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(57) Abrégée/Abstract:

The ear pad according to the present invention has a number of gathered sound-insulating walls (12) monolithically provided on an
outer periphery of the basic body (11) made of an elastic material such as rubber, for instance, a silicon rubber or such as soft
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(57) Abrege(suite)/Abstract(continued):

synthetic resins, for instance, polypropylene in a ring form with a prescribed space In the axial direction and made of the same
material as that for the basic body. With this feature, the ear pad according to the present invention can provide softness and
adaptabillity to be set in an auditory meatus without stimulating sensitive portions thereof.
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ABSTRACT

The ear pad according to the present invention has a number

5 of gathered sound-insulating walls (12) monolithically provided
on an outer periphery of the basic body (11) made of an elastic
material such as rubber, for instance, a silicon rubber or such

as soft synthetic resins, for instance, polypropylene 1n a ring
form with a prescribed space 1n the axial direction and made of

10 the same material as that for the basic body. With this feature,
the ear pad according to the present invention can provide softness

and adaptability tobe set in an auditory meatus without stimulating

sensitive portions thereof.
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SPECIFICATION

EAR PAD AND EARPHONE WITH THE PAD

FIELD OF THE INVENTION
The present invention relates to an ear pad detachably set

in an ear hole (auditory meatus) and an earphone with the pad.

BACKGROUND TECHNOLOGY

This type of ear pad 51 based on the conventional technology
has, as shown in Figs. 6 and 7 each showing the case 1n which the
ear pad is applied to an ear plug, a fit section 53 slanted to
the rear edge side and comprising, for instance, athin and spherical
silicone rubber sheet provided at a tip of a hollow and cylindrical
basic body 52 and expanding toward a rear edde of the basic 52,
and because of the structure as described above, the ear pad can
be fitinanauditorymeatuswiththis fitsection, andalsoprovides
flexibilitytothesizeof anauditorymeatus intheradialdirection.

When the ear pad 51 as described above 1s inserted and set
in an auditory meatus, the ear pad can be set therein because the
fit section 53 provides softness, but as there 1s a taper portion
with the diameter gradually becoming smaller toward the depth
thereof on the auditory meatus at its entrance, when the ear pad
is inserted, the force P acting tocrush the fit section 53 generates

the force F to push back the ear pad as shown in the figures, so
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that theear padeasilydropsout. Onlythe frictional forcebetween
an external surface of the fit section 53 and the inner wall of
the auditory meatus acts against the force P for pushing back the
ear pad. Therefore, if the fit section 53 of the ear pad 51 1is
too soft, the frictional force becomes too small, and the ear pad
easily drops out. On the contrary, if the fit section 53 1s too
hard, it presses the inner wall of an auditory meatus, and causes
pain even if the ear pad is set there only for a short period of
time.

Fig. 8 is a cross~-sectional view showing the situation where
the fit section 53 of the ear pad 51 is deformed inside an auditory
meatus. The formandsizeof anauditory meatus vary ineach person,
and thedimensional relations aredelicate, and when the fit section
53 is inserted into a deeper position that the desired one, or
when the fit section 53 is larger than the auditory meatus, there
is no escaping space for deformation because of the monolithic
structure of the spherical portion, so that deformation occurs
to generate a clearance 55 on a portion of a periphery of the fit
section 53 with the sound insulating properties degraded. Even
if three types of ear pads, namely ear pads with small, medium,
and large size are prepared to respond to the individual difference,
at present it is difficult to completely overcome this problem.
In addition, when the ear pad is set in an auditory meatus, an
external surfaceof the fit section 53 closely contacts the internal

wall of the auditorymeatuson its entire surface, so that dermatitis
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often occurs 1n people having sensitive skin, and further if the
ear pad 1s set for a long time, stimulation easily occur due to
become stuffy, and the ear pad easily drops out due to sweat or

fat.

The present 1invention was made in the 1light of the
circumstances described above, and it is an object to provides
an ear pad having softness and adaptability to being set in an
auditory meatus without stimulating its sensitive portions which
can flexibly respond to the individual differences and also can
smoothly be set but is little affected by the decrease in the
frictional forceduetosweator fat, whichseldomgenerates becoming
stuffy or dermatitis even in people having sensitive skin, which
can be used without causing any discomfort and is resistant even
to the force acting in the releasing direction so that it hardly
drops out, which can improve the capability of attenuating noises
coming from the outside, and further which is excellent in the
sealing performance as well as in the sound insulating properties

and also to provide an earphone with the pad.

DISCLOSURE OF THE INVENTION

To achieve the object as described above, the present
invention provides an ear pad adapted to being inserted and
detachably set 1n an auditory meatus and having the structure in

which, on an outer peripheral surface of a hollow and cylindrical

basic body made of an elastic material like rubber such as silicone
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rubber or likesoft resin such as polypropylene, a number of gathered
sound-insulating walls made of the same material as the basic body
are monolithically provided 1in a ring form at a prespecified space
in the axial direction.

In the ear pad according to the present invention, the
configuration 1is allowable 1n which the sound-insulating walls
each contacting the inner wall of the auditory meatus at its
peripheral edge bend to the rear edge side when the ear pad is
set in an auditory meatus and a sealed space 1s formed between
the bending and adjoining sound-insulating walls.

Also the configuration is allowable in which a diameter of
the sound-insulating wall becomes gradually smaller at its tip,
and in this configuration, each of the sound-insulating walls 1is
provided in the direction crossing the central axis of the basic
body at right angles and the wall thickness becomes smaller toward
the outer periphery. The configuration is also allowable in
which each of the sound-insulating walls has the same diameter
of its entire portion and 1is slightly slanted to the rear edge
side with the wall thickness becoming smaller toward the outer
periphery. Further the sound-insulating wall may include air
bubbles for sound absorption. The maximum ocuter diameter may be
smaller than two times of the outer diameter of the basic body.
Inaddition, not less than fiveand notmorethantensound-insulating
walls may be provided on an external peripheral surface of the

basic body.
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With the present invention, the softness and adaptability
to being set without stimulating sensitive portions of an auditory
meatus are provided. Inotherwords, evenif thereistheindividual
difference in the form or size of an auditory meatus, or even when
an auditory meatus in the left ear of a person 1s different 1in
its size or other parameters from that 1n the right ear of the
same person, the ear pad can flexibly correspond to all of the
differences in each person. 1In addition, the ear pad can smoothly
and easily be set or detached, and is hardly affected by lowering
of the frictional force due to sweat or fat, and different from
a surface of the fit section based on the conventional, the surface
contacts with the inner wall of the auditory meatus on points,
so that becoming stuffy or dermatitis seldom occurs in an ear even
in people having sensitive skin, so that no discomfort occurs even
when the ear pad is set in an ear for a long period of time. Further,
once set in an ear, the ear pad hardly drops out, so that stable
adaptability to being set in an ear 1is provided. 1In the type of
ear pad according to the present invention having the configuration
in which a sealed space is formed between the sound-insulating
walls, the extremely high capability of attenuating noises coming
into an ear from the outside 1is provided.

The present invention provides an earphone which 1s
characterized in that the ear pad 1is provided at a tip section
of the basic body of the earphone.

With the present invention, it is possible to provide an
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earphone with the ear pad capable of providing the effects as
described above. The earphone with the ear pad can prevent
generationof echoof recelved sounds by the speaker or other related
components in an auditory meatus with its capability of attenuating
sounds by the sealed spaces described above, and always enables

excellent sound processing to insure high quality sounds.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is across-sectional front viewshowing a cross section
of an earphone microphone according to one embodiment of the present
invention taken along the axial direction;

Fig. 2A is a front view showling an ear pad;

Fig. 2B is a side view showing the left side of the ear pad;

Fig. 2C is a side view showing the right side of the ear

pad

-’

Fig. 2Disacross-sectional front viewshowingacross section
of the ear pad taken along the line 2D to 2D 1in Fig. 2B;

Fig. 3 is an explanatory view showing the actions;

Fig. 4 is a partially-broken front view showling an ear pad
according to another embodiment of the present invention 1in the
state where a lower half portion thereof 1s broken;

Fig. 5 is an explanatory view showing the actions;

Fig. 6 is a cross-sectional front view showling a case 1n
which the conventional type of ear pad is applied to an ear plug;

and
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Fig. 7 and Fig. 8 are views each showing the actions thereof.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the invention 1s described below with
reference to the attached drawings each showing a case 1n which
an embodiment of the present invention 1s applied to an earphone.
In Fig. 1, the reference numeral 1 indicates an ear pad, and this
ear pad is set at a tip section of the basic body 3 of an earphone
2. Thebasic body 3 of the earphone comprises a hollow and spherical
body 4 and a hollow and cylindrical body 6 with a prescribed length
monolithically formed in the projecting form from a portion of
the spherical body and with the tip opening section 5 connected
to inside of the spherical body 4. A speaker 7 is arranged within
the spherical body 4 at a position facing the tip opening section
5 of the hollow cylindrical body 6. The hollow cylindrical body
6 has a tip with the diameter becoming gradually smaller toward
its tip edge, and a circular hooking concave section 8 1s formed
on the outer peripheral surface of the tip section. A circular
hooking convex section 9 formed on an inner peripheral surface
of the ear pad 1 in the rear edge section is hooked in this hooking
concave section 8, and with this configuration the ear pad 1 is
set in the tip section of the basic body 3 of the earphone.

The ear pad 1 is made from silicone rubber adapted to a 1living
body, and is detachably set in an auditory meatus as shown in Fig.

2A to Fig. 2D, and has a hollow and cylindrical basic body 11 with
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both of the front and rear edges opened. The outer peripheral
surface of the basic body 11 in the front edge side has the diameter
becoming smaller toward its tip, and a number of thin gathered
sound-insulating walls made from the same as the basic body 11
are monolithically provided with a prescribed space in the axial
direction inthering formwith the diameter of the sound-insulating
wall 12 becomingsmall towarditstip. Thesesound-insulatingwalls
are provided in a direction rectangular to the center line of the
basic body 11. These sound-insulating walls 12 form a pad section
13 having a spherical expanded portion corresponding to the fit
section 53 in the conventional technology. The hardness of the
ear pad 1 is preferably any of 30, 40, and 50 degrees as measured
with the JIS hardness scale.

The number of sound-insulating walls 12 1s seven 1n this
embodiment, and this i1s one of preferable embodiments, and any
number is allowable in the range from 5 to 10, and also 11 or more
sound-insulating walls may be provided on the condition that the
number is close to 10. The maximum outer diameter D1 of the
sound-insulating wall 12 is smaller than two times of the outer
diameter d of the basic body 11, while the minimum outer diameter
D2 is a little larger than the outer diameter d of the basic body
11. The sound-insulating wall 12 does not stimulate sensitive
portions of theauditorymeatus and has thesoftness and adaptability
to being set required to the ear pad 1, and the wall thickness

T becomes smaller to the outer peripheral edge. A space H between
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the adjoining sound-insulating walls 12 is larger than the wall
thickness T of the sound-insulating wall 12. Although not shown
in the figures, the entire ear pad 1 1including the sound-insulating
walls 12 includes a number of air bubbles, and the bubbles provide
the sound-absorbing capability. The hooking convex section 9 of
the ear pad 1 is formed between the circular concave section 14
formed at the rear edge section of the basic body 11 and the circular
concave section 15 formed in the intermediate section thereof.

The best sizes of the various portions of the ear pad 1 are,
for instance, as described below. The length L of the basic body
11 in the axial direction is 9 mm, the outer diameter i1is 8 mm,
the maximum wall thickness T in the base section of the basic body
11 of the sound-insulatingwall 12 is 0.5 mm, maximumouter diameter
D1 is 14 mm, minimum diameter D2 1is 8.5 mm, and the space H between
the adjoining sound-insulating walls 12 is from 1 mm to 1.3 mm.

As described above, when the earphone 2 with the ear pad
1 is inserted in an auditory meatus from the tip side of the ear
pad 1 facing to the depth of the ear as shown in Fig. 3, the outer
periphery of the sound-insulating wall 12 contacts the inner wall
of the auditory meatus, and 1s gradually 1nserted with the

sound-insulating walls 12 of the ear pad 1 contacting the inner

wall bent (fallen) backward up to the position where the ear pad

1 Jjust fits to the auditory meatus. In this step, the
sound-insulatingwalls 12 bite the inner wall of the auditory meatus

in the wedge-~like state, so that the i1inner wall of the auditory
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meatus deforms to hook the outer periphery of the sound-insulating
walls 12 or the outer periphery of the sound-insulating walls 12
hook small irregqularities on the inner surface of the auditory
meatus, sothat the forceagainstreleaseof theearphone i1s generated.
Therefore the earphone can be set in the auditory meatus quite
stably.

In the state where the earphone 2 is set in an auditory meatus
as described above, the outer periphery of each of the
sound-insulating walls 12 bent backward contacts the inner wall
of the auditory meatus at pin points, and further a sealed space
is formed betweenthe adjoining sound-insulatingwalls12. Adeeper
side of the auditory meatus 1s completely sealed toward outside,
and many sealed spaces are formed in the deeper side, so that the
sealing capability and the sound-insulating capability are
extremely excellent. Therefore, external noises can effectively
be attenuated primarily with the sound-insulating walls 12 having
the sound-insulating capability, and secondarily with the sealed
spaces.

Todescribetheactionsof thesealedspaces in furtherdetail,
in contrast to the fact that there is only one fit section 53 having
the sound insulating effect in the conventional type of ear pad
51, a number of sound-insulating walls 12 are provided each
independently in this ear pad 1, and even 1f one of the
sound-insulating walls 12 deforms and a space is generated 1in the

deformed section, it does not influence other sound-insulating
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walls so long as the deformed portion does not contact other
sound-insulating walls, so that each of the sound-insulating walls
12 individually fits the inner wall of the auditory meatus. The
capability of attenuating external nolses 1s substantially higher
as compared to the conventional type of earphone.

As described above, the ear pad 1 according to the present
invention seldom drops out after i1t 1s set 1n an auditory meatus
and is extremely excellent inits capabilityof attenuatingexternal
noises, so that the ear pad 1 is very effective for use with the
earphone 2 at noisy places, and is indispensable for countermeasures
against noilises.

Fig. 4 and Fig. 5 show another embodiment of the present
invention. Also an ear pad 21 according to this embodiment is made
of siliconerubber suitedtoalivingbody liketheear padldescribed
above and is set on a tip section of the basic body 3 of an earphone,
and has a hollow and cylindrical basic body 31 with both of the
front and rear edges opened. Like the basic body of the ear pad
1, the basic body 31 has a circular hooking convex section 29 at
the intermediate section with circular concave sections 34, 35
formed before and beyond the convex section 29. On the outer
peripheral surface of the basic body 31, a number of thin gathered
sound-insulating walls 32 made of the same material as the basic
body 31 aremonolithically provided in aring formwith a prescribed
space in the axial direction. The number of sound-insulatingwalls

32 form a pad section 33 corresponding to the conventional type

11
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of fit section 53.

In this embodiment, five sound-insulating walls 32 are
provided, but this is only one of the preferred embodiments, and
any number of sound-insulating walls may be provided in the range
from not less than five and not more than ten, and even 11 or more
sound-insulating walls may be provided on the condition that the
number is close to 10. The sound-insulating wall 32 has the same
diameter in the entire body, and 1s slightly slanted to the rear
edge side. The outer diameter D3 of the sound-insulating wall 32
is smaller than two times of the outer diameter dl of the basic
body 31. The sound-insulatingwall 32 does not stimulate sensitive
portions of an auditory meatus and has the softness and adaptability
to being set generally required for the ear pad 21, because the
wall thickness T1 becomes smaller toward theouter periphery thereof.
A space Hl between the sound-insulating walls 32 1is smaller than
the wall

thickness T1 of the sound-insulating wall 32, but the space Hl

may be larger. Although not shown 1in the figure, the ear pad 21
including the sound-insulating wall 32 includes a number of air
bubbles in the entire portion, and the sound-absorbing performance
is provided by the bubbles.

The best sizes of the ear pad 21 in its various portions
are, for instance, as described below. The length L of the basic
body 31 in the axial direction 1is 7.5 mm, the outer diameter D3

is 12 mm, the maximum wall thickness Tl in the base section of

12
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the basic body 31 of the sound-insulating wall 32 1is 0.6 mm, and
the space Hl1 between the adjoining sound-insulating walls 32 1is
0.5 mm, and the space H2 between the outer peripheries of the
sound-insulating walls 32 1s 1 mm.

When the ear pad 21 1s set on the earphone 2 and the earphone
2 is inserted into an auditory meatus, the sound-insulating walls
32 bite the inner wall of the auditory meatus 1in the wedge-like
state, so that the earphone 2 is set 1n the extremely stable state.
Further like in the embodiment described first, sealed spaces are
formed between the sound-insulating walls 32 1in this state, and
the same effects as those in the first embodiment including the
excellent sealing and sound insulating capability are provided.
Further in this embodiment, the sound-insulating walls 32 are
slightly slanted backward to the rear edge side, so that load to
the user’s ear including pain generated when the ear pad 1 1is set
the user’s auditory meatus 1is further lower as compared to that
when the ear pad 1 according to the embodiment described first
is used, and in addition, as the outer peripheries of all the
sound-insulating walls 32 each having the same outer diameter
contact the inner wall of the auditory meatus as shown 1in Fig.
5 and no space connecting to the atmospheric space or a space inside
the auditory meatus is generated 1n the sealed space between the
adjoining sound-insulatingwalls, andbecauseof theconfiguration,
the sealing capability is higher with external noises further

attenuated, so that, when sounds generated inside the auditory
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meatus arecollected and converted tosignals, thevoicerecognition

is further improved.
In the embodiments of the present invention described above,
the basic bodies 11, 31 and the sound-insulating walls 12, 32 are
5 made of silicone rubber, but other materials including rubbers
such as urethane rubber or soft synthetic resins such as
polypropylene may be used. Also in the embodiments, the ear pads
1, 21 are set each on the earphone 2, but the ear pad according
to the present invention can be applied not only to an earphone,
10 but also to all of the devices set 1n an ear such as a hearing
aid or an ear plug. Further only the speaker 7 is provided in the
earphone 2, but it is needless to say that a microphone may be

arranged in addition to the speaker 1in the earphone 2.
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What 1s claimed is:

1. An ear pad for an earphone adapted to being inserted and
detachably set in an auditory meatus and having the structure
in which, on an outer peripheral surface of a hollow and
cylindrical basic body made of an elastic material, a number
of gathered sound-insulating walls made of the same material
as the basic body are monolithically provided in a ring form
at a prespecified space 1n the axial direction, the thickness
of the sound-insulating walls becoming smaller toward the
outer peripheral edge thereof, the sound-insulating walls each
contacting the i1inner wall of the auditory meatus at the
peripheral edge bending to a rear edge side, the bending outer
peripheral edges overlappling, and several sealed spaces which
attenuate noises from outside are formed between the bending

and adjoining sound-insulating walls when the ear pad is set

in the auditory meatus.

2. The ear pad according to claim 1, wherein said sound-
insulating wall has a diameter becoming smaller toward 1its

front edge.

3. The ear pad according to claim 2, wherein said sound-
insulating wall 1is provided in a direction crossing at right

angles the center line of the basic body.

4 . The ear pad according to claim 1, wherein said sound-
insulating wall has the same diameter of its entire portion

and 1s slightly slanted backward to the rear edge side.

5. The ear pad according to claim 1, wherein said sound-

insulating wall includes air bubbles having sound-absorbing

capability.
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6. The ear pad according to claim 1, wherein said sound-
insulating wall has a maximum outer diameter smaller than two

times of the outer diameter of the basic body.

7. The ear pad according to claim 1, wherein not less than
five but not more than ten sound-insulating walls are provided

on the outer peripheral surface of the basic body.

8. The ear pad according to claim 1, wherein said basic body
has a hooking formed on the inner periphery when the ear pad

is i1nstalled in the earphone.

9. The ear pad according to claim 1, wherein the elastic

material is a soft resin or rubber.

10. An earphone having the basic body of the earphone, and
having the ear pad according to claim 1 provided at a tip

section of said basic body of the earphone.

16
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