
1                0 064 553                      2 Description
Figure 4 is a rear. view of the transducer of Figure 1 attached to the
auricle; This invention relates to electro-acoustic trans-   Figure 5 is a
partial cross-sectional view taken ducers suitable for wearing in the ear.
along line V-V' in Figure 4; An earphone may comprise a moulded casing    5
Figure 6 is a cross-sectional view of the trans- which houses a small
electro-acoustic transducer    ducer of Figure 1; [err] of electromagnetic
type, and having a        Figure 7 is a perspective view of a front wall
pipe forming a sound path and extending from        forming one portion of
an outer casing of the one surface thereof. In use of the earphone the
transducer of Figure 1; pipe is inserted into the external auditory   to
Figure 8 is a like perspective view of a rear wall meatus. Although such an
earphone is very com     thereof; pact and convenient, it is not
comfortable to        Figure 9 is a cross-sectional view of a plate wear
and the tone quality is not good.              body to form the outer
casing of the transducer An improved earphone uses a dynamic loud-
of Figure 1; and speaker unit housed in a casing with a pad on    15
Figure 10 is an enlarged representation of one side of the casing and a
resilient bow on one   microscopic openings formed through the outer end of
the casing. In use of the earphone the pad   casing. is securedly pressed
to the outside of the auricle  As seen in Figures 1 and 2, an
electro-acoustic and the bow is caught in an external periphery of
transducer 10 according to the invention has an the auricle. However, this
arrangement is not   20   outer casing 30 housing an electro-acoustic very
stable, and moreover the tone quality may      transducer element 20
comprising a diaphragm [err] deteriorated depending on the position at
and a magnetic circuit, and a cord supporting which the earphone is
attached to the auricle.      member 50 extending from the outer casing 30
German patent specification no. DE-C-             to support an external
connection cord 40 for the 348388 discloses an earphone having a sound
25   electro-acoustic transducer element 20. outlet member which extends
from a casing and        As shown in Figures 3 and 4, the outer casing is
inserted into the external auditory meatus. A    30 is formed of an
appropriate size so as to be cord supporting member extends from the rear
engaged with a cavum concha B, which is a con- of the casing and encloses
an external con- .       cave portion of an auricle A, and is further con-
nection cord for the earphone. The cord support-   30   structed such that
when engaged with the cavum ing member has a downwardly extending por-
concha 8, at least two points of an external sur- tion which in use
contacts an external surface of   face of the outer casing 30 can be
supported by a, the auricle.                                       tragus C
and an antitragus D respectively, which US patent specification no. US-A-2
391 924        form portions of the auricle A. discloses an earphone having
a casing, part of   35   Referring to Figure 3, a diameter [err] of the
which fits into the concave portion of the auricle  cavum concha B is
generally in a range of 10 mm and is supported by the [err] and antitragus.
to 20 mm, a distance 1 between the tip C' of the According to the present
invention there is       tragus C to the tip D' of the antitragus D, which
provided an electro-acoustic transducer com-        extend towards each
other across the cavum prising:                                      40
concha B is generally in a range of 4 mm to 12 a casing housing an
electro-acoustic trans-       mm, and the depth of the cavum concha B in
the ducer element, said casing being of a size so as    vicinity of the tip
C' of the tragus C is generally in in use to fit into the concave portion
of an auricle  the range of 7 mm  to 14 mm. A recess G and be supported by
the tragus and antitragus;      extending across a bottom portion of the
cavum characterised by:                             45   concha B, between
the tragus C and the anti- said casing having a front portion which is
tragus D has a concave upward surface E. larger than the opening of the
external auditory      Thus the outer casing 30, which is to be meatus and
in use does not penetrate thereinto;     engaged with the cavum concha B
having the and                                                 above sizes
and shapes, and is shown in Figure a cord supporting member extending from
so   2, is formed generally as a circular truncated said casing and
enclosing an external connection    cone in which a diameter [err] thereof
is in a range cord for said transducer element, said cord sup-   of about
14 mm to 18 mm and a width w thereof porting member including a downwardly
extend-       is in a range of about 5.5 mm to 7.5 mm. The ing portion
which in use can contact an external    outer casing 30 comprises a front
portion 31 surface of the auricle.                       55   corresponding
to a bottom surface thereof and a The invention will now be described by
way of     back portion 32 corresponding to a remaining example with
reference to the accompanying          surface thereof. The back portion 32
has an drawings, throughout which like parts are           inclined surface
32a corresponding to a side sur- referred to by like references, and in
which:      face, and a rear surface 32b corresponding to an Figure 1 is a
perspective view of one embodi-   60   upper surface. The front portion 31
is formed of a ment of electro-acoustic transducer according to    dome
shape so as substantially to close the the invention;
entrance of the external auditory meatus. The Figure 2 is a side view of
the transducer of      inclined surface 32a is constructed in such a Figure
1;                                           manner that a rear peripheral
portion thereof Figure 3 is a front view of an auricle;   65   facing
externally to the auricle A when engaged 



2    3                   0 064 553 with the cavum  concha 8 is tapered, and
an         bores 24c lying along a circumference, in order to inclined
angle [err] thereof is selected so as nearly to  radiate the rearward
vibrations of the diaphragm coincide with the surface E of the cavum concha
25 to the outside. At the through bores 24b and 8, for example,
approximately 35 relative to the   24c are placed damping members 28a and
28b, rear surface 32b.                              5    respectively. On
the other hand, the cord supporting              From the voice coil 26a is
led out a lead wire 41 member 50 extends from the rear surface 32b of
to the rear side of the magnetic circuit 24 via the the outer casing 30 and
includes a base portion 51  through bore 24b. At the rear side of the
magnetic bent approximately to an L-shape, and an elon-      circuit 24 is
attached a terminal plate 29 made of a gated nearly cylindrical portion 52
which guides   to   synthetic resin to which the connection cord 40 the
external connection cord 40 vertically down-    and the lead wire 41 are
connected via a terminal ward. The inward surface 53 of the elongated    -
42 secured to the terminal plate. portion 52 is substantially parallel to
and aligned   To  house  the electro-acoustic  transducer with one surface
of the rear surface 32b of the     element 20 in the outer casing 30, the
edge face of outer casing 30.                               15   the front
portion 31 of the outer casing may be When the outer casing 30 is engaged
with the      engaged with the external peripheral face of the cavum concha
8, as shown in Figures 3 to 5, the     raised wall 21b of the yoke 21, and
the edge face cord supporting member 50 faces the recess G        of the
back portion 32 of the outer casing wherein between the tragus C and the
antitragus D and       an insertion opening 33 is provided for the cord
extends downward so that the inward surface 53   20   supporting member 50
may be engaged with the of the elongated portion 52 is urged closely to
outer face of the peripheral edge portion 21a of contact with at least one
point F' lower than the   the yoke 21. The respective edge faces contact a
tragus C and the antitragus D on an external        protrusion 21c provided
on the peripheral edge surface of the lobe F.
portion 21a of the yoke 21 to define the engaging Therefore, as shown in
Figures 4 and 5, the    25   position. electro-acoustic transducer 10 is
attachably          In the electro-acoustic transducer 10, it is neces-
engaged with the cavum concha B so as to be         sary to provide
through-openings 34 in the front supported at three points. Two of these
points are  portion 31 of the outer casing 30 opposing the- the tip point
C' of the tragus C and the tip point D'  diaphragm 25 in order to radiate a
reproduced of the antitragus D which support the inclined sur-   30
sound. If the electro-acoustic transducer 10 is con- face 32a of the outer
casing 30, and the remaining  structed as a so-called open-air type wherein
the point is at least one point F' on the external      rear vibration
caused from the rear of the dia- surface of the lobe F which contacts the
inward     phragm 25 is radiated to the outside of the outer surface 53 of
the elongated portion 52 of the cord  casing 30, the through-openings 34
are also re- supporting member 50. Since the contact point F'   35   quired
to be provided on the back portion 32 of of the elongated portion 52 of the
cord supporting -  the outer casing 30. member 50 on the lobe F is
specifically positioned    However, in order to prevent ear-wax, iron lower
than the other two points at which the outer  powder or dust from entering
the outer casing 30, casing 30 is supported, the contact point F' func-
and thereby to protect the diaphragm 25 and tions to prevent the outer
casing 30 pivoting on    40   other elements of the electro-acoustic
transducer the other two points as indicated by an arrow X in  element 20,
it is desirable that the through- Figure 5 and falling out. Thus the
electro-acoustic  openings 34 be as small as possible consistent transducer
10 can be stably and positively          with a satisfactory sound
characteristic. In this attached or fastened to the auricle A without
respect attention is directed to the claims of our pressing into the
auditory meatus.             45    Divisional  European  Application  EP-A-
Referring to Figure 6, the electro-acoustic trans-  0 143 383 published
05.06.1985. ducer element 20 has a yoke 21 with an oval C-        To this
end, it might be thought that the outer shaped cross-section, a magnet 22
disposed on a     casing 30 could be formed by utilizing a plate central
portion of the yoke 21 and a top plate 23   member 31' having a
construction as shown in overlying the magnet 22 to form a magnetic   50
Figure 9. In this case the through-openings 34 are circuit 24. Between the
yoke 21 and the top plate   formed in a thin metal plate member 31a' by 23
is formed a magnetic gap 24a, and around a       pressing. Since it is
extremely difficult to form the voice coil bobbin 26 vertically attached to
a       through-openings 34 of small enough size in this central portion of
a diaphragm 25 is wound a        way to prevent dust entering, a sheet
member 35 voice coil 26a, which lies in the magnetic gap 24a.   55   of
mesh type, such as cloth, is bonded to one side To an inner peripheral
surface of a curved raised   of the plate member 31a'. The outer casing 30
wall 21b formed of an upper portion of an exter-    formed in this way can
prevent the entry of ear- nal peripheral edge 21a of the yoke 21 is
attached  wax and dust, without deteriorating the sound a peripheral edge
of a diaphragm 25 through a       characteristic. diaphragm ring 27.
60     However, the plate member 31' of Figure 9 is Through the central
portion of the magnetic        difficult to manufacture, and to solve this
prob- 



circuit 24 is formed a through bore 24b so as to    lem, the outer casing
30 is preferably made by radiate rearward vibrations of the diaphragm 25
electro-forming or etching. to the outside, and at the peripheral edge
portion    When the front and back portions 31 and 32 are 21b of the yoke
21 are also formed many through    65   constructed, negative moulds
(internal moulds) 3    5                   0 064 553
6 corresponding to the front and back portions 31         Claims and 32 are
[err] wherein many fine or micro- scopic through openings 34 of hexagonal
shape,       1. An electro-acoustic transducer (10) com- each edge of which
is. for example, nearly 0.2 mm    prising: long, as shown in Figure 10, are
formed. A metal    5  a casing (30) housing an electro-acoustic trans- such
as copper. nickel or iron is electro-deposited  ducer element (20), said
casing (30) being of a size the on bv electrolysis, and the
electro-deposited    so as in use to fit into the concave portion (B) of
metal is then peeled off the mould thereby dupli-  an auricle (A) and be
supported by the tragus (C) cating the shape of the mould. Alternatively,
by     and antitragus ID); characterised by: forming prototype moulds the
same as the front   1O    said casing having a front portion (31) which is
and back portions 31 and 32, electro-forming on     larger than the opening
of the external auditory the prototypes so as to produce negative moulds,
meatus and in use does not penetrate thereinto; and further electro-forming
on these negative        and a cord supporting member (50) extending
moulds, the desired outer casing 30 'can be          from said casing (30)
and enclosing an external duplicated.                                    15
connection cord (40) for said transducer element It is also desirable that
the microscopic open-    (20), said cord supporting member (50) including
ings 34 in the outer casing 30 are provided in a    a downwardly extending
portion (52) which in use portion opposing the diaphragm 25 with respect
can contact an external surface (F') of the auricle to the front portion
31, as shown in Figure 7, and  (A). in portions opposing the through
openings 24b    20    2. An electro-acoustic transducer according to and
24c formed in the magnetic circuit 24 relative   claim 1 wherein said
casing (30) has the general the back portion 32. as shown in Figure 8.
shape of a circular truncated cone. Since the outer casing 30 formed by
such             3. An electro-acoustic transducer according to
electro-forming is very thin, the load on the repro-  claim 1 or claim 2
wherein at least said front duced sound radiated from the diaphragm 25 is
25    portion (31) of said casing (30) comprises a plate small, thereby
making its acoustic impedance         member through which are many
microscopic- very low.                                            openings
(34) and which has been formed by As described above, since the
electro-acoustic     electro-forming. -transducer 10 can be attached or
worn without    .    4. An'electro-acoustic transducer according to being
pressed into or inserted into the external   30   claim 1 or claim 2
wherein at least said front auditory meatus or opening, it is comfortable
to     portion (31) of said casing (30) comprises a plate wear. Moreover,
since the auditory opening is not    member through which are many
microscopic tightly closed, the reproduced tone quality is not   openings
134) and which has been formed by deteriorated.
etching. By covering the external peripheral surface of   35  5. An
electro-acoustic transducer according to the outer casing with the plate
member in which      any one of the preceding claims wherein said - many
microscopic openings are formed, its outer      cord supporting member (50)
extends from the appearance can be made to be of metal mesh           back
portion of said casing (30). type, so as to produce a novel design. Also,
when      6. An electro-acoustic transducer according to the plate member
is formed by electro-forming,   40   any one of the preceding claims
wherein said the outer casing can be shaped so as easily to       cord
supporting member (50) extends from said produce the intended appearance,
and it can be       casing (30) so as in use to extend through a recess
freely designed.                                     (G) between the tragus
(C) and the antitragus (D). [err] the above-described embodiment, the cord
7. An electro-acoustic transducer according to supporting member 50 extends
from the under   45   any one of the preceding claims wherein said side of
the outer casing 30. So long as the point    cord supporting member (50) is
L-shaped. where the cord supporting member contacts the external surface of
the auricle A is positioned      Patentanspruche lower than the other two
points at which the outer casing 30 is supported, the cord supporting    50
1. Elektroakustischer Wandler (10) mit member can extend from another
portion of the          einem GehAuse (30), das ein elektroakustisches
outer casing 30. Moreover, if the cord supporting    Wandlerelement (20)
einschlief~t, wobei das Ge- member 50 is, for example, bifurcated, it can
con-   hause (30) von einer derartigen Grdle ist, daf es tact two points on
the external surface of the       in den konkaven Abschnitt (B) einer
Ohrmuschel auricle A, giving a more stable construction.  55   (A) palnt
und von dem Tragus (C) und dem Anti- Although as described the outer casing
30 is of    tragus (D) gehalten wird, dadurch gekennzeich- a circular
shape, if necessary it may be modified    net, 



into an ellipse shape or other shape corre-            daG3 das Gehduse
einen vorderen Teil (31) hat, sponding to the cavum concha S.
der groder als die Offnung des aug3eren Gehdr- The above-described
embodiment is an open-   60   gangs ist und in Gebrauch nicht in diesen
ein- air type of earphone, but in other types the micro-  dringt. und
scopic openings may merely be formed on the            dag ein
Schnurhaii.eii %2vi vouiesenert ist, das front portion of the outer casing
30. Also, the      sich von dem Gehause (30) aus erstreckt und eine
invention is not limited to earphones, but is also   5uBere
Verbindungsschnur 140) fur das Wandler- applicable to microphones.
65   element (20) einschlief3t, wobei das Schnurhalte- 4    5
0 064 553                       6 corresponding  to the front and back
portions 31      Claims and 32 are prepared, Wherein many fine or micro-
scopic through-openings 34 of hexagonal shape,         1. An
electro-acoustic transducer (10) corn- each edge ot whicch is, for example,
nearly 0.2 mm    prising: long, as shown in Figure 10, are formed. A metal
5  a casing (30) housing an electro-acoustic trans- such as copper. nickel
or iron is electro-deposited  ducer element (20), said casing (30) being of
a size [err] by electrolysis, and the electro-deposited    so as in use to
fit into the concave portion (B) of metal is then peeled off the mould
thereby dupli-    an auricle (A) and be supported by the tragus (C) cating
the shape of the mould. Alternatively, by     and antitragus (D);
characterised by: forming prototype moulds the same as the front   10
said casing having a front portion (31) which is and back portions 31 and
32, electro-forming on     larger than the opening of the external auditory
the prototypes so as to produce negative moulds,     meatus and in use does
not penetrate thereinto; and further electro-forming on these negative
and a cord supporting member (50) extending moulds, the desired outer
casing 30 can be          from said casing (30) and enclosing an external
duplicated.                                    15   connection cord (40)
for said transducer element It is also desirable that the microscopic open-
(20), said cord supporting member (50) including ings 34 in the outer
casing 30 are provided in a    a downwardly extending portion (52) which in
use portion opposing the diaphragm 25 with respect       can contact an
external surface (F') of the auricle to the front portion 31, as shown in
Figure 7, and  (A). in portions opposing the through openings 24b    20
2. An electro-acoustic transducer according to and 24c formed in the
magnetic circuit 24 relative   claim 1 wherein said casing (30) has the
general o the back portion 32, as shown in Figure 8.        shape of a
circular truncated cone. Since.the outer casing 30 formed by such
3. An electro-acoustic transducer according to electro-forming is very
thin, the load on the repro-  claim 1 or claim 2 wherein at least said
front duced sound radiated from -the diaphragm 25 is   25    portion (31)
of said casing (30) comprises a plate small, thereby making its acoustic
impedance         member through which are many microscopic- very low.
openings (34) and which has been formed by As described above, since the
electro-acoustic     electro-forming. transducer 10 can be attached or worn
without        4. An electro-acoustic transducer according to being pressed
into or inserted into the external   30   claim 1 or claim 2 wherein at
least said front auditory meatus or opening, it is comfortable to
portion (31) of said casing (30) comprises a plate wear. Moreover, since
the auditory opening is not    member through which are many microscopic
tightly closed, the reproduced tone quality is not   openings (34) and
which has been formed by deteriorated.
etching. By covering the external peripheral surface of   35  5. An
electro-acoustic transducer according to the outer casing with the plate
member in which      any one of the preceding claims wherein said many
microscopic openings are formed, its outer       cord supporting member
(50) extends from the appearance can be made to be of metal mesh
back portion of said casing (30). type, so as to produce a novel design.
Also, when      6. An electro-acoustic transducer according to the plate
member is formed by electro-forming,   40   any one of the preceding claims
wherein said the outer casing can be shaped so as easily to       cord
supporting member (50) extends from said produce the intended appearance,
and it can be       casing (30) so as in use to extend through a recess
freely designed.                                     (G) between the tragus
(C) and the antitragus (D). In the above-described embodiment, the cord
7. An electro-acoustic transducer according to supporting member 50 extends
from the under   45-   any one of the preceding claims wherein said side of
the outer casing 30. So long as the point    cord supporting member (50) is
L-shaped. where the cord supporting member contacts the external surface of
the auricle A is positioned      Patentanspruche lower than the other two
points at which the outer casing 30 is supported, the cord supporting    50
1. Elektroakustischer Wandler (10) mit member can extend from another
portion of the          einem Gehiuse (30), das ein elektroakustisches
outer casing 30. Moreover, if the cord supporting    Wandlerelement (20)
einschliellt, wobei das Ge- member 50 is, for example, bifurcated, it can
con-   hause (30) von einer derartigen Gr6(e ist, dal3 es 



tact two points on the external surface of the       in den konkaven
Abschnitt (B) einer Ohrmuschel auricle A, giving a more stable
construction.  55   (A) palt und von dem Tragus (C) und dem Anti- Although
as described the outer casing 30 is of    tragus (D) gehalten wird, dadurch
gekennzeich- a circular shape, if necessary it may be modified    net, into
an ellipse shape or other shape corre-            dag das GehAuse einen
vorderen Teil (31) hat, sponding to the cavum concha B.
der groper als die Offnung des auferen Gehdr- The above-described
embodiment is an open-    60    gangs ist und in Gebrauch nicht in diesen
ein- air type of earphone, but in other types the micro-  dringt, und
scopic openings may merely be formed on the            da ein
SchnurhaiteLeii (50) voryesehen ist, das front portion of the outer casing
30. Also, the      sich von dem Gehause (30) aus erstreckt und eine
invention is not limited to earphones, but is also   auBere
Verbindungsschnur (40) fOr das Wandler- applicable to microphones.
65   element (20) einschlielt, wobei das Schnurhalte- 4    7
*0 064  553                       8 teil (50) einen sich nach unten
erstreckenden        (C) et rantitragus (D); caracterisd en ce que ledit
Abschnitt (52) enthalt, der in Gebrauch eine aul3e-   boitier comporte une
partie frontale (31) qui est re Oberflic'e (F) der Ohrmuschel (A) beruhren
plus grande qus l'ouverture du canal auditif ex- kann.
terne et qui, en utilisation, n'y pdn~tre pas, et par 2.
ElektroakustischerWandlernachAnspruch 1,    5    une piece support de
cordon (50) s'etendant A bei dem das Gehiuse (30) die angenaherte Form
partir dudit boTtier (30) et enfermant un cordon de eines runden
Kegelstumpfes hat.                      connexion ext6rieure (40) pour
ledit element 3. Elektroakustischer Wandler nach Anspruch 1
transducteur (20). ladite pice support de cordon oder 2, bei dem zumindest
der vordere TeOl (31)       (50) com portant une partie dirigee vers le bas
(52) des Gehauses (30) ein Plattenteil enthalt, durch    to   qui, en
utilisation, peut venir en contact avec une das zahireiche mikroskopische
Offnungen (34)   -      surface externe (F') de l'oreille (A). verlaufen
und  das durch  elektrogalvanische          2. Transducteur
electro-acoustique selon la Behandlung ausgebildet worden ist.
revendication 1, dans lequel ledit boniter (30) a la 4. Elektroakustischer
Wandler nach Anspruch 1       forme generale d'un cone circulaire tronque.
oder 2, bei dem zumindest der vordere TeOl (31)   15   3. Transducteur
electro-acoustique selon la des Gehauses (30) ein Plattenteil enthilt,
durch      revendication 1 ou 2, dans lequel au moins ladite das zahireiche
mikroskopische Offnungen (34)          partie frontale (31) dudit boatier
(30) consiste en verlaufen und das durch Atzen ausgebildet wor-        une
plaque qui comporte de nombreuses ouver- den ist.
tures microscopiques (34) et qui a et6 formee par 5. Elektroakustischer
Wandler nach einem der   20    mise en forme electrolytique. vorhergehenden
Anspruche, bei dem sich das             4. Transducteur electro-acoustique
selon la Schnurhalteteil (50) von dem hinteren Tell des       revendication
1 ou 2, dans lequel au moins ladite Gehiuses (30) aus erstreckt.
partie frontale (31) dudit bottier (30) consists en 6. Elektroakustischer
Wandler nach einem der   .    une plaque qui comporte de nombreuses ouver-
vorhergehenden Anspruche, bei dem sich das    25   tures microscopiques
(34) et qui a et6 formee par Schnurhalteteil (50) derart von dem Gehause
(30)      gravure. aus erstreckt, daB es in Gebrauch durch eine Ein-
5. Transducteur electro-acoustique selon l'une buchtung (G) zwischen dem
Tragus (C) und dem         quelconque  des revendications  precedentes,
Antitragus (D) verlauft.                              dans lequel ladite
pice support de cordon (0) 7. Elektroakustischer Wandler nach einem der
30   s'etend a partir de la partie arriAre dudit bottler vorhergehenden
Anspruche, bei dem das Schnur-         (30). halteteil (50) L-f6rmig ist.
6. Transducteur electro-acoustique selon l'une quelconque des
revendications precedentes, Revendications
dans lequel ladite piAce support de cordon (50) 35   s'dtend A partir dudit
boatier (30) de maniere A se 1. Transducteur electro-acoustique (10), corn-
trouver, en utilisation, dans une cavite (G) entre le portant: un boltier
(30) dans lequel est loge un      tragus (C) et I'antitragus (D). el6ment
de transducteur 6lectro-acoustique (20),       7. Transducteur
electro-acoustique selon l'une ledit bottler (30) ayant une dimension telle
qu'en    quelconque  des  revendications  pr6cedentes, utilisation, il
s'ajuste dans la partie concave (B)   40    dans lequel ladite puace
support de cordon (50) a d'une oreille (A) en etant supporte par le tragus
la forme d'un L. 50 55 60 65    


