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Because there are differences between in- dividuals in the size and shape
of their ears it is This invention relates to electroacoustic trans-
impossible to form the ring member 21 so that it ducers forming inthe-ear
(or inner-ear) type head-  can be properly fitted to any ear regardless of
the phones.                                       5   size and shape
thereof. For example, if the ring The Figure 1 shows an example of a
previously   member 21 is formed so as to be fitted to a proposed
in-the-ear type headphone, which is in-  relatively small ear, a frequency
characteristic serted into an auricle. A driver unit 15 which is  shown by
a solid line S in Figure 3A can be accommodated within a housing 16 forms
an elec-   obtained for small ears. However, the low band is troacoustic
transducer element and comprises a   10  reduced for large ears, as shown
by a dashed line diaphragm and a magnetic circuit. An external con-  L in
Figure 3A, and less bass is produced. If on the nection cord 17 extends
from the driver unit 15,  other hand the ring member 21 is formed so as to
and is supported by a cord supporting member 18   be fitted to large ears,
a frequency characteristic which is elongated from the housing 16.
shown by a solid line L in Figure 3B can be As shown in Figure 2, the
housing 16 has a   15  obtained for large ears, and the low band is in-
size such that it can be inserted into a cavum    creased too much, as
shown by a dashed line S in concha b, that is the concave portion of an
auricle  Figure 3B, for small ears. a. Thus, when the housing 16 is
inserted into the    According to the present invention there is cavum
concha b, it is supported at at least two   provided an electroacoustic
transducer apparatus outer points thereof by a tragus c and an antitragus
20  comprising: d which form parts of the auricle a.              a housing
formed so as to be accommodated with- The rear peripheral portion of the
housing 16 is  in a concave portion of a cavum concha between tapered to
form an inclined portion 19, so that,  the tragus and antitragus of an
auricle, said hous- when the housing 16 is inserted into the cavum    ing
being supported by said tragus and antitragus concha b, it is opposed to
the outside of the auricle  25  when accommodated within said concave
portion a. The inclination angle is selected so that the  of said auricle;
inclined portion 19 substantially corresponds to the  an electroacoustic
transducer element incorporated curved, rising surface of the cavum concha
b.     within said housing; The cord supporting member 18 is downwardly
and elongated from the lower end of a rear side end   30  an elastic ring
member attached to an outer periph- face portion 20 of the housing 16,
substantially  eral portion of said housing; parallel to the portion 20, so
that, when the housing  characterized in that: 16 is inserted into the
cavum concha b, the cord  an air passage portion is formed through at least
supporting member 18 comes into contact with a    one of said housing and
said ring member so as to point P3 on the outer surface of a lobe e at a
35  communicate a sound emanating front portion and position lower than
points P1 and P2 of the top   a sound emanating rear portion with each
other. portions of the tragus c and the antitragus d. The   Embodiments of
the invention can provide an points P1 and P1 are the supporting points to
electroacoustic transducer apparatus with acoustic support the housing 16.
characteristics of substantially the same level from A ring member 21 made
of a flexible and   40  a low band to a high band regardless of the size of
elastic material engages with a bonding portion at  the user's ears. which
the driver unit 15 and the housing 16 are      The invention will now be
described by way of bonded to each other. A front surface of the dia-
example with reference to the accompanying draw- phragm (not shown) of the
driver unit 15 is pro-  ings, throughout which like parts are referred to
by tected by a protecting plate 22 as shown in Figure  45  like references,
and in which: 1.                                                  Figure 1
is a side view of a previously proposed As shown in Figure 2, the housing
16 of the      in-the-ear type headphone; headphone is inserted into the
cavum concha b in    Figure 2 shows the headphone of Figure 1 in a
three-point-supporting fashion, so that it can be  use; Figures 3A and 3B
show frequency char- held at one portion of the auricle a without pressing
50    acteristics of the headphone of Figure 1; the auditory opening.
Figure 4 is a perspective view of a first embodi- In order that this
headphone may fit properly    ment of electroacoustic transducer apparatus
regardless of the ear size, the elastic ring member  according to the
present invention; 21 engages with the outer peripheral portion of the
Figure 5 is a partially cut-away bottom view of housing 16 so that the
headphone can easily be  55    the apparatus of Figure 4; fitted to the
cavum concha b thereby to increase a   Figure 6 is a front view of a ring
member used closing property of the headphone.                  in the
apparatus of Figure 4; 2    3                 EP 0 373 816 B1
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Figure 7 is a perspective view of the ring of    forms an air passage
portion in the direction par- Figure 6;
allel to the axis of the ring member 1. Thus, the Figure 8 shows the
apparatus of Figure 4 in use;  inside and outside portions of the cavum
concha b Figure 9 shows a frequency characteristic of the  are communicated
with each other by air passing apparatus of Figure 4;
5   through the concave groove portion 10. Therefore, Figure 10 and 12 are
partially cut-away bottom   a certain amount of sound escapes to the
outside views of second and third embodiments respec-    through this air
passage, whereby differences in tively of electroacoustic transducer
apparatus  the closing property, caused by the size and shape according to
the present invention; and          of ears, can be reduced. Accordingly,
the differ- Figure 11 is a perspective view of a ring mem-   10  ence
between the frequency characteristic S for a ber used in the apparatus of
Figure 10.          small ear and the frequency characteristic L for a
Referring to Figures 4 and 5, it will be seen  large ear can be reduced as
shown in Figure 9. that an elastic ring member 1 is secured to a      Thus,
almost all users can enjoy excellent acoustic bonding portion where the
housing 16 and the       characteristics with this headphone. driver unit
15 are bonded. As shown in Figures 6   15  In the second embodiment, shown
in Figure 10 and 7, the ring member 1 is formed such that       and 11, the
ring member 1 secured to the bonding central positions of inner and outer
circumferences  portion between the housing 16, and the driver unit are
displaced from each other, so that the ring    15 is constructed as
follows. member 1 protrudes at the centre thereof in one        Referring
initially to Figure 11, it will be seen direction to provide a thick
portion la. In the ring   20  that the ring member 11 has a similar outer
con- member 1, an inside base ring portion 2 and an     figuration to that
of the ring member 1 of the first outside elastic ring portion 3 are
moulded by, for  embodiment, in which the centre positions of the example,
a so-called dichromatic moulding method,  inner and outer circumferences
are displaced from that is, a double-moulding method.                 each
other, so that a thick portion 11a protrudes The inside ring portion 2 is
formed by mould-  25  from the centre in one direction. In this embodi- ing
a resin having a sufficient hardness, for exam-  ment, however, the shape
of the inner peripheral pie, acrylonitrile butadiene styrene copolymer
portion of the ring member 11 is different from that (ABS) resin, and is
formed as a cylindrical-shaped  of the above ring member 1. This will be
explained portion having a flange portion 2a inwardly formed  more fully
below. on one edge portion thereof. The elastic ring por-  30  The ring
member 11 comprises a cylindrical tion 3 is formed by moulding an elastic
material, for  base ring portion 12 having a flange portion 12a example, a
urethane resin. The elastic ring portion  inwardly formed around one edge
portion thereof, 3 is formed with a displacement relative to the    and an
eccentric elastic ring portion 13 formed base ring portion 2 in order to
form the thick     around the outer peripheral portion of the base ring
portion 1a, and a concave groove portion 10 is  35  portion 12. One portion
of the peripheral surface of formed in the thick portion 1a at the outer
surface  the base ring portion 12, that is one portion of the portion
thereof, and in the axial direction of the ring  base ring portion 12
corresponding to the same member 1.
direction of the thick portion 11 a of the ring mem- The ring member 1 is
secured to the bonding     ber 11, is curved to the outer peripheral side
there- portion between the housing 16 and the driver unit  40  of, to form
a concave groove portion 14 extending 15 such that the flange portion 2a is
located on the  in the axial direction of the ring member 11. protecting
plate 22 side, and is engaged with the      Similar to the above ring
member 1, this ring protecting plate 22. The ring member 1 is so
member 11 is formed by a dichromatic moulding- arranged that its thick
portion 1a is opposed to the  process. For example, the base ring portion
12 is antitragus d side. Figures 4 and 5 illustrate the   45  formed by
moulding acrylonitrile butadiene styrene headphone which is fitted to the
left ear. For a   copolymer (ABS) resin or the like, and the elastic
headphone to be fitted to the right ear, the thick  ring portion 13 is
formed by moulding, for example, portion la protrudes in the opposite
direction.    urethane resin. In use, this headphone is inserted into the
As shown in Figure 10, the ring member 11 is cavum concha b as shown in
Figure 8.          50  secured to the bonding portion between the hous- The
entrance of the external auditory miatus is  ing 16 and the driver unit 15
such that the flange not located at the centre of the cavum concha b
portion 12a of the base ring portion 12 is located at but is located at the
tragus c side. The elastic ring  the protecting plate 22 side of the driver
unit 15. member 1 is formed to have the thick portion 1a    Accordingly, an
axial air passage portion is formed protrude towards the antitragus d so
that, when the   55  between the inner peripheral surface of the housing
user wears this type of headphone, it can be prop-  16 by the concave
groove portion 14. erly fitted to the user's ear, thereby improving the
The electroacoustic transducer apparatus of closing property. The concave
groove portion 10    Figure 10 and 11 is for the left ear. For the right 3
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ear, the thick portion 11 a will increase its thickness  Claims in the
opposite direction. In use, the second embodiment of headphone      1. An
electroacoustic transducer apparatus com- is inserted into the cavum concha
b similarly to the    prising: first embodiment. The elastic ring member 11
is   5     a housing (16) formed so as to be accom- formed so as to
protrude to the antitragus d side so    modated within a concave portion of
a cavurn that, when the user wears this type of headphone,       concha (b)
between the tragus (c) and an- it can easily be properly fitted to the
user's ear,    titragus (d) of an auricle (a), said housing (16) thereby
increasing the closing property. Simulta-       being supported by said
tragus (c) and an- neously, the air passage portion is formed between   10
titragus (d) when accommodated within said the ring member 11 and the
housing 16 by the            concave portion of said auricle (a); concave
groove portion 14, thereby connecting the       an electroacoustic
transducer element incor- inside and outside portions of the cavum concha b
porated within said housing (16); and air passage, so obtaining a similar
effect to that of   an elastic ring member (1) attached to an outer the
first embodiment.                          15       peripheral portion of
said housing (16); In the third embodiment shown in Figure 12,
characterized in that: the housing 16 has a thick portion 16a formed at
an air passage portion (10; 14; 16a) is formed one portion of the outer
periphery thereof, and an     through at least one of said housing (16) and
air hole 16a1 is formed through the thick portion       said ring member
(1) so as to communicate a 16a in the front to rear direction thereof. The
hous-  20  sound emanating front portion and a sound ing 16 is attached to
a ring member 31 formed           emanating rear portion with each other.
similarly to the ring member 1 of the first embodi- ment.
2. Apparatus according to claim 1 wherein said As shown in Figure 12, the
ring member 31           ring member (11) increases in thickness there- has
a thick portion 31a which protrudes from the   25   of in one direction, so
that a centre position of centre of the ring member 31 in one direction.  A
an inner circumference and a centre position of cylindrical base ring
portion 32 has a flange portion   an outer circumference thereof are
displaced 32a inwardly formed around one edge portion            from each
other. thereof and a thick portion 32b formed at one portion thereof. The
configuration of the thick por-  30   3. Apparatus according to claim 2
wherein said ion 32b follows the configuration of the outer pe-      air
passage portion (10) is formed through a ripheral portion of the housing
16, that is, the outer  thick portion (11a) of said ring member (11).
peripheral portion having the thick portion. The thick portion 32b is
opposed to the thick portion   4. Apparatus according to claim 2 wherein
the 16a of the housing 16, and the thick portion 31 a of  35  thick portion
(11a) of said ring member (11) is the base ring member 33 is provided
around the          secured to said housing (16) so that, upon use, outer
periphery of the base ring portion 32.           said thick portion (11a)
is supported by said In the third embodiment, the elastic ring mem-
antitragus (d) of the auricle (a). ber 31 is formed so as to protrude
towards the antitragus d side so that, when it is worn by the   40  5.
Apparatus according to claim 1 wherein said user, it can easily be properly
fitted to the ear,      housing (16) is increased in thickness at a thereby
increasing the closing property. Simulta-       portion thereof supported
in use by said an- neously, the inside and outside portions of the
titragus (d) so that said thick porion (11a) pro- cavum concha b are
communicated with each oth-          trudes in the outer peripheral
direction of said er by means of the air hole 16a1 formed through   45
housing (16). the thick portion 16a of  the housing 16, thus achieving the
same action and effect as those of    6. Apparatus according to claim 5
wherein said the first and second embodiments.                       air
passage portion (14) is formed through said While in the first, second and
third embodi-        thick portion (11a) of said housing (16). ments the
centre positions of the inner and outer  50 circles of each of the ring
members 1, 11 and 31    Patentanspriche are displaced from each other, the
outer configura- tion of the ring members used need not be circular  1.
Elektroakustische Wandlervorrichtung  beste- and may be ellipital or of
other shape, so long as      hend aus: the thickness of one portion thereof
is increased in  55   einem GehAuse (16) das derart ausgebil- one
direction, and the front and rear portions of the   det ist, daB es in
einen konkaven Teil einer driver unit are communicated with each other.
h6hlenformigen Muschel (b) zwischen dem Tragus (c) und dem Antitragus (d)
einer Ohr- 4    5                 EP 0 373 816 B1 



ear, the thick portion 11a will increase its thickness  Claims in the
opposite direction. In use, the second embodiment of headphone      1. An
electroacoustic transducer apparatus com- is inserted into the cavum concha
b similarly to the   prising: first embodiment. The elastic ring member 11
is   5    a housing (16) formed so as to be accom- formed so as to protrude
to the antitragus d side so     modated within a concave portion of a cavum
that, when the user wears this type of headphone,      concha (b) between
the tragus (c) and an- it can easily be properly fitted to the user's ear,
titragus (d) of an auricle (a), said housing (16) thereby increasing the
closing property. Simulta-      being supported by said tragus (c) and an-
neously, the air passage portion is formed between  10  titragus (d) when
accommodated within said the ring member 11 and the housing 16 by the
concave portion of said auricle (a); concave groove portion 14, thereby
connecting the      an electroacoustic transducer element incor- inside and
outside portions of the cavum concha b      porated within said housing
(16); and air passage, so obtaining a similar effect to that of  an elastic
ring member (1) attached to an outer the first embodiment.
15       peripheral portion of said housing (16); In the third embodiment
shown in Figure 12,        characterized in that: the housing 16 has a
thick portion 16a formed at       an air passage portion (10; 14; 16a) is
formed one portion of the outer periphery thereof, and an     through at
least one of said housing (16) and air hole 16a1 is formed through the
thick portion      said ring member (1) so as to communicate a 16a in the
front to rear direction thereof. The hous-  20  sound emanating front
portion and a sound ing 16 is attached to a ring member 31 formed
emanating rear portion with each other. similarly to the ring member 1 of
the first embodi- ment.                                              2.
Apparatus according to claim 1 wherein said As shown in Figure 12, the ring
member 31          ring member (11) increases in thickness there- has a
thick portion 31a which protrudes from the  25   of in one direction, so
that a centre position of centre of the ring member 31 in one direction. A
an inner circumference and a centre position of cylindrical base ring
portion 32 has a flange portion  an outer circumference thereof are
displaced 32a inwardly formed around one edge portion            from each
other. thereof and a thick portion 32b formed at one portion thereof. The
configuration of the thick por-  30  3. Apparatus according to claim 2
wherein said ion 32b follows the configuration of the outer pe-     air
passage portion (10) is formed through a ripheral portion of the housing
16, that is, the outer  thick portion (11a) of said ring member (11).
peripheral portion having the thick portion. The thick portion 32b is
opposed to the thick portion  4. Apparatus according to claim 2 wherein the
16a of the housing 16, and the thick portion 31a of  35  thick portion
(11a) of said ring member (11) is the base ring member 33 is provided
around the         secured to said housing (16) so that, upon use, outer
periphery of the base ring portion 32.           said thick portion (11a)
is supported by said In the third embodiment, the elastic ring mem-
antitragus (d) of the auricle (a). ber 31 is formed so as to protrude
towards the antitragus d side so that, when it is wom by the   40  5.
Apparatus according to claim 1 wherein said user, it can easily be properly
fitted to the ear,     housing (16) is increased in thickness at a thereby
increasing the closing property. Simulta-      portion thereof supported in
use by said an- neously, the inside and outside portions of the
titragus (d) so that said thick porion (11a) pro- cavum concha b are
communicated with each oth-         trudes in the outer peripheral
direction of said er by means of the air hole 16a1 formed through   45
housing (16). the thick portion 16a of the housing 16, thus achieving the
same action and effect as those of   6. Apparatus according to claim 5
wherein said the first and second embodiments.                      air
passage portion (14) is formed through said While in the first, second and
third embodi-       thick portion (11 a) of said housing (16). ments the
centre positions of the inner and outer  5o circles of each of the ring
members 1, 11 and 31   Patentansprlche are displaced from each other, the
outer configura- tion of the ring members used need not be circular  1.
Elektroakustische Wandlervorrichtung  beste- and may be ellipital or of
other shape, so long as     hend aus: the thickness of one portion thereof
is increased in  55  einem Gehiuse (16) das derart ausgebil- one direction,
and the front and rear portions of the  det ist, daB es in einen konkaven
Teil einer driver unit are communicated with each other.
hohlenformigen Muschel (b) zwischen dem Tragus (c) und dem Antitragus (d)
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* C   L   M   S i muschel (a) eingepaft werden kann, wobei das
ledit tragus (c) et ledit anti-tragus (d) besagts Gehluse (16) durch
besagten Tragus                lorsqu'il est regu a l'interieur de ladite
(c) und Antitragus (d) gestUtzt wird, wenn es             partie concave
dudit pavilion auriculaire innerhalb des konkaven Teiles besagter Ohr-
(a); muschel (a) eingepaft ist;                   6          - un element
transducteur eioctro-acousti- ein in besagtes Gehluse (16) eingebautes
quo incorpore a l'intdrieur dudit boftter elektroakustisches
Wandlerelement; und                    (16); et ein an einem Muferen
peripheren Tell des            - un element annulaire elastique (1) atta-
besagten Gehluses (16) befestigtes elasti-                che sur une
partie pdriphdrique exterieu- sches ringfdrmiges Tell (1);
10            re dudit boftier (16); dadurch gekennzelchnet, daB
caractdrisa en ce quo: ein Luftdurchgangsteil (10; 14; 16a) zur gegen-
un passage d'air ( 10; 14; 16a) est forme seitigen Verbindung von einem
vorderen ton-               a travers l'un au moins dudit boftter (16)
abstrahlenden Tell und einem  rOckwartigen                et dudit element
annulaire (1) de manibre tonabstrahlenden Tell in zumindest einem,   is
& faire communiquer l'une avec l'autre dem besagten Gehluse (16) oder dem
besag-                 une partie frontale d'emission sonore et ten
ringfdrmigen Teil (1), ausgebildet ist.               une partis arribre
d'tmission sonore. 2. Vorrichtung nach Anspruch 1, worin das be-        2.
Appareil selon la revendication 1, dans loquel sagte ringformige Tell (11)
in seiner Stirke in  20  ledit didment annulaire (11) a une epaisseur z>
einer Richtung zunimmt, so daB eine zentrale          qui augmente dans une
direction, de sorte Position eines inneren Umfanges und eine zen-
qu'une position centrale d'une circonference trale Position eines auferen
Umfanges gegen-         intdrieure et une position centrale d'une circon-
einander verlagert sind.                             fdrence ext~rioure de
celul-ci sont ddplacoes 25      l'une de l'autre. 3. Vorrichtung nach
Anspruch 2, worin besagtes Luftdurchgangsteil (10) in einem  verstarkten
3. Appareil selon la revendication 2, dans loquel Bereich (11a) des
besagten ringfdrmigen Tei-         ledit passage d'air (10) a travers une
partie les (11) ausgebildet ist.                            dpaisse (11a)
dudit element annulaire (11). 30 4. Vorrichtung nach Anspruch 2, worin der
ver-       4. Appareil solon la revendication 2, dans lequol stlrkto
Bereich (1la) des besagten ringformi-        la partie tpaisse (11 a) dudit
element annulaire gen Teiles (11) an besagtem  Gehause (16)            (11)
est fixee sur ledit bottier (16) de telle gesichert ist, so daB der
verstarkte Bereich         maniere qu'en utilisation ladite partie epaisse
(11a) bei der Bonutzung durch besagton Anti-  35     (11 a) soit supportse
par ledit anti-tragus (d) du tragus (d) der Ohrmuschsl (a) gestUtzt ist.
pavilIon auriculaire (a). 5. Vorrichtung nach Anspruch 1, worin die Starke
5. Appareil selon la revendication 1, dans lequel des besagten Gehauses
(16) in einem  Teil            bottier (16) a une 4paisseur qui augmente
desselben vergr6Bert ist, welches bei der Be-   4o   dans une region de
celui-ci qui est supportse nutzung von besagtem Antitragus (d) gestUtzt
en utillsation par ledit anti-tragus (d), de sorts wird, so daB der besagte
verstarkte Bereich          que ladite partie dpaisse (11 a) fait saillie
dans (1la) in auBerer peripherer Richtung des be-         la direction
pdriph6rique exterioure dudit bot- sagten Gehluses (16) hervorsteht.
tier (16). 46 6. Vorrichtung nach Anspruch 5, worin besagtes       6.
Appareil salon la revendication 5, dans loquel Luftdurchgangsteil (14) in
besagtom verstark-        ledit passage d'air (14) est form4 a travers ten
Bereich (1 la) des besagton Gehauses (16)        ladite epaisse (11 a)
dudit botder (16). ausgebildet ist. 50 Revendlcatlons 1. Appareil A
transducteur electro-acoustique: - un bottier (16) forme de manibre a Otre
log6 & l'int~rieur d'uns partie concave   55 d'une conque (b) entre le
tragus (c) et l'anti-tragus (d) d'un pavilion auriculaire (a), ledit
bottler (16) etant supporte par 5    


