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EXPANDABLE EARPIECE SEALING DEVICES AND METHODS

FIELD OF THE INVENTION

[0001] The invention relates in general to devices and methods of

earphone, earpiece, earbud, fit and sealing technology, and particularly

though not exclusively, is related to expandable sealing mechanisms for

earpieces.

BACKGROUND OF THE INVENTION

[0002] Present day ear devices are intended to deliver information to the

ear via off-the-shelf or custom-molded pieces that present the information

primarily in the outer third of the ear canal, often with questionable attention to

the actual fit, comfort, and consideration of the ear anatomy and physiology.

[0003] Current systems do not use inflatable or expandable systems to

achieve sound isolation and sealing,

SUMMARY OF THE INVENTION

[0004] At least one exemplary embodiment is related to an earpiece (e.g.,

earphone, earbud, or other devices configured to direct acoustic signals to the

ear) inserted into the ear canal, where a portion of a sealant section

acoustically seals a medial portion of the external auditory canal.

[0005] At least one exemplary embodiment is directed to an earpiece that

includes: a sealing section, where the sealing section includes an expandable

bladder; a ambient sound microphone (ASM); an ear canal receiver (ECR); an



ear canal microphone (ECM); a wireless communication module; a power

source; and a logic circuit.

[0006] Further areas of applicability of embodiments of the present

invention will become apparent from the detailed description provided

hereinafter. It should be understood that the detailed description and specific

examples, while indicating exemplary embodiments of the invention, are

intended for purposes of illustration only and are not intended to limit the

scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Exemplary embodiments of the present invention will become

apparent from the following detailed description taken in conjunction with the

following drawings., wherein:

[0008] Figure 1 illustrates an ear canal as a non-limiting example of an

orifice that can be sealed with an earpiece according to at least one

exemplary embodiment;

[0009] Figure 2 illustrates an orifice insertion device according to at least

one embodiment;

[0010] Figures 3 and 4 illustrate a stent used to inflate an expandable

section of the device;

[0011] Figure 5 illustrates a multiple expandable system where various

combinations of expandable systems can be combined on a stent;

|0012| Figure 6 illustrates an internal piston mechanism that can be used

to increase the pressure in the inflatable membrane on a stent.



DETAILED DESCRIPTION

[0013] The following description of exemplary embodiments) is merely

illustrative in nature and is in no way intended to limit the invention, its

application, or uses.

[0014] Exemplary embodiments are directed to or can be operativeiy used

on various wired or wireless earpiece devices (e.g., earbuds, headphones, ear

terminal, hearing aids, behind the ear devices, or other acoustic devices as

known by one of ordinary skill in the art, and equivalents).

[0015] Processes, techniques, apparatus, and materials as known by one

of ordinary skill in the art may not be discussed in detail but are intended to be

part of the enabling description where appropriate. For example material

fabrication may not be disclosed, nor attachment procedures (e.g., adhesive

attaching of separate ridge structures), but such, as known by one of ordinary

skill in such arts is intended to be included in the discussion herein when

necessary.

[0016] Notice that similar reference numerals and letters refer to similar

items in the following figures, and thus once an item is defined in one figure, it

may not be discussed or further defined in the following figures.

[0017] Figure 1 illustrates a sealed (occluded) ear canal 50, with a sealed

volume 30. Voice can leak 80 into the sealed volume 30 from various source

paths 8OA, 80B 1and 8OC. In one explanation, the leaked acoustic energy

results in an amplification (e.g., by resonance) at certain frequencies within

the sealed volume, resulting in the Occlusion Effect. If the ear canal (a non-

limiting example of an orifice) was unsealed then no resonance could build

and hence there would be no Occlusion Effect. While the present invention



has been described with reference to exemplary embodiments, it is to be

understood that the invention is not limited to the disclosed exemplary

embodiments. The scope of the following claims is to be accorded e

broadest interpretation so as to encompass all modifications, equivalent

structures and functions of the relevant exemplary embodiments.

[0018] Fjgure 1 illustrates at least one exemplary embodiment. An

earpiece 100 can include an insertion element 75 operatively connected to a

sealing section. The sealing section can include an expandable section 70

{e.g., expanding polymers, inflatable systems, mechanically expanded

systems).

[0019] e expandable section 70 can be inflatable (e.g., fluid (gas or

liquid)) of deformabie tillable material. For example the tillable material

referred to herein can be viscous and can include silicone-based polymers,

gels, vinyl elastomers, or any other material of sufficient properties to allow

the deformation of a membrane cavity from user contact. Materials can also

be used to provide a slow reformation of the original membrane cavity shape

after it has been deformed and released. In this regard, a silicone gel or other

non-cross-linked polymer or uncatalyzed materials may be used, It should be

appreciated that the composition of the tillable material could be altered for

applications in which varied membrane characteristics are desired (i.e. more

stiffness, durability, more or less deformability and/or longer-lasting

deformation). The fillable material may be etastically deformed or it may be

deformed by displacement, which is the actual movement or flow of the fillable

material in response to pressure, such as that from a user's fingertips. In

addition, the tillable material could be altered for applications in which varied



temperature or light conditions would be encountered during the use of

particular products on which the membrane cavity is mounted.

[0020] The portion of a membrane connected to a structure (base

membrane) can be made of any material, rigid or elastic, including various

plastic or metal materials, or it can be made of a membrane formed of thin

rubber-based materia!, deformabie plastic or silicoπe-based materials or other

elastomeric materials suitable for a given application. If the base is configured

as a flexible embrane the cavity can more easily conform to a product's

surface, thereby increasing the ease with which the cavity can be installed,

re oved and replaced. Likewise the outer membrane also can be made of a

thin rubber-based material, deformabie plastic or silicone polymer materials,

or other elastomeric materials suitable for a given application. If the base

membrane and outer membrane are made of silicone materia!, both should be

from 0.50 mm to 2 5 mm in thickness in this regard, the base may be a

membrane instead of a piece of rigid material. The edges of the outer

membrane and the base membrane can be mechanically fastened or clamped

forming the membrane cavity. Additionally, at least a portion of the base

membrane can be adhesively attached (e.g., adhesive tape, glue) or

mechanically fastened to the support structure.

[0021] The silicone sealant can be of an acetoxy cure type in particular,

upon exposure to moisture the silicone sealant will give off small amounts of

acetsc acid while the sealant cures. It is not recommended that the acetic acid

vapors be inhaled. The sealant will cure in 24 hours and has a tack free time

of 10-20 minutes at 7?.degree. F. (25.degree. C.) with 50% relative humidity.

The sealant 1s tensile strength is approximately 350 psi, its elongation property



is 450%, and its hardness is approximately 25-30 Shore A. The sealant has

temperature stability from -85.degree. F. to 45O.degree. F, {-65.degree. C. to

232.degree. C.) and can withstand intermittent exposure to temperatures as

high as SOO.degree. F. (28O.degree. C)- The sealant is believed to have good

resistance to various weathering conditions, including UV radiation, rain,

snow, etc, without hardening, cracking, or shrinking.

[0022] For optimum adhesion with the above adhesive, the support

structure and the lower surface of the base membrane should be clean, dry,

and free from oil, grease or other foreign material If necessary, metal

surfaces should be wiped with a non-oily solvent Rubber surfaces should be

abraded to promote adhesion. Depending on environmental conditions, the

base and product surface should be joined within 5-10 minutes, before the

tack-free time of the sealant passes.

[0023] If the expandable section 70 includes a fluid (gas or liquid) the fluid

can be variable for example H2, 02, air, and water, where the membrane can

be designed to vary porosity to the fluid leakage through the membrane. For

example for some gases (e.g., H2) the wall thickness can be increased (e.g.,

3 times that of air) to decrease the porosity of H2 through an inflatable

membrane.

[0024] Typical dimensions of the expandable section include a fully

expanded dimension that is slightly larger than the orifice (e.g., nose, throat,

vein, anal, ear canal) opening.

[0025] Figure 2 illustrates an orifice insertion device 200, that has an

optional stop flange 210. The stop flange 210 can be designed to stop at the

opening of an orifice. The stop flange 210 can be attached to a stent (e.g..



multilumen tube, single lumen tube) that can vary in durometer (e.g., 25-80

urethane.. steel, wood). As illustrated in Figure 2 the stent 220 is a multi¬

lumen tube with various openings (e.g., 250). An expandable section 230 can

be operatively attached to the stent 220 (e.g., heat bonded, shrink wrapped,

glued). Optionally a guide section 240 (e.g., soft foam tip, additional inflatable

system) can be attached near the end of the stent 220 to aid in the insertion of

the orifice device 200 (e.g., earpiece).

[0026] In an embodiment, the expandable section of the earpiece is an

inflatable device. Several methods can be used to inflate the expandable

section. For example Figures 3 and 4 illustrate a stent 320, operativeiy

connected to an inflatable membrane 310 (e.g., balloon), where a push

mechanism (340 + 360) move along the stent A 1, to compress B 1 the

inflatable membrane 310. Additionally Figure 6 illustrates an internal piston

620 mechanism that can be used (e.g., moved D1) to increase the pressure

E 1 in the inflatable membrane 610 on a stent 630.

[0027] Figure 5 illustrates a multiple expandable system where various

combinations of expandable systems (e.g., one inflatable the other foam), can

be combined on a stent 520. The orifice insertion device 500 illustrated in

Figure 5 shows two expandable section 530A and 530B. Both can be

expanded by methods discussed previously and at different times. For

example expandable sec on 530A can be inflated (if it were an inflatable

system) if a trigger event (e.g., excess sound pressure level (e.g., 10OdB) )

were reached.

[0028] In the examples illustrated above the sealing sections have been

illustrated as homogeneous material, which in some cases which can expand



in response to thermal variations. Additional exemplary embodiments can

incfude expandable sections, that can include temperature expanding

materials varying in a sandwich type configuration, and/or an expandable

membrane or bladder that is expanded to touch and press against the ear

canal wall to provide sealing. In addition to varying penetration into the

depths of the ear canal for various devices, at least one exemplary

embodiment includes an earpiece device that seals near the concha or the

external auditory meatus. For example the earpiece device can have a

concha support piece to which is attached an ear terminal (portion penetrating

into the ear canal), where the ear terminal seals and seats near the external

auditory meatus.

[0029] In at least one exemplary embodiment the compression can be

driven by a piston, where the piston can be driven by a linear actuator or via

pneumatic system where an incompressible fluid presses against one side of

the piston forcing it in a direction compressing the bladder.

[0030J Additional exemplary embodiments can use an expandable bladder

as a sealing section where one side of an inner wall moves as driven by

actuators : gears , pneumatics or other methods as one of ordinary skill would

know, and presses on the bladder expanding the bladder into the ear canal.

The bladder can be attached to the moveable wall so that retraction of the

wall retracts the bladder from the ear canal.

[0G31] At least one exemplary embodiment is directed to an orifice

insertion device comprising: a stent; and a sealing element where the sealing

element is operatively attached to the stent, wherein the sealing element

includes at least a first expandable section, where the expandable section is



configured to exert a pressure on an orifice wall sufficient to seal the orifice

without appreciable deformation of the orifice wall. The pressure exerted can

vary depending upon the orifice wall's material composition and rigidity. For

example In flesh the pressure exerted can lie between 1 atmospheres and 5

atmospheres, where an atmosphere is the pressure at sea level.

[0032] While the present invention has been described with reference to

exemplary embodiments, it is to be understood that the invention is not limited

to the disclosed exemplary embodiments. The scope of the following claims

is to be accorded the broadest interpretation so as to encompass all such

modifications and equivalent structures and functions.



CLAIMS

What is claimed is:

1. An orifice insertion device comprising:

a stent; and

a sealing element where the sealing element is operatively attached

to the stent, wherein the sealing element includes at least a first expandable

section, where the expandable section is configured to exert a pressure on an

orifice wail sufficient to seal the orifice without appreciable deformation of the

orifice wail.

2 . The orifice insertion device according to claim 1 where the device is an

earpiece, further comprising:

a first microphone;

a second microphone;

a receiver, wherein the first microphone, the second microphone,

and the receiver are operatively connected via a support structure, where the

expandable section is a membrane that expands to press against a portion of

an ear canai wail.

3. The orifice insertion device according to claim 2, where the membrane is a

bladder and contains a fluid.

4 . The orifice insertion device according to claim 3 where the fluid is gas.



5. The orifice insertion device according to claim 2, where the membrane

expands in a first direction in response to pressure in a second direction.

6. The orifice insertion device according to claim 5, where the pressure is

caused by a mechanical pressure.

? . The orifice insertion device according to claim 6 , where the mechanical

pressure is caused by a pneumatic fluid piston system.

8 . The orifice insertion device according to claim 6, where the mechanical

pressure is caused by a mechanical element pressing on the bladder.

9 . The orifice insertion device according to claim 8, where after expansion the

mechanical element locks to maintain expansion.

10. The orifice insertion device according to claim 9, where the earpiece

device further includes:

a second sealing section, where the second sealing second is

configured to press against a second portion of the ear canal, where the

second portion is different from the portion,

11. The orifice insertion device according to claim 1, where the pressure is

between 1 atmosphere at sea level and 3 atmospheres at sea level.



12. The orifice insertion device according to claim 1 where the pressure is

greater than 1 atmosphere at sea level and less that 1.75 atmospheres at sea

level
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