earphone. As shown in FIG 2, the

at t achileg &estRvarid FIG. 33a plug Ebers3PRMihy ragsle@uebﬁ forfned by a

for fitting in external ear is provided with a cord

saft qubhgr mdasticdrody7is attethed ¢orthe car pluge 4 pradded oputhk ditst cover
ol di n port.i as shown
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geoos pertamcl@a@tlaa bebbeertl Heodd@izha 16 5a4id ihelanxlhbnﬁ oed on
the inside of the helix 6la, and 67 denotes a _  groove
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ding portion 17 is arranged along the intertragi

rnlaﬁohslﬁp, ftwebe thet@rdaholdarg @ortidrhd 7pasd tthe rexdternal ear locking
portion 17 _an
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r
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thorgroove p8aidnh67 clotatedtasdesn ithé conthe 63r aml/eh@ahtlhélfk 66 and
67 | ocated between the concha 65 and the antihelix 66
camgs clastigall Bémagtqoem wlthnth@ igper surfacg; afithe watihelive 6.
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afd dmlaﬁmmaa@bﬁ tfm:qmutsh% t@ WFithe laﬂeroéarpmﬁlel 'Meds shown in FIGS.

ear phone 11, as shown in FIGS. 5(a) to 5(c),
5@)p§@oﬁ(a)n§um m@nbers 3232t B3¢ thr tftttm@ if rexgerhalr egl in which

tl?earlobg s%‘@el OF the external ear locking portion 38 is, for example, large,

medium, and small are prepared so that the supporting member 32 for fitting in
external ear can be replaced with respect to the housing 22 according to the size
on request as shown in FIG. 6.

In the case where the supporting members 32a to 32¢ are replaceable with
respect to the housing 22, as shown in FIG. 7, a slit 17a is provided in the cord
holding portion 17 along the lengthwise direction thereof, by which the
connection cord 18 pulled out of the speaker unit 12 can be laid in the cord

holding portion 17 as shown in FIG. 8 when the supporting member 32 for fitting

in external ear is replaced.



the | oop size of the external ear |ocking portion 38
is, for exanple, large, nedium and small are
prepared so that the supporting nmenber 32 for fitting
in external ear can be replaced with respect to the
housi ng 22 according to the size on request as shown
in FIG 6. In the case where the supporting nenbers

32a tEIC$29 8raén eeplagsenbvicvw dhbwmge%pﬁﬁkhﬁ@tfbheof the 31g)portmg
housi n as shown in FIG 7, a slit 17a is provid
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fising dhexigrikd sar pobiought SBstlidftﬂlyemfo c@ﬂitdctawnm thé @Bb®REportion 67
40 i s supported at the tip end of the arm 39.

logatgdebetiveen dhe gpachay6l end ﬁh@ aptibelix 661 th@rmn@zse@rlpbof il h can be
ulse et sk hifordr @b Bns it (fEaEth e Phich B mpRigp e 40 is

p@gih@ﬁaﬁhe&adnio%ﬂ%gmu@r%@tl cally into contact with
the groove portion 67 |ocated between the concha 65

and tkhe ianer baphenéd] itecomiaace aatfpﬂmqaeﬂeht davenitien is used by
d mcro equi pped ear ne, (headset)
inspriing T <BF GHGorInOf 401 oMt 14 OB BaiheasHAskEh ugis 12 i
,&Bgﬁ)ryéermaﬁ the! B€teliil ¥ar %amhegﬁlel bxdehdl Gl an G M Bime, as
resent invention IS use Inserting the ear

sh}dng 1ﬁ4FIﬁ uhethboomidnfoldzng rpcmﬁmmhl’/t y: ﬁﬂéeakm{ectiﬁhtcdra 18 is
Lg{corporat ed into the external ear canal of the
ra
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oS SR I A B R 5,
64 Ofl“hbf& exiccex@inat dar fdckifg pbaion B@Q)ff’tﬁél%hﬁﬁor?iﬁg'rﬁember 32
hel d betvveen the tragus 62 and the antitragus 63.
for fitting in external ear is arranged in the vicinity of the antitragus 63, and the
top end portion 38a of the external ear locking portion 38 is brought elastically
into contact with the groove portion 67 located between the concha 65 and the
antihelix 66, so that the housing 22 can be fixed surely to the external ear 61.
Therefore, depending on the amount of force, the inner earphone 11 can be
prevented from coming off even if an accidental tensile force is applied to the
connection cord 18.
Also, since the external ear locking portion 38 is elastically deformable,
even if the shape of the external ear 61 has a difference between individuals, the
external ear locking portion 38 absorbs this difference so that the top end portion

38a can always be brought into contact with the groove portion 67. Moreover,
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Thereby, the external ear |ocking portion 38 of the
supporting nenber 32 for fitting in external ear is

arranged in the vicinity of the antitragus 63, and the

top end portion 38a of the external ear |ocking

portion 38 is brought elastically into contact with

the groove portion 67 |ocated between the concha 65

and the antihelix 66, so that the housing 22 can be

fixed surely to the external ear 61. Therefore,

dependi ng on the anount of force, the inner earphone

11 can be prevented fromcomng off even if an

accidental tensile force is applied to the connection

cord 18. Also, since the external ear |ocking portion

38 is elastically deformable, even if the shape of
the external ear 61 has a difference between

r fyal r

DS hE PpPortie MM I oR FIALRE PR Gk 39 chable from the
Idasean2zl apysowe iar BL@HS, ifmt exanpleadircwl suppbiimggneaters 32a (o
portion 67. NMoreover, 8 since the supporting nenber

32¢f by filting rig exicmal e¢1ﬁaha‘@ag digfepa a@’lﬁ’ﬁbb'écﬁ‘ rdnihengxternal car

sin shown r exa
Qa ihorGomeab are Phoated S atichd sipOPTRE mef i fting in
rH%VH}gthxfxgeﬁﬁnépthﬁQﬁ $t,888ahj n&,hﬁ]eem&fcn@f efRfnal ear of the
|ng port s 38 ‘are preparea b

&mppcmﬁbﬂgchﬁﬁﬂenqﬁapmwmbfltt|ng in 5 external ear

haV|ng t he optimum size matchin shape of externa

ear of Funbermyer ag ahowa igdl &:t’eghayﬂ Qoﬁ?Y%itggr gonsisting of a rubber

cg%sgﬁgém %o fl&’?‘chsclagtggtﬂcn cg : & 2%0%?d Iﬂlsc“gc?gc‘é ﬁig dé%rcof is brought

til® eRfse Ricmmdl“wularlﬁetlhﬁu‘sbafi‘p'}ﬁ:rﬁ&;drheﬁe@ﬁ ties ektemisgfear canal, by
into close contact with the inner peripheral surface

orhichen ssust ﬁ@m dae outwidg is pyl ol andi @h ijewadinaurd gees not leak to

the o i de t of d

B8 g Bt St ngfRSPly irdhe Pl PHACoAF BE efBlpea. Also
tth@ pley CBQQQSZC%GG%W&W@'tﬁ@@upﬁd’@lﬂg m&xh@cpbggkﬁqﬁﬂﬁg in external
52, 'toget her w th t he supporting nmenber 32 for fitting

i qar.excréribales to abg hob:hng mlﬁuhnegntco camémhglldu lrmgthgchtémadl car 61.

J I te
ner GRLPGNE b Lo oSSt IR et Ol TS, e i on

&dﬂﬂ}lc 1310%%?%l e ke , «{%beth@ rcﬁ% @RdigubRion of the present
specitfic configuratio invention is

nxm/c:hmcm tiechot dirhired wnamobmmﬁ@r d%armlamplct héchlomssingy 22 may be

22 may be
formed 50 as not to have the ear plug 24.
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formed so as not to have the ear plug 24. 9 0 CLAI Ms:
1. A supporting nenber for fitting in external ear
which is used to support an inner earphone in an
external ear, wherein the supporting nmenber conprises
an attaching base portion attached. to a housing in
whi ch a speaker unit of the inner earphone is
i ncor porated; and an external ear |ocking portion
CLAfEd into a loop shape which is provided so-as. to
project froma part of the attaching base portion and
1. is AQrsupporihg mchiteerviogifittiby iaf cAasmanicht rvalieh isusd tot éipport
conme elastically into contact with a groove portion
an ipa¢ieaphane dnctvacaletnal sgarandidren thewhigporting howsbergedmprises

hpunted, in an external .ear canal. of the  external ear.
an fchingrhest RRBiT Fliaiednion RORSIRE in WiionA cpeakfapil of the
. ear according to claim1, wherein in thel t.t achi ng
mﬂeﬁa@%’PE@W ilén,mammoe@tsgm@é akr shigsealngar lppidngoperiQs formed
intoaa Veegr eshapé wikehi mnaroesicghene as stosyppmct effoui aa gpart of the
attadHing Ndxeeporticn dnd\nisi adenigeRRIinhtiee viviokty defl ani thtitrhgus so as
g

to cgﬁ%o%ﬁ%sitvighllg‘?ﬁﬁ%eféoﬁ@'ét f&%ﬁi D% rbBve §drEbAabetvRRh a concha and
cribed in,claiml or. 2. 4. The inner [ n
an GG feherptlg Jioioine ineatnehdonatls g Hls oan gl of the
exteflalgearnserted in an external ear canal, and the ear
plug is provided with a plug 20 cover forned of an

elastic material that cones into contact with the

ext-grnal ear.. canal i ei ng acconpani.ed by.el asti.c.
2. def },cngwpooh{m;idnﬁmbemor %tgng, m cxXtérnal ear accmydmg, 3" Liim i,

wherein in the attaching base portion, a microphone arranged near the mouth of a

wearer of the inner carphone is supported via an arm member.

3. An inner carphone provided with the supporting member for fitting in

cxternal ear described in claim 1 or 2.

4, The inncr carphone according to claim 3, wherein the housing has an car
plug inserted in an external ear canal, and the car plug is provided with a plug
cover formed of an elastic material that comes into contact with the cxternal ear

canal while being accompanied by elastic deformation.
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