1 HEADPHONES This invention relates to headphones. A previously proposed
headphone, shown in Figures 1 and 2 of the acconpanying draw ngs, conprises
a housi ng. ich i.ncorporates therein a speaker unit 2. The housing | is
of a subst-@ally circular truncated conical 5 shape. A protector
menber 3 is disposed at a position opposed to a di aphragm 2a of the spea%;
unit 2. A large nunber of apertures are bored or otherw se forned Qh“)qu = 5
the protector nmenmber 3 to all ow sound emanati.n? fromthe.speaker unit t6<-
pass through the protector nenber 3. The illusirated headphone al so
conprises a cord supporting nenber 4 and a 10 . cord 5. The

above-descri bed headphone is inserted intggapppese A and held or secured
therein as shown in Figure 2. The auricl e A oOfa nunman ear comonly is so
shaped as to have a recess of substantially circular truncated conical

form referred to as thehpanventiendates toMeadptonds, 15 surface of which

Is positioned the entrance of the external ditory meatuys B. t he_| qwer
side of the cavum-conch Efevéc"'?i]y- 85?‘30@6‘51&3%"6’ éﬁﬂ”'&ﬁ"?ﬂﬁ?ﬂsﬁg@g E& the
protrude towards tbhecamgpeyirsj dawihgd, enprisesacionsing Cwihidnineppmsates thedss a

t hereof to form be ty al :

I nter-tragus not chg#—gﬁ%gnﬁo@ﬂ?}hﬁﬁg@p Jlt%e';fyh%g%%#gﬁzgﬁgggﬁgﬂp%p‘f)%?f%%‘g%ndcal
within the ca¥um ce#heosa & arateptsrd mesmbeased iheodisnoaedisatDaanesition aprosed rtag@s
E with the cord SUgiaBhtdghd 20RTRRE sfedliciRied. i 1drhe riRibel of apkPRirBe P BoRG
shown in Figures 1 and is inserted into the auricle A and secured therein.
by utilising the sPaphefwissefarmed: tarongl obifoPretectere member gy aligy. sound

Howgyer, the auri ck@anafingliffon® tRnkpdlkeRINRAT So PaS EHrbig el pidledtoR endtitshr 3.
therefore, the heaﬂﬁhoﬁ;e rr%% glef gither t 00 Iar.ge to tgo smal.l for a
particul ar user. ThUS HYSHIRALEHRMNE Ypo LATPRERHPBITORT S¥RREHER MSmMipern and 2
t oo unconfortdbl e cordpmi nful to use. Further, since the external auditory

meatus B protrudes obli ?H@'a)ﬂmﬁag- escrfb%ﬁ}[’*%:éﬁﬁtt}'%'éeig%ge\‘?edt ﬁt{:}%ﬁéﬁ?}r%é\:}f%ﬁg&d

C, the positioning of the headphone € cavum conc
causes the di aphr agfinseeurgd theeein as shown in Figure 2. The auricle A of a human ear

commonly is so shaped as to have a recess of substantially circular

(i

truncated conical form, referred to as the cavum concha C, at a side

15 surface of which is positioned the entrance of the external auditory meatus

B. At the lower side of the cavum concha C, a so-called tragus O and an

anti-traqus E protrude towards the upper side of the cavum concha C from

opposite sides thereof to form between them a substantially U-shaped gap

known as the inter-tragus notch F. The housing 1 of the headphone is

£ 20 positioned within the cavum concha C and held between the tragus D and -

» the. anti-tragus E with the cord supperting member 4 disposed in the notch e
| F’ . | .

The headphone shown in Figures 1 and 2 is inserted into the auricle A
and secured therein by utilising the shape of the auricle A common to the
25 human ear. However, the auricles of different human ears are different in

size and, therefore, the headphone may be either too large to too small for a

particular user. Thus, intended users of the headphone frequently find it too

uncomfortable or painful to use.
Further, since the external auditory meatus B protrudes obliquely
30 forwardly relative to the cavum concha C, the positio'ning of the headphoni
“within the cavum concha C inevitably causes the diaphragnj 2a of the



2°speaker unit 2 to be inclined relative to the external auditory nmeatus B.
Al so, the shap_es‘ -of the external auditory nmeatus B and the periphery of its
entrance differ ‘as bet'ween different users. As a result, when the headgph
is inserted into the auricle A with the di aphragm 2a orlented sl antwi se
relative~to the external auditory neatus B, the sound radiated fromthe
di aphragm 2a is reflected by the external auditory nmeatus B, around the
entrance of the esHeakerauniaullitbobey mmateuaemanwdotﬁnenextemhemdttbaj &ddatiug B8\ or

tynmpanum Thus,® shige zﬁé‘?}h?& of 'Egé @h&fé%’d gﬂ??t«ﬁéatﬁs% farfme Re, plbi §»L‘e6}$ f its

bet ween di fferent eafl s externa
10 B around t henteanaeadifer sfs hetweerx different amt 6s\a rasult, when \the headphgné n

tone quality betwgeihsgithd aned ithé rwrieneltwlmmmoaﬁbn&gm 26N BriBheae Nantwise
i nvention there is Erow ded a headphone con}g‘rl sin a first housi ng nenber
f

including a 3peakilatiyf ttoythen extegnal puditary: Geatus B, the,gpund rfiated Hiog the

sogngl and adf ron?jxaﬁhm;actza Vi€ reflebted Bprthaaésaeml fapeiveryl mditus BJi &best the
audi bl e soun a_sup menp usi er;
sai d housi ng rrenb%"tr?)"eclengpéhezggte{ga ud"i"(% a?aq'ﬁggtst g %8? tr%'% t’htg'gee@f' Rk
extend transver seblytymwmunheTMv@inceommtefnaa duditiopy) eneéatuse 8r differs dn fshope
20 protective !?l@i%@g differtimt kabfUbk %uﬁi?%ct@&' theaerxgéi%al &ﬁf&g rhdiils

the entrance of the au ItOI’ nmeat US of ene S ear, sal
supporting rihberB %ﬂ“"é&cb”?uﬁ'ﬁéﬁ'ﬂ?%@f the gxiespaRl; ﬂghmmat%& wali VEEY dn ftpomt

pr ot ective. rrenbequafmng,st\pm,d&pamnarmuamf the li stener's ear inside
sai d cavum concha. 25 t]: nvenrél on w.l ow be furt cg 8 i bed,
i ﬂ% g g

by way of illustrative 8GN i*RE (RTREF xHWﬁT'tém PIF rePET one

accOnpanyi ng dr awcorgsrisinge whi ch | i ke references designate |ike el errent s and
Bf;;gsggr ﬁggﬁ;ﬁgneaﬁ%&: ﬁod’wgchnerﬁb&u iftiddihg & s?:EQl?erVLﬁ‘f" Rfen2aPER¥hAYH Yor
1 radiating audzble sound, and a front protective member for passing forward
the radiated audible sound; and ' '
a supporting member for supporting said housing member;
said housing member being sized to provide at least a portiun' thereof to
extend transversely into the cavdm concha of a listener's ear, said front
20 protective member of said hbusing member being larger in area than the
entrance of the'auditory meatus of the listener's ear, and said supporting
member in use supporting said housing member so that said front protective.
member faces towards the front of fhe listener's ear inéide said cavum
concha. _
| 25 The invention will now be further described, by way of illustrative
and non-limiting example, with reference to the accompanying drawings, in
which like references designate like elements and parts throughout, and in
which: .
Figure 1 is a side view of a previously proposed headphone having a
30 housing with a speaker unit incorpbrated therein;
’ . "~ Figure 2 shows the headphone of Figure 1 inserted ir_\to an auricle for
use;
Figure '3 is a front view of a headphone embodying the present
invention;
35 Figure 4 is a rear view of the headphone shown in Figure 3;
Figui'es S and 6 are diagrams showing part of the headphone shown in
Figure 3; |
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sing wth a speaker unit incorporated therein; Figure 2

shows the

headphone of Figure 1 inserted into an auricle for use; Fi'gure‘ 3is a front

vi'ew ‘@

is a

headphone enbodying the present invention; 35 .
view of the headphone shown in Figure 3; Figures 5 and

di agranms showi ng part of the headphon® shown in Figure 3; 3 Fi
a diagram useful for explaining the use of the headphone shown in
Figure 8 is a graph conparing the frequency responses of the head
shown in Fi gur Bigure dnig ®diagram useful formxplgiaing the ugeiqfihe herdabhase anot her
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parts corresponding to like parts in Figures 1 and 2 are designated by the
same references and will not be described agaip in detail. '

In thls embodiment of the invention, as shown in Figures 3 and &4, a
pau' of housmgs la and 1b (each aof which is substantxally the same as the

O/

housing 1 in Fi 1gu1_'e 1) are attached by respective heusmg holders 8a and 8b -

to end portions of hangers 7a and 7b which are positioned at respective ends

of a horseshoe-shape headband 6 and which hold the headband 6 therein. The

housmgs la and 1b are attached to the respective hangers 7a and.7b in such

" a fashion that, when the headband 6 is stretched over a user's head the

' dxaphragm 2a of the speaker unit 2 is oriented in the same plane as that of

the user's face or is parallel to the plane including the headband 6 and the
hangers 7a and 7b. As shown in F igures 5 and 6, the housing holders 8a and

8b couple the housmgs la and 1b to the hangers 7a and 7b, respectively,

through unlversal joints so that they are rotatable. .

The housxng holders 8a and 8b will now be descnbed in more detail
with reference to Flgures 5 and 6. Figures 5 and 6 show a stopper ball of a
spherical shape fixed through a plate-shaped connector 10 to the hanger 7a
or 7b. The stopper ball 9 is engaged with spherical concave portlons formed
within the housxng holder 8a or 8b so that the housing 8a or 8b is rotatable
relative to the stopper ball 9. A joint cover 11 is disposed between the
hanger 7a or 7b and the housing holder 8a or 8b to cover the connector 10.
The joint cover 11 is resxhently deformed in accordance with rotation of the
housmg holder 8a or 8b. A so-called acoustic plpe or sound duct 12 serves to

communicate the rear side of the speaker unit 2 with the outside or exterior

<



di aphragrﬁ 2a of the speaker unit 2 is oriented in the sane plane as that of
the user's face'or i's parallel to the plane including the headban and
the hangers 7a and 7b.- As shown in Figures 5 and 6, the housing @ersﬁ'ﬁa
and 25 8b coupl e the housings la and I b to the hangers 7a and s
respectiwely, through universal joints so thgf they are rotatable. The

housi ngihol ders 8a and 8b wi Il now be described in nore detail with
reference to Figures 5 and 6. Figures 5 and 6 show a stopper ball of a

ggherl cal 7; hagﬁ f bmdatdaéaullhnaueallah@ns Mﬁﬂﬁipﬁégﬁmﬁxﬁéd ilelﬁhgtro of fige Baurgeducta
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proposed headdhonautitiear’ respegtively, 1n anch 2 fashwastbattthe disphtpgionia of each

deSC” bed with re@&éa‘ﬁ@?%n&% B &B;bro?éd fo b @nﬂr§néé0§ﬂ teOBadrd a%B&Bﬂ« hldatusOair €
;(he headband 6 Is stretched over a user and t he housi nlgs | a_and
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2a of the speaker unit 2 is opposed through the external auditory meatus B
to the tympanum G, so that most of the sound emanating from the
diaphragm 2a is transmitted directly to the tympanum G and relatively little
20 sound is reflected from the external audifory meatus B around the entrance
thereof. As a result, the sound emanating from the diaphragm 2a of the
speaker unit 2 is not influenced so much by the shape of the external
auditory meatus B and the shape of the entrance of the external auditory
meatus B, which are both peculiar to each user, thus providing excellent and
consistent tone quality. B
As set forth above, the headphone of Figures 3 to 6 comprises a
supporting means or member, formed of the headband 6, the hangers 7a, 7b
and the like, for the speaker unit 2. This supporting means or member
enables the. diaphragm 2a of the speaker unit 2 to be opposed te the
30 entrance of the external auditory meatus 8. Thus, substantially half of each
of the housings la and lb is inserted into the cavum concha C so that the
diaphragm 2a of the speaker unit 2 is opposed to the tragus D. Therefore,
regardless of different sizes of the cavum concha C, tragus D, anti-tragus E
and the like of the auricle A, the headphone can satisfactorily be fitted to
35 almost all users. Moreover, since the diaphragm 2a of the speaker unit 2 is
_ opposed through the external auditory meatus B to the tympanum G, most of



15 size of the cavum concha C, tragus D, antl-tragus E and the Iike of
the auricle A nost users can use this headphone satisfactorily. -The

di aplakagm 2a of the speaker unit 2 is opposed through the extérnal auditorys
43)\B to the tynpanum G so that nost of the sound emanating fromthe
gm?2a is transnmtted directly to the tynmpanum G and rel ativel y-.
little 20 sound is reflected fronPthe external auditory neatus B &und
the entrance thereof. As a result, the sound emanating fromthe di aphragm
2a of the speaker unit 2 is not influenced_so t he shape, of the
ext er nal tAedTaupry eRaasting Ef"%fﬁd”?%eJ lapupemoRa ﬁmﬁﬁt%ﬁtﬁ' SN KelSext er nal

audi tory :mhueteB disectly @ ehdotympaEmom iGiranido relatielys dittlet sausmdpisovi di ng
excel | ent 5, n t t he
headphon gell glig% from ﬁ'l% %té%%?taua‘?&gy glléglds Q’anﬁrcﬁrﬁ‘\ 1-thg %ttrgn?ebgiv ﬁ{)e f or med
of the he!aéldmnbl as:dmome maaiyer B. YACCCF‘B"EIM thé"ol-lﬁ kb;elnq olnflunecesl\oéaker unit 2.
Thi s suppfrbidid éﬁ%ﬁ@é oP&hE’%’I@é&wa?B@&k&% triagtudi B RRE AN heeritfaricaors Peaker

unit 2 to be opposed to the 30 entrance of the external auditory neatus
B. Thus, tEeixtesel éPFSF‘“WaFTeans Badh ‘6P°Pﬂ@ehfﬂj§f'?ﬂj'§eled‘°§”l"q 8oy j nsert ed
into theqeamyn concha C so that the di aphragm 2a of the speaker unit 2 1is
opposed to th tra Ther r r gs f en s of the

cavum concha 3" %‘g’;usDﬁ Q ts‘?ﬂ‘?rgmlejsq%q t%’é‘gl ffijéqufe'fg'gthIée §h§sl%c| e A the
headphone:heeacte:asmef(e&/d-m|dfytﬂeehéadphemb b F36ures Jatorés twhdlel ausheirs- Mor eover,

singg t e %phaegmd?@ateé th@efr'éﬂé‘él-{iﬁr cH&‘aEte%nAt& %?pﬁéeﬂeééghBHQrbft he

external auditory neatus Bt he tynmpanum G sound

enanat i ng'lw@mltw@ & ’éf)%’ééﬁ‘h eiaafof"’f'h esgragk o FUE‘I“te % the heagpagne t ed
directly otfqut;b@styrra@éaﬁ fodapél sael.cﬁbf hajwqﬁamlmawumcmpaeﬁl@ct ed from

t he exter and f Eom th ance of the externa
audi tory H@a'ai’ ‘ﬁegﬁgycgeed ﬁﬁ'i’p?'onﬁm cff {Pf‘"'?fe ‘“’zﬁ 1% ‘Fféeﬂowvg an d| ff er ent
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Figures 9 and 10 show another headphone embodylng the present
invention. In Figures 9 and 10, parts corresponding to like parts of Fi igures 3
to 7 are designatad by the same references and will not be described again
in detail. '
20 . According to this- embodiment, as shawn in Figure 9, semi-circular
shield plates 14a and 14b are attached to the insides of the pretector
' members 3a and 3b. The shield plates 14a and l4b are used to lower the
sound transmission coefficient of the sound emanating from the diaphi‘agms
2a of the speaker units 2. As shown in Figure 10, the shield plate llsa'on the Y
25 side correspondiﬁg to the left ear is arranged to shield the left-hand half of
the diaphragm 2a of the speaker unit 2, while (though not shown in Figure
10) the shield plate 14b on the side corresponding to the right eer is
arranged to shield the right-hand half of the diaphragm 2a of the speaker
unit 2. The other elements are formed to be same as those of the first
30  embodiment shown in Figures 3 to 7. '_
If the headphone shown in Figures 9 and 10 is used such that the
diaphragm 2a of the speaker unit 2 is opposed to the entrance of the
* external auditary meatus B as shown in Figure 7, viewed from the front of
the user's face, substantially the inside half of each of the protector
35 members 3a and 3b is covered by the tragus D and the like as sho_Wn in

F igure 9, while the remaining substantially half portion, hamely the pertion



Ih Figure 8, asolid line indicates the frequency response
characteristic (dB/ Hz) of the headphone of -Figures 3 to 6, while a chain-

| O dotted line indi-cates the frequency characteristic of the headphoigy
of Figures 1 and 2. As will be clear fromthe graph of Figure 8, the ‘SEE
headphona of Figures 3 to 6 can produce sound of high quality which, a&¥
conpareds/t o that produced by the headphone of6 Figures 1 and 2, is Iess
concave and convex (fluctuates |less) over a wi de frequency range, is
expanded in the high 15 frequency range and is nore bal anced. Figures 9

and 10 show anot hﬂwelﬁe@cpghm%s'@ﬁ@oegﬁtﬁgl her Bfbs inexRA3eenT e found ePagating o
and 10, parts corf:e&pmwumhiagni 26 CofPeel speaker it 2Ss %&aa& friofh €86 ipBRdéred

by the same references, a n escri a 8
A>c/cor ding to thi s%ﬁf)‘bfdwg&gﬁt's ek s gﬁ%é)ﬁ? g’h% Eﬂ"gd g%ig d]r%‘i’ﬂlsﬁrth%f"éllyoa
pl ates 14a and 14bittle cleaktdgrclo€dtieo sbamd ||rakesieplacé adrde qheobéﬁdnenc)rreufbebencBa

and 3b. The shi el thahbiit 14 aldndh AEUURCH Wl SELebdle caRHBLa: of e

transm ssi on coefficlen e sound eman
t he speaker unit ssorndpithy HaxmguwepFIgWeem@atmefrgm talmpmtw@,oflm @npbmeS

si de correspondi nga bepdsb® th Thé smard ;blateald@&gfdb isGhidlaed sy méeshlxaatmste%daal f
of the di aphrag m%gq of. the s eaker uni }me&bv@ | e

Figure 10) the Shf W frsaueReY odmRRTerh S e Fiuley I T Ak FHREn e Roielst
is arranged to shplete:i ]Iabeoxrllgbt arktﬁrtderhaéftrﬂisrﬁnt&ddtrapulim-agm 2t@inal aditory

‘speaker unit, t nt re& for med e has ih

first 30 n!%od %Eo B'e |a§ﬁ'r%e§' ﬁf"% e?'._equ'f"g[ﬂ) E‘J"n% gﬁg{ t:veﬁ'

Fi ures 9 and 10 smawgeertgmwh@waltow frequﬁra:pmoarg:melztalsoﬁptttnéaegp&fmnermﬂme 2
posed to thegnifeané Tyoéorﬁ&ﬁueﬁidcﬁﬁ 'E@'m@%hé@id’ aU&%HSséﬁs@Sanﬁ@:\@@nbﬁh

F| gure 7, viewed fromth ront he user race, substantially t
i nsi de hal f of ea'&ﬂ'?ecﬂ”a’(‘%cﬂ}m gklainedss rrenbers 3a and 3b is covered by
the tragus D and the |inkfiga= snm/véoumhda gﬂi&t&a th&lf'rleﬁuérhg chérgetsyistie of the

- substanti al lYS hal tfueé?igﬁér{eogécor% é/o E t':t;r;[dl embodlment of the present invention
(Figures 9 and 10), while a chain-dotted line indicates the frequency
characteristic of the headphone according to the first embodiment of the
present invention (Figures 3 to 7). As will be clear from the graph of Figure
11, according to the headphone of Figures 9 and 10 the low freqeuncy

20 component which is apt to be lost in the speaker unit 2 with a small aperture
can be increased and excellent tone quality can be produced. This second
embodiment can achieve the same action and effect as those in the above

_ first embodiment.

\_/ The invention can of course be embodied in other ways than those

25 descibed above. For example, while in the above embodiments of the

' invention a supporting member formed aof the headband &, the hangers 7a, 7b
and the like is used as a supporting member to support the speaker unit 2,
the same action and effect can be achieved if the headphone 2 is supported
between the head H and the base of the auricle A. Further, it is to be noted

30 that a headphone embodying the invention may comprise only one speaker
unit (for one ear). '

Since the above-described embodiments of the present invention
comprise a supporting member that holds or supports the speaker such that
the diaphragm of the speaker unit is opposed to or faces the entrance of the

35 external auditory meatus, most of the sound emanating from the diaphragm
of the speaker unit is transmitted directly to the tympanum. As a result,



shi el ded by the shield plate 14a or 14b, is exposed. The sound emanati ng
from the di aphragm 2a of the speaker unit 2 is radiated fromfthe -portion
t her, whi ch is not shielded by the shield plate 14a or 14b, 'so that only =«
a l e | eakage of the sound takes place and the efficiency of sound 5

tran ssion is thus nade excellent.7A hi gh frequency conponent of thes
sound. with strong directivity emanating fromthe portion of the diaphﬁhgm
2a opposed to the shield plate 14a or 14b is shielded by the shield plate

while a N@i\éﬁé&%ﬁﬁ@syfeeeéaogp@m eRferMBKdNOR § Gheatlid ¥nd By thk fehfiahes from the
shield plate 14a or 14b_and then is tranégltted-thréﬁg% t he external

audi t ory ofothe externals apditery; meatif bR Bares e Sitarent, ag RETWERR, unj t
with a realiffierert| ysessjethe hepdptione eanippsducesounid adureancyllestunecqualitg apt to be
insufficient, the.] f: n . i nc : Ld itory
sense and ! xdcagl ﬁag‘r# é)"ltlyglrf(i);e gﬁﬁf"’?‘{;‘?@gﬁpggﬁéb‘@?ﬁ% .d %’r\&ﬁ?‘%ﬁﬁ%s‘%ﬁug solid

| i n® i ndiauaicds t he frequency characteristic of the 15 headphone accordi ng
to the second enbodi nent of the present invention (Figures 9 and 10), while
a chain-dotted line indicates the frequency characteristic of the headphone
according to the first enbodi ment of the present invention (Figures 3 to
7). As will be clear fromthe graph of Figure 11, according to the
headphone of Figures 9 and 10 the |l ow fregeuncy 20 conponent which is apt
to be lost in the speaker uni-t 2 with a snmall aperture can be increased and
excellent tone quality can be produced. This second. enbodi nent can achi eve
the sane action and effect as those in the above first enbodi nent. The

i nvention can of course be enbodied in other ways than those 25 desci bed/
above. For exanple, while in the above enbodi nents of the invention a
supporting nmenber forned of the headband 6, the hangers 7a, 7b and the I|ike
is used as a supporting nenber to support the speaker unit 2, the sane
action and effect can be achieved if the headphone 2 is supported between
the head H and the base of the auricle A Further, it is to be noted 30

t hat a headphone enbodyi ng the invention may conprise only one speaker unit
(for one ear). Since the above-described enbodi nents of the present

i nvention conprise a supporting nmenber that holds or supports the speaker
such t hat : _



t he dlaphragn1of t he speaker unit is opposed to or faces the entrance of
the 35 externdl auditory meatus, nost of the sound emanating fromthe
di_aphragm of the speaker unit is transmitted directly to the tynmpanum As a
~result, 7 without being affected by the external auditory meatus and:b:

t he entrance of the external auditory neatus, whose shapes are different as
bet ween\di f f erent . users, the headphone can prbduce sound with excellen

tone quality and can satisfactorily be used wi thout being influenced b
different sizes of auricle. 8 CLAI M5 1. A headphone conprising: a
first housing menber including a speaker unit with a diaphragmfor

radi ati ng audi bl e sound, and a front proteCLAWMSnenber for passing forward
t he radi ated audi bl e sound; and a supporting nenber for supporting said
housi ng nmenber; said hou3|ng menber being sized to provide at |east a
portion thereof t & ext rieadphane\camprisind:int o t he cavum concha of a

listener's ear, sai ﬂritr AobsifYy Qﬁ@f‘ﬁbéﬁ/f}né’[ﬁa’% I a OfpedRérd uHQUMﬂP\g anﬁﬁﬁfagbr?'fﬁﬂ
| arger in areathant ee@hﬁgceom‘ge auditory meatu |stgqrer
ear, and said suppR¥ligtinga sound, §ﬁ?fﬁo?"t°F¥Fé"‘§am"'}‘?8{1§PhQa?Fé?ﬂ3 .
that said front pttﬁmﬂﬁatbeammﬁodnacaﬁtomrds the front of the listener's
"ear inside said c r s O claim1l
further includi nggaH@eggﬁébﬁém&r forr?@’ré)b %g’ga %rgg'? her speaker unit
with a di aphragm $aid hogdingt ﬂnngwbaudnemgeslsgd:rm pmcﬂeaat neast arpatiéon thareof to

passing forward tpgehaddirahSaraandiimlotROehm AMcheioh Ja GROGHPS Sbhr! QaRPk@nt
first housing nenber through said
" protective member of said housing member being larger in area than the

entrance of the auditory meatus of the listener's ear, and said supporting
member in use supporting said housing member so that said front protective
member faces towards the front of the listener's ear inside said cavum
concha. '

2. A headphone according to claim 1 further including a second housing
member including a further speaker unit. with a diaphragm for radiating
audible sound, and a front member for passing forward the radiated' audible
sound, and being connected to said first housing member through said
supporting member for association with the listener's other ear.

3. A headphone according to claim 2 wherein each of said housing
\/ members is connected to said supporting member by a respective flexible
joint.

4, A headphoné according to claim 2 or claim 3 wherein each of said
housing members is connected to said supporting member with the sound
radiating direction of said diaphragm transverse to the plane defined by said
supporting member. '

5. A headphone according to claim 4 wherein the plane defined by said
diaphragm and the plane defined by said supporting member are
substantially parallel to one another.

RO



supporting nmenber for association with the |istener's other ear. 3. A
headphone according to claim 2 wherein each of said housing nmenbers is .
connected to said supporting nenber by a respective flexible joint. 4. A
head e according to claim2 or claim3 wherein each of said housing

menb i's connected to said supportigng nmenber with the sound radiatkﬁg '

di recti.on of said diaphragmtransverse to the plane defined by said
supportlng menber. 5. A headphone according to claim4 wherein the plane

defined by saig h@héﬁﬂbﬁé%éﬁ&iné ke cm.aﬂp ml\%iéxn%g &qabu%ﬁigdnémeaoaéd £9 menber

are substantial | aral to _one anoth A headphone according
to cl ai msf“W’lé’f“Eelﬁ QPBS"PR)GE? ﬁ@c‘t‘?ﬁ‘f%’ew’ﬁ'ﬁs‘" a&‘%lﬂﬁ‘nﬂf &Rjdt dipghrag@s &P ng t he
backwar d theuastsidediofit sabd halisingi st dher bhergBdeOot ReidoHbwsinte fAdm Skdi@l housi ng
at the ohp l“% %p of said housing fromsaid diaphragm 5 7. A
headphone EoP ing to claim1 wherein said housi ng menber has a parti al
shiel d plate between said front protective menber and said di aphragm for

preventing sowﬁesaa{oaa%czmna E@'cﬁa:ﬁ\' ﬁ%&?ﬂ%&{%@ﬁ.ﬁ%@ﬂby he portion

of said front protective whi ch_ext ends outward eyond the ear. 10 -

8. A I@aﬂﬂhosf‘i’éelgulﬂéﬂtﬁntbie&?’??ﬂ B8t ofrapt, protestiveeqmember r adkraide to
Fi gures Hiéghrdgmf f&t‘;&emmgomngdm@amfmﬁ .safYf diaph Eheaﬂm@a&m

;ggg;ggtn;;a" BRIIGE o S88 FhontStolbdille’ RERLEN il ekldhdl Srwiartlly 10 O the

beyond the ear.

10 8. A headphone substantially as herein described with reference to ~
Figures 3 to 7 of the accompanying drawings.
9. A headphone substantially as herein described with reference to
Figures 9 and 10 of the accompanying drawings.
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