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[57] ABSTRACT

A stereophony-simulating earphone which enables a
user of the earphone to hear monaural sound as if it
were stereophonic sound. The earphone includes a
pair of horseshoe-shaped acoustic paths which lead to
left and right ears of the uspr. Mounted at a point on
one of the acoustic paths which is one-sided from the
midpoint of said one path is a woofer electro-acoustic
transducer and mounted at a point on the other of the
acoustic paths which is one-sided opposite to said
woofer from the midpoint of said other path is a
tweeter electro-acoustic transducer.. Both electro-
acoustic transducers are fed by a common monopho-
nic electrical signal to accomplish excellent stereo-
phonic sound simulation.

6 Claims, 4 Drawing Figures
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STEROPHONY - SIMULATING EARPHONE

The present invention relates to a stereophony-
simulating earphone by which the user of the earphone
can hear monaural sound as if it were stereo sound.

The - stereophonic effect may be obtained
acoustic-psychologically and acoustic-physiologically
and it enables the user to enjoy the real sound of per-
formance to the fullest. The stereophonic sound pro-
vides the positional feeling of the sound source and ren-
ders the sound moving and spreading. The stereo-
phonic sound also serves to reduce noise and to make
the sound/noise ratio higher. In addition, such a sound
sounds as if the frequency band thereof is widened.
This phenomena can be analyzed from a physical
standpoint. Stated illustratively, the three factors, i.e. a
level difference, a time difference and a phase differ-
ence between right and left sounds, are considered to
contribute the feeling as if the listener were at a line
performance. '

The stereophony-simulating earphone in accordance
with the present invention provides a simulated stereo-
phonic effect by furnishing monaural sound with the
above-mentioned three factors through a simple ar-
rangement.

According to the present invention, there is provided
a stereophony-simulating earphone comprising a pair
of acoustic paths each adapted to lead to left and right
ears of a user of the earphone, a tweeter electro-
acoustic transducer mounted at a point on one of said
pair of acoustic paths which is located to one side of the
longitudinal midpoint of said one path for supplying
acoustic power through said one path, a woofer elec-
tro-acoustic transducer mounted at a point on the other
of said pairs of acoustic paths which is located on the
opposite side of the longitudinal midpoint of said other
path for supplying acoustic power through said other
path, and means for supplying a common electrical sig-
nal to said woofer electro-acoustic transducer and said
tweeter electro-acoustic transducer.

The invention will be better understood from the fol-
lowing description taken in connection with the accom-
panying drawings in which:

FIG. 1 is a schematic perspective view showing a pre-
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the present invention,

FIG. 2 depicts frequency characteristic curves for a
woofer earphone and a tweeter earphone used in the
earphone of FIG. 1,

FIG. 3 is a schematic cross sectional view showing an
example of an electro-acoustic transducer for the
woofer, and

FIG. 4 is a cross sectional view showing an example
of an electro-acoustic transducer for the tweeter.

In the present invention, there are provided two
acoustic paths each adapted to communicate with the
left and right ears of the user. As seen from FIG. 1,
tubes 1 and 2 of flexible synthetic resin are formed inte-
grally with each other and are bent in a horseshoe
shape. These tubes 1 and 2 have inner diameter of 4.8
mm in the present example, and the radius of curvature
of said horseshoe shape is determined to be about 6 cm
- so that an ordinary adult may put both ends of the ear-
phone in his ears across his head. Both ends of the inte-
grated tubes 1 and 2 are bent inwardly toward each
other. To each of the bent ends is connected an ear
plug 3 or 4 which is common to the tubes 1 and 2.
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At a point on one side of the longitudinal mid-point
of the acoustic path defined by tube 1, more particu-
larly near the bent end for the ear plug 3 in the illus-
trated example, there is mounted a woofer acoustic
transducer 5. At a point on the opposite side of the lon-
gitudinal mid-point of the other acoustic path defined
by the tube, i.e. on the opposite side relative to the lo-
cation of the transducer 5, more particularly near the
bent end of the ear plug 4, there is mounted a tweeter
acoustic transducer 6. The acoustic transducers 5 and
6 are connected to a common plug 9 through common
lead wires 7 and 8.

As illustrated by a curve 10 of FIG. 2, the woofer
acoustic transducer 5 has a transducing characteristic
exhibiting a high response below about 1,000 Hz, while
the tweeter acoustic transducer 6 has, as shown by a
curve 11 of FIG. 2, a transducing characteristic exhibit-
ing a high response in high frequency band between
1,000 Hz and 3,000 Hz. The transducing response of
the tweeter transducer 6 below 1,000 Hz should be at
least 10 db below that of the woofer transducer 5. The
acoustic transducers 5 and 6 may be those used in a
conventional earphone.

In case an electro-magnetic type earphone is used,
the woofer acoustic transducer 5 has, as shown in FIG.
3, a ring magnet 14 mounted in a casing 13, and a vi-
brating plate 15 of synthetic resin such as polyester
mounted opposite to one end surface of the ring mag-
net 14. Mounted within the center opening of the ring
magnet 14 is a coil 16 coaxial with said ring magnet 14.
A magnetic yoke 17 positioned at the central portion
of the coil 16 is connected with the other end surface
of the ring magnet 14. The vibrating plate 15 has an
iron plate 18 attached thereto. Fixed to the side of the
casing 13 facing to the vibrating plate 15 is an ear plug
19 through which the acoustic transducer § is acousti-
cally coupled to the acoustic path 1. With such a vibrat-
ing plate 15 and iron plate 18, the woofer acoustic
transducer 5 may present a high response in a lower
frequency range.

The tweeter acoustic transducer 6 may be con-
structed in substantially the same manner as the woofer
acoustic transducer, as shown in FIG. 4, but the vibrat-
ing plate thereof is made of a thinner iron plate 20. In
addition, small bores 21 are provided in outer side of
the casing 13 and near the ear plug 19 for attenuating
a lower frequency component and obtaining a high re-
sponse in higher frequency band.

According to the stereophony-simulating earphone
of the present invention described above, monophonic
electrical signal supplied from the common plug 9 is
transduced into acoustic signals by the acoustic trans-
ducers 5 and 6, respectively. These signals are fed to
the ear plugs 3 and 4 through the acoustic paths 1 and
2 and then to the left and right ears of the listener. With
such an arrangement the sound from the woofer acous-
tic transducer § is stronger in the ear plug 3 while the
sound from the tweeter acoustic transducer 6 is stron-
ger in the ear plug 4. Thus, the sounds supplied to left
and right ears have different frequency responses and
are at different levels at a given frequency. In addition,
there is a difference in length between the path through
which the sound from the woofer acoustic transducer
5 reaches the ear plug 4 via the acoustic path 1 and the
path through which the sound from the tweeter acous-
tic transducer 6 reaches the ear plug 4 via the acoustic
path 2, Therefore, a given signal is heard at different
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times at both ear plugs. This time difference serves to
offer a sense of distance or echo effect. Thus, the feel-
ing of stereophonic sounds, or the feeling as if the lis-
tener were at a line performance can be obtained by
the three factors, i.e., level difference, time difference
and phase difference produced through the stereopho-
ny-simulating earphone of the present invention and
excellent simulated stereophonic sound is attained.

Although the electro-magnetic earphone is used in

the illustrated embodiment, it should be understood
that any other acoustic transducers such as crystal ear-
phone or the like may be successfully used.

What is claimed is:

1. A stereophony-simulating earphone, comprising:

a pair of sound-transmitting earpieces adapted to
transmit sound to the ears of the user;

a pair of separate, elongated, hollow bodies defining
a pair of separate acoustic paths, each body being
attached at its opposite ends to said earpieces so
that both said acoustic paths are acoustically cou-
pled to both said earpieces;

a tweeter electro-acoustic transducer mounted on
one of said bodies for supplying acoustic power to
one acoustic path and being located at a position
on said one path which is closer to one earpiece
than it is to the other earpiece;

a woofer electro-acoustic transducer mounted on the
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other of said bodies for supplying acoustic power
to the other acoustic path and being located at a
position on said other path which is closer to said
other earpiece than it is to said one earpiece;

and means for supplying a common electrical signal

to said woofer electro-acoustic transducer and said
tweeter electro-acoustic transducer.

2. A stereophony-simulating earphone according to
claim 1, on which said tweeter electro-acoustic trans-
ducer is mounted in said one path at a location close to
said one earpiece, and said woofer electro-acoustic
transducer is mounted on said other path at a location
close to said other earpiece.

3. A stereophony-simulating earphone according to
claim 1, in which said bodies are tubes having the same
diameters.

4. A stereophony-simulating earphone according to
claim 3, in which said tubes are of substantially the
same length.

5. A stereophony-simulating earphone according to
claim 1, in which said earpieces are earplugs.

6. A stereophony-simulating earphone according to
claim 1, in which said means for supplying a common
electrical signal is a single plug adapted to receive the
signal, said plug being electrically connected to both of

said transducers.
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