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(54) Earspeaker

(57) A magneticcircuit 60 and adiaphragm
61 are carried by an annularframe 63 which
is coupled to an outer case 74 by means ofa
recess portion 63dso thataflush outer
surface is formed between the case 74 and
the frame 63. A front cover 76 having sound
holes 76athereinis coupled to the frame 63
by further recess means 63cso thata flush
outer surface is also formed between the
cover 76 and the frame 63.
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SPECIFICATION
Ear speaker

5 Thepresentinvention relates to speakers adapted to
be attached to human ears so that sounds can be
heard therefrom.

Avarfety of so-called ear speakers have been
proposed previously, and can be generally classified
10 into fourtypes according to the manner in which they
are worn, as depicted in Figures 1(a) to 1(d) of the
accompanying drawings. Figure 1(a) shows a pair of
ear speakers in the form of a so-called “headphone”,
which is made up of a pair of speaker units 1, a head
15 band 2 coupling the speaker units 1togetheranda
cord 3 through which electrical signals are supplied to
the speaker units 1. The head band 2 has a resiliency
so astofitthe speaker units 1to the user’s external
ears, respectively. Forthis reason, a rather large
20 pressure is applied to the user’s temples and/or the
external ears or pinnae, as a result of which the feel of
the headphones when worn will deteriorate. Also,
with such a construction, since the speaker units 1 are
fitted on the external ears or pinnae in order for the
25 userto hearthe sounds emitted thereby, each speaker
unit 1is farfrom aninletto the external auditory
meatus and the space defined therebetween is rather
bulky. Therefore only part of the acoustic energy
emanating from each speaker unit 1 is supplied to the
30 auditory meatus, the remainder being leaked away so
that efficiency is decreased. Moreover, dueto the
acoustic circuit defined by the speaker unit 1 and the
external ear, sound reflections from the surface of the
external ear and the unit results in a degradation of the
35 acoustic characteristics. Forthis reason, itis difficultto
provide high performance speakers of this type.
Figure 1(b) shows a so-called ear hook type speaker,
which comprises a speaker unit 1, an ear suspension
loop 12 formed integrally withthe unit T andacord 3
40 through which electrical signals are supplied. The ear
speaker is hooked around the external ear or pinna to
hold the unit 1 in position. However, the fitting is not
stable and it is difficult to attach the ear speakertothe
external ear or detach ittherefrom. Furthermore, the
45 unit 1is in contact with the external ear or positioned
in the vicinity thereof, so that forthe same reasons as
mentioned above in relation to the headphones, the
ear speaker is inferior in its acoustic characteristics.
Figure 1(c) shows a stethophone or jaw suspension
50 speaker, composed of a pair of speaker units 1,a band
2inthe form of a stethoscope and a cord 3 through
which electrical signals are supplied. The units 1 are
held close to the external ears or pinnae with a pair of
projecting acoustic tubes 4 being held in contact with
55 parts ofthe external ears or pinnae by the resilient
force of the band 3. Figure 1(d} shows a so-called
earphone which is composed of a speaker unit 1, an
ear plug5extending from a front surface of the unit 1
and acord 3through which electrical signals are
60 supptied. The ear plug 5, which serves as an acoustic
tube, isinserted into the external auditory meatus and
isthen held there. Thefitting characteristics obtained

with the devices shown in Figures 1(c) and {d) are not
stable, so that the devices are liable to be pulled out of
65 the user’s ears resulting in an inferior feeling in use.
Moreover, with these devices, generated sounds are
propagated via the acoustic tubes. Such constructions
cannot provide desirable acoustic characteristics.

Figure 1(e) shows a conventional headphone

70 wherein a speaker unit is composed of a magnetic
circuit 60 having a magnetic gap 60a, a vibrating
diaphragm 61 having a voice coil 61aand aframe 63to
which the magnetic circuit 60 is directly secured and to
which the diaphragm 61 is secured through a ring 62.

75 The speaker unitis encased and securedina
protection case 64 made up of a body 64a and a cover
64b. An ear pad 65 is attached around sound holes
64b' inthe cover 64b, while a sound absorbing
material 66 is attached to the bottom of the body 64a.

80 Reference numeral 63a denotes sound holes formed
in the frame 63. In assembling this headphone the
outer periphery ofthe frame 63 in which the di-
aphragm 61 is provided is secured to the inner
periphery of the body 64a of the case 64, thereby fixing

85 the speaker unitin a predetermined position, and then
cover 64bis attached to the outer periphery of the
body 64a. The outer diameter of the case 64 is
considerably larger than the diameter of the di-
aphragm 61, so that space efficiency is inferior.

90 Consequently, with such a construction, itis very
difficult to miniaturize the ear speaker.

As will be apparent from the above description, the
various types of known ear speakers cannot simul-
taneously satisfy the compactness and high perform-

95 ance requirements available commercially inthe
audio equipment market. In view of the above noted
defects inherent to conventional constructions, itisan
object of the presentinvention to provide a noval ear
speaker which can be made compact and which can

100 have a high performance.

Accordingly, the presentinvention provides an ear
speaker comprising a substantially cup-shaped outer
case, sound generating means including a magnetic
circuit and a vibrating circuit, an annular frame

105 carrying the sound generating means, and coupling
means coupling the outer case and the annular frame
so as to form a flush outer surface between the outer
case and the annular frame.

Preferably, the ear speaker also comprises a front

110 cover memberin which atleastone hole is formed,
and further coupling means coupling the annular
frame and the front cover so as to form a further flush
outer surface between the outer case and the annular
frame.

115 The presentinvention will now be further described,
by way of example, with reference to the remaining
figures of the accompanying drawings, in which:—

Figure 2 is a schematic view of a human ear as
viewed obliquely from a front side thereof, having an

120 ear speaker according to the invention fitted therein;
and

Figure 3 is a cross-sectional view of a headphoneto
which the invention is applied.
In Figure 2, there is shown an ear speaker fully

This print embodies corrections made under Section 117(1)
of the Patents Act 1977.
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accommodated and attached in the concha d of the
external ear underthe tragus b and the anti-tragus ¢,
positioned in front of the external auditory meatus a.
The ear speaker has a configuration and a size such
thatitis held by the frictional force generated between
the walls of the concha d, the tragus b and the
anti-tragus c. A cord 45 of the speaker extends through
atragusslit {the incisura intertragica) eto the outside.

Figure 3 shows the presentinvention as appliadtoa
headphone, the same reference numerals asin Figure
1{e) being used to denote similar components. The
speaker unitshown in Figure 3 is a general moving coil
type dynamic unit. A central hole 63bis formedin the
cup-shaped frame 63, and a magnetic circuit 60 is
inserted into the central hole 63b. A vibrating di-
aphragm 61 is secured to aring 62 fixed to the bottom
portion ofthe frame 63. Concave portions 63cand 63d
are formed in the frame 63 as shown. The rear side of
the speaker is covered by a cup-shaped rear cover 74
having the same diameter as the outer periphery of
the frame 63. The recess portion 63dserves asa
positioning member when the cover 74 is attached to
the speaker by means of adhesive orthe like. The front
side ofthe speaker is covered by a planar front cover
76 having the same diameter as the outer periphery of
the frame 63. The recess portion 63cservesas a
positioning memberwhen the cover 76 is attached to
the speaker unit by means of adhesive or the like.
Sound holes 76a are formed in the front cover 76 and
an ear pad 65 is attached thereto. In the same way, a
sound absorbing member 56 is encased in the bottom
ofthe rearcover74.

As mentioned above, the outer periphery of the
frame in which the speaker unitis fixed with the
magnetic circuit 60 and the diaphragm 61 extends to
the outside ofthe speaker because the outer diameter
ofthe frame is substantially the same as thatof the
rear cover and the front cover. With such a construc-
tion, the diameter of the speaker unit and the vibrating
unitcan be relatively widened when the physical size
ofthe speakeris limited for compactness.

CLAIMS

1. Anearspeakercomprising a substantially
cup-shaped outer case, sound generating means
including a magnetic circuit and a vibrating circuit, an
annularframe carrying the sound generating means,
and coupling means coupling the outer case and the
annularframe so asto form a flush outer surface
between the outer case and the annular frame.

2. Anearspeakerasclaimedinclaim 1, further
comprising a front cover memberin which at leastone
hole is formed, and further coupling means coupling
the annularframe and the frontcoverso astoforma
furtherflush outer surface between the outer case and
the annularframe.

3. Anearspeakersubstantially as hereinbefore
described with reference to Figure 3 ofthe accom-
panying drawings.

New claims or amendments to claimsfiled on 21st
November 1984.
Supersededclaims 1,2, 3.

1. Anear speaker comprising an annular frame

65 having a central opening in which a magnetic circuitis

70

75

mounted, an integral rim on said frame, a vibratable
diaphragm mounted on said frame and coacting with
said magnetic circuit to constitute sound generating
means, a substantially planar front cover attached to
said rim, said diaphragm being contained withina
space defined by said frame, said rim and said front
cover, and a substantially cfosed cup-shaped back
cover attached to said rim, the outer edges of the rim,
the front cover and the back cover forming a substan-
tially flush outer surface of the ear speaker.

2. Anearspeakersubstantially as hereinbefore
described with reference to Figure 2 of the accom-
panying drawings.
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