26¢8057 EARPHONES This invention relates to earphones. Earphoneg used for

liistening to nmusic or the like include air-tight magnetic type s
armdjso-cal l ed dynam c type earphones. In magnetic type earphone%fﬁg?? . 7(‘

vibratable iron menber is disposed.in 5 front of a coil and yoke which
forma magnet circuit for vibrating the iron menber, and a vinyl tube is
attached to a projection having a vent hole and disposed in front of the £

iron menber. In use, the vinyl tube is inserted into the external auditory
canal,. However, this is not very confoktable and noreover, because the

vi nyl tube supports the earphone to prevent it from 10 di sengagenent from
the concha, the iron nenber is |located renote fromthe eardrum so that
satisfactory high fidelity reprod&ARRHAONESHOt be obtained. In dynamc type
ear phones, a diaphragmis vibrated by a voice coil disposed in the nagnetic
field of a magneti | 1t .including a yoke, a.l5 magnet and a pl ate.

This type of ea?%sgﬂgér%fog\ore %tr?%rtisjs?g nf) *0j ection having a vent hole, and

an attachnent fBarabanes uped \far diskeniag dndmasicachdtie tliket relydeopizetighn i s
nser t ed | agndthe tyl BirpRbnedarkfie &I dpbrldiPLueRBRAL . According to the
present i nveg?i cl)n jt'F;r]:'tererlpi sn praovi deﬁaian [ arréiﬁgng'5 C%}X‘Fgﬁl sing: 20 a housing .
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gw_agnﬁsi c CLrbﬁpl'bf aamp_amglata_eldmgqh ﬁﬂ-hdahﬁh@riétgtai?ﬂﬁt hatVlvﬂﬂa%Hthé i85H0; af
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obtained.

In dynamic type earphones, a diaphragm is vibrated by a voice coil
disposed in the magnetic field of a magnetic circuit including a yoke, a
15 magnet and a plate. This type of earphone also ;::omprises a projection
having a vent hole, and an attachment formed of polyurethane and attached
to the projection is inserted into the interior of the external auditory canal.
According to the present invention there is provided an earphone
comprising:
20 a housing formed so as to be capable of being re-éeived in a recess of the
concha; |
a magnetic circuit accommodated in said housing and having an air gap;
a diaphragm having a voice coil disposed in said air gap, the diameter of said
diaphragm being substantially equal to that of said housing; and
25 a protector provided in front of said diaphragm for protecting said
diaphragm and having a plurality of openings for transmitting sounds
originated by said diaphragm to the eardrum;
the rear of said Housing being provided with a plurality of openings for
communicating between the inside of said housing and the atmosphere, and
30 being provided with a peripheral surface capable of engaging lugs of thé
concha when said housing is received in the concha. '
The invention will now be described by way of example with
reference to the accompanying drawings, in whichs



The invention wiil .now be described by way of exanple with reference to thef {4
acconpanyi ng draw ngs; in which: 2 Figure 1 is a longitudinal section oft
an{enbodi memt of ear phone according to the invention; Figure 2 is a front

view of ‘portions of the earphone of Figure 1 when it is in a recess of the
coricha; 5 Figure 3 is a partially cutaway side view of the
earphone of Figure 2; and Figure 4 |Is apartially cutaway side view of a
nodi fi ed enbodi nent. As shown in Figure 1, an earphone 20 conpri ses an

el gctyroacoustic transducer 23 formed by a vibrating system 21 and a

magnetic circuit Figurel® is aalfigRudinalsiségtich of nanventodirhentt breasptose 23 i s

mounted. The vibratjng system 21 is forned by a di aphragm 25 having a
sufficientl ;FCF%?J&Q é*&@c%?’?/%'%{'r’ea to reproduce sound satisfactory, a voice
coil 26 wound ar dligurethis aditant view of ipertjonsf ofatheagarphene ¢fof iguos 1 avhenhe

di aphragm 25, . HaO%%dnkR&t 27 for supporting the diaphragm 25 in
pl ace. The 3%;’1%&'%?&8%% 't:a S‘Trap r‘agm 25 15 I s substantially eqi.u to that

- of the Shousi ng 24iguRe ipegyRartiallyceytawpy side yigws of; thepagphong ofifieytsrénagnet
28 fornmed ofgngare earth cobalt system nmagnets such as samari um cobal t

magnet s, which haye an excellent neti. erformance.. and,a .yo 29 whi ch
with a pole piec lﬂfegbﬁ&?ﬂrk’§ﬂ§§%e?'ﬁ%?'ﬁ%9¥Pm?ﬂ%{'ﬁieﬁjgaﬁ‘i?e B in an
air gap where thes2éhown iroFigure di, |an2€arpborien 28 tasanprises tancelectroaenystie ar e
nount ed t he [ f i i &hia she nedic
circuit 22 éﬁ%ﬁgﬁﬁgriﬁ;@?@é?ﬁ@ kfggﬁﬁ%%@%bﬁg??%d 0 mta hg%cl)ﬁtagr?%eri phery
of the 10r ontanti g dousing 24ninmhighathe teangducey 27 d$ ceeynigd-ouf i@ rderating shown

in Figures Zyagth 31 id A@niddaios didphisgrh 25H=Rthg?® suffidiedte ldrgt efffeetivehe
external auditory canal 31 and it, engages wth.t car il% iril.RéJ%uJ: gs 33a
| ocated at .;ﬁ’%%lé‘%/é‘?prw ﬁ?HE?F?%?TE“&??V’t%«g‘"SﬁtC&I %EY’P%?V gt recegss 33 in:
the central pesiphérynofoén tiweulshportidni dfethecdispteragid 25, and an edge portion 27 -
| - for supporting the diaphragm 25 in place. The diameter of the diaphragm 25
15 is substantially equal to that of the hbuéing 24. The magnetic circuit 22 is
: formed by an annular magnet 28 formed of rare earth cobalt system
- magnets such as ‘samarium cobalt magnets, which have an exgellent
magnetic performance, and a yoke 29 which. with a pole piece 41
concentrates magnetic flux from the magnet 28 in ‘an air gap where the
20  voice coil 26 is located. | . _ ' |
In the housing 24 are mounted the respectivé parlﬁs of the vibrating
system- 21, the magnetic circuit 22 and other parts.: The housing 2_4"is
fdrm’ed on the outer periphe_ry of the front face with an annular flange 30
projecting outwards. As shown in Figures 2 and 3, the flange 30 is located
25 at the inlet of the external auditory canal 31 and it engages with the
y cartilaginous lugs 33a locatéd at pre‘d_etermined positions of the outer
' beriphery of a recess 33 in the central portion of the shell-like concha 32
surrounding the external auditory canal 31, so as to prevent the earphone 20
from careless disengagement from the concha 32 ;fter- the housing 24 is -
| 30 received in the recess 33. The flange 30 is formed to have an outer
diameter dimension 11 of about 1.8 cm for example.

The flange 30 is formed on the outer periphery with a cylindrical
portion 34 inside Which is a ring 36 supporting the outer periphery 35a of a -
protector 35 disposed in front of the diaphragm 25. The flange 30 is formed

35 - with .a plurality of vent holes 30a and the brotec_tor 35 is formed with a
plurality of vent holes 37. The fr:ont face of the protector 35 may be



rounding the external auditory canal 31, so as to prevent the earphone °

rom carel ess di sengagenent fromthe concha 32 after the housi ng 24 is.

received in the recess 33.
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on the outer perlphery with a cylindrical
36 supporting the outer
of the diaphragm 25. The flange 30 is fornmed 35

di mension 1, of about-1.8 cmfar exanple.. The flange 30 is ‘f'or med

The flange 30 is forned to have an: outer\_J

portion 34 inside which is a ring.
periphery 3%a of a protector 35 disposed in front >~
with a plurality of vent

hol es 30a and the protector 35 is forned with a plurality of vent holes Q%
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. The use and the operatmnal effect will now be descrlbed. As shown

in Figure 3, the earphone 20 is received in the rece_ss._ 33 of the concha 32

such that the protector 35 is directed inwards towards the external auditory
canal 31 of the concha 3'2.-' Particular‘ly if thé-eai'phone' 20 uses a samarium
cobalt magnet 28 and is consequently compact and hght, it. can easily be
received in the recess 33 of the concha 32. R _

Also, because the. earphone 20 is- recelved in the mlet ‘of the external
aliditory canal 31, the diaphragm 25 can be located close to the eardrum,
while the effective area of the diaphragm 25 can be large enough for high
fidehty sounds to be obtamed. _

Moreover, because only a portlon of the earphone 20, such as the

received in'the recess. 33 of the concha

outer periphery of the protector 35, engages the concha 32, the earphone 20

is comfortable in use.

Figure 4 shows a .ﬁ'nodified embodi-ment_ with "an example of an

attachment for more securely attaching the earphone. 20 to the concha 32.

In this 'exarr_lplé,_l;he housing 24 of the 'éai'phdne 20 of Figure 1 is
provided with a cord 50 carrying a pair of grip members 51 each formed of a
magnetic material. At least one of .the members 51 is formed of a
permanent maghetV 'm.at_er'ial, for example ..r'are earth cobalt system
permanent magnél: mate}ial such as. samarium éobalf, having a very high
magnetic attraction.

"



Al.so, because the earphone 20 is received in the inlet of the external
auditory canal 31, the diaphragm 25 can be |ocated close to the eardrum
whi\lLe the effective area of the di aphragm 25 can be | arge enough for high
fidelity sounds to be obtained. 25. Mor eover, because only a portion
of the ear phone 20, such as the'outer pé&riphery of the protector 35,
enga'ges the concha 32, the earphone 20 is confortable in use. Figure 4
shows a nodified enbodi ment with an exanpl e of an attachnment for nore
sedyrel y attachi fgetatbermesmharcsl omyt ke fopmnechat magpetic gpaterial such pp t hi s

exanpl e, t hﬁohouauraﬂarzlﬁhypfhomeeleas&homnmrafsﬁawrfem’laea SofPpeihaiRAt W th a
.cord 50 carr g t"E) g g ng nenbers 51 eac for@ed of a magnetic
materi al . te ‘H‘ﬁ’é’a §o 33 trsypeptkcthe esiphooegkablynt o per manent magnet
material, for ex#sphewndndigaret4) theaheinbersySl grip[bothaidsstofignainchat eri al -
such as. sanmgpi Y i t on. -4
The of Rer  megtisio s earphOfd 2l e ulEh tebidhl 1o the 1IEIF S5, o chEhe

Pref er abl y, 3howSinee, meﬂ#smmeq svesy 'ug'e megnesie Gfitfpe‘i*ﬂ'hnéqﬂ’t exagRey i c

materi al  Sos@hafioms SeHPE tmatdaetseeareheee 21y :abahbu»be{ss SSNENdy bFe Iﬁraﬂ e 4, the
nersbers 51 g qpﬁgoth si des og# he.  con t.he ear 8’86 20 has

been receiv ttRetheeteba ofA‘t"?‘i’eg’Balﬁfcﬁﬁe ﬁrp@ éﬂ ARJREES AV ng very

- hi gh magnet secuxed tathe conchbd2. exanpl e, sanmarium cobalt magnets, are used
for t hg.,nenbers di ngly,
the earShone. 20 I@éme IBEBA s%rﬁ?édl{rx%y a@%ﬁ“&ﬁ% @88%4‘531}@@3#@3@% por6iBh 9 y
in this enbelithrrenchapts, e pair ﬁﬁmmeme@rmw baerayjded opdhe ilead 39 te he

concha 32, gripahé I6kerdpdrBioRRFRAE Somth 3¢ provided on the lead 38 to grip
‘the lower portion of the concha 32 _



Al M5 1. An ear phone conprising: a housi ng formed so as to be capable
‘bei ng received in a recess of the concha; a nmagnetic circuit
compdated in said housing and having an air gap; 5 a di aphragm/ haw\ag
"a voice coil disposed in said air gap, the.dianeter of said diaphragm being
‘substantlal ly equal to that of sai d5h0u5| ng; and a protector provided in -,

~

front of said diaphragmfor protecting said di aphragm and having a &

plurality of openings for transmtting sounds originated by said di aphragm
to the eardrump 10 the rear of Qlaﬁ\_@&mu& ng being provided with a
plurality of openings for comunicating between the inside of said housing
and the atnosphere, and bei.ng provided with a peripheral surface capable of
engagi ng"| ugs&)'bFa'tphﬁn‘Eﬁ?fBH%{s'&ﬂ‘En said housing is received in the concha. 15
2. Ara beusirip fiernset 6o disnty be capatilenct being eeceised th bawsessgothttee at t ached to
It a flq{?hgl.e cord carrying a pair of grip menbers for gripping said
concha An ear phone according to claim 2 wherein at |east one of

sai d 20 a magnatig cirpuit fagepmmodatasdnisairthnusingeand: hayingareairagap; 4. An

earsphong ﬁﬁﬁﬂfaﬂhﬂﬂa\hﬁb 5'v€id§‘ r.Jm! &Eﬁds@&?n Qénd%hnabéﬂ Qh&*&%rﬁéﬂ&r%@'sgxd”'ous' ng is
provi ded, on thé 25 An ear phone 7

substantq‘%W$%§W%1\gﬁ?@F@Flé ed'é'@'c?q B’é& "\fms?'ﬁ' '?°é'F'é‘Eeﬂ’(‘,% to Figures 1 to 3 of

t he accmnﬁawcmgr (oravidadsin Gfront ofn seidr pifkpheag b $dragrotddtingasather ei nbef or ey

descri begl L rgt,grﬁg\ﬁ tQ FlLf§S of $&n§ng§sf&°‘ﬂ~$ﬁsﬁﬂté?¥g Féo%H&e 4 of the
9

acconpanying
orlglnated by sald dlaphragm to the eardrum;

10 the rear of said housing being provided with a plurality -of openings for
communicating between the inside of said housing and the atmosphere; and
being provided with a pei‘ipheral surface capable of engaging lugs of the
concha when said housing is received in the concha.

15 2, An earphone according to claim 1 wherein said housing has attached
to it a flexible cord carrying a pair of grip members for gripping said -

concha.

3. An earphone according to claim 2 wherein at least one of sald
20 members is formed of permanent magnetlc material.

4. An earphone acéording to claim 1, claim 2 or claim 3 wherein said
housing is provided on the back with a buffer member.

25 - 5. An earphone substantially' as hex_'eiribefore described with reference

to Figures .l to 3 of the accompanying drawings. ¢

6. An earphone substantially as hereinbefore described with reference
to Figures 1 to 3 as modified by Figure 4 of the accompanying drawings.
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