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EXPANDABLE EARPIECE SEALING DEVICES AND METHODS

FIELD OF THE INVENTION

D001 The invention relates In general to devices and methods of
sarphone, earpiece, earbud, fit and ssaling technology, and particularly
though not exclusivaly, is related to expandable sealing mechanisms for

gapieces

BACKGROUND OF THE INVENTION

(00031 Present day ear devices are infended {o deliver information to the
gar vig off-the-shelf or custamvy-moided pieces that present the information
primarily in the owter third of the ear canal, oflen with questionabls aftention
the sctual §f, comfort, and consideration of the ear anatomy and physinlogy.
I0B03] Current systems do not use inflatabls or expandable systems to

achieve sound isclation and sealing.

SUMMARY OF THE INVERNTION

0004 Al least one exemplary embodiment is relaled {o an sapisca {s.Q.,
sarphone, earbud, or other devices configurad to direct acoustic signals to the
ear) nserted into the sar canal, where a portion of a ssalant section
acoustically seals a madial portion of the external audifory canal.

IRO05] Al lzast ons examplary embodiment is directed o an sarpisce that

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

bladder; a ambient sound microphone (ASM); an ear canal receiver (ECR); an
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gar canal microphone {(ECMY), a wirsless communication module; a power
source] and a logic circult

IBG08Y  Further arcas of applicalility of embodiments of the pregent
nvention will become apparent from the detatled description provided
hersinafter. # should be understond that the detailed desoription and spectfic

oh

examples, whils indicating sxemplary simbodiments of the invention, ars

mtended for purposes of iustration only and are not infended o imit the

zoope of the nvention,

SRIEF DESCRIPTION OF THE DRAWINGS

o071 Exemplary embodimanis of the pressnt invention will become
apparent from the following detalled description taken in conjunction with the
following drawings., wherain

[O008] Figwe 1 llustrales an ear canal as a non-imiling example of an
orifice thal can be sealed with an earplecs according fo &t least one
exemplary embodimsnt;

00081 Figure 2 lustrates an orifice insertion device according to at least
ghe emboediment,

{0001 Figures 3 and 4 #lustrale a stent used o nflats an expandable
section of the devicg;

00111 Figurs 5 dlustrates a mulliple expandable sysiem where various
cormnbingtions of sxpandable systems can be combined on a steny

00421 Figure 8 Hlustrates an internal piston mechanism that can be used
L o

o ncreases the prasswre in the inflatable membrang on a stent,

2
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DETAILED DESCRIPTION

[0013] The following description of exemplary embodiment(s) is mersly
Hlustrative in nature and is in no way intended to fimif the invention, its
apphlication, or uses.

{0044]  EBxemplary embodiments are directed fo or can be operatively used
an varous wired or wireless earpiecs devices {e.g., earbuds, headphones, ear
termingl, hearing aids, behind the ear devicss, or other acoustic devices as
known by one of ordinary skill in the art, and squivalenis).

0015] Processes, techniques, apparatus, and matenials as known by one
of ordinary skill in the art may not be discussed in delail but ars intended to be
part of the enabling description whera appropriate. For example malerigt
fabrication may not be disclosed, nor atiachment procedures (8.g., sdhesive

attaching of separate ridge structires), but such, as known by one of ordingry

skill in such arts is intended 1o be Included in the discussion havein whan
eoessary.

[0018] Notice that similar reference numerals and lelters refer o similar

ftams in the following figures, and thus once an Rem is defined in one figure, #

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

00171 Figure 1 Hlustrates a sealed {occluded) ear canal 50, with a sealed

volume 30, Volce can leak 80 indo the sealed volume 30 from vanous sauwree

paths 804, 80B, and 80C. In one explanation, the leakad acoustic snergy

results in an amplification {2.¢., by resonance} at cerlain frequenciss within

-“
o

he sealed volume, resy

e

ing in the Qoclusion Effect. i the ear canal (a non-
imiting example of an orifice) was unzealsd then no resonancs could build

and hence there would be ao Qoclusion Effect. While the present invention
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3

has been described with reference {o exemplary embodiments, R is o be
undersiood thal the invention is not imited {o the disclosed sxemplary
embodiments. Ths scope of the following claims is to be accorded the
broadest interpretation so as to encompass all modifications, egquivalent
structures and funclions of the relevant exemplary embodiments.

G018} Figure 1 Hlustrates at least one exemplary embodiment. An
earpiece 100 can include an insartion alement 75 operatively connected o 3
sealing section. The sealing section can include an expandable section 70
{&.g., expardding polvmears, iflatable systems, mechanically expanded
systems).

00181 The expandable section 70 can be inflatable {e.g., fluid {gas ar
quid) of deformabie filable material. For example the filable material
referred to herein can be viscous and can include silicone-based polymers,
gels, vinyl elastomers, or any other material of sufficient properties o allow
the deformation of & membrane cavity from user contacl, Materials can also
be used to provide a slow reformation of the original membrane cavity shaps
after #§ has been deformed and released. In this regard, a silicone gel or other
non-cross-inked polymer or uncatalyzed materials may be used. it should be
appreciaied that the composition of the fillable material could be altered for
applications in which vared mambrane characteristics are desired {Le. more
stiffness, durahility, more or less deformability andfor longer-asting
deformation). The fillable malerial may be slastically deformed or it may be
deformed by displacement, which iz the actual movement or flow of the fillable
matarial n response 10 pressurg, such as that from a user's fingertips. n

addition, the fillable matedsi could be altered for applications in which varied

4
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temperaiure or light condilicns would be encountered during the use of
particular products on which the membrane cavity s mountad.
1002081 The portion of 8 membrane commectad o a structre (base

rembrane) can be made of any material, rigid or slastic, including various

'4’-

plastic or metal matenials, or § can be made of a membrane formed of thin

rubber-based materal, deformable plastic or sificons-based ma‘;ﬁsriais or other

elastomeric materials suftable for 3 given application. If the base is sonfigured
as a flexible membrane, the cavity can more easily conform to a product’s

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

ramoved, and replaced. Likewise, the outer membrane also can be made of a
thin rubber-based materdsl, deformable plastic or sficone polymer matstials,

of other glastomenic materials suitable for a given application. f the base
membrane and ouler membrane are made of sihoone material, both showld be
from .50 mm to 2.5 mm i thickness. In this regard, the base may be a
membrang instead of a piece of rigid material. The adges of the outer
membrane and the base membrane can be mechanically fastened or clamped
forming the membrane cavity, Additionally, at least & portion of the base
mambraneg can be adhssively attached {e.g., adhesive tape, glus) or
mechanically fasiened to the support structure.
100211 The silicone sealant can be of an aceloxy cure type. In particular,
upon exposure to molature, the siticone sealant will give off small amounts of
acetic acid while the sealant cures. | is not recommended that the acetic acid
vapors ba inhaled. The sealant will cure in 24 hours and has 3 tack free thine

vw
$
H

of 10-20 minutes at 77 .degree. F. {28 degres. C.) with 50% relative humidity.

-y
Y
H

he sealant’s tensile strength is approximately 350 psi, is elongation property

5
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is 450%, and Bs hardness is approximately 25-30 Shore A, The sealant has
temperature stability from -85 degree. F. {o 4580 degree. F. (88 .degree. . t0
232 degres. ) and can withstand intermiltent expasure 1o lemperatures as
nigh as 500 degres. F. (280 degree. €}, The sealant is believed o have good
resistance o various weathering conditions, including UY radiation, rain,
snow, efc, withaut hardening, cracking, or shrinking.
G022 For oplimum adhesion with the above adhesive, the support
structure and the lower surface of the base membrane should be clean, dry,
and free from olf, grease or other foreign material. ¥ necessary, metal
surfaces should be wiped with 3 non-oily sclvent. Rubber swifsces should be
abraded to praminte adhesion. Depending on environmental conditions, the
rase and product surface should be joined withing 510 minutes, before the
fack-frea time of the sealani passes,
00231 i the expandable section 70 includes a fluld {gas or liquid) the fluid
ocan be variable for example H2, OZ, air, and waler, where the membrane can
be designed 1o vary porosity to the fluld lsakage through the membrane. For
exarmple for some gases {8.q., H3) the wall thickness can be increassd {8.q.,
2 times that of alr} to decrease the porosity of H2 through an inflatable
membrane
{00241  Typical dimensions of the expandable saction include a fully
expanded dimension that is slightly targer than the onifice {8.g., nose, throal,
vein, anal, ear canal) opening.
[OO28] Fgure 2 dlustraies an orifice insertion device 200, that has an
optionat stop flange 210, The stop fange 210 can be designed o stop al the

opening of an orifice. The stop flange 210 can be allached to a stent (8.9,
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[ry

muitiumen tube, single umen tube) that can vary in durometsy {e.g., 25-80
urethang, steel, wood). As Hlustrated in Figure 2 the stent 220 is 3 muith
humen tube withy various openings {8.q., 2501 An expandable section 230 can
ba operatively attached o the stept 220 {e.q., heat bonded, shrink wrapgped,
glued), Optionally 3 guide section 240 {a.g., soff feam tip, additional inflatable
system) can be attached near the end of the stent 220 1o ald in the inserbion of
the arffice device 200 (8.q., sarpiace}.

{80261 In an embaodiment, the expandable section of the sarpiece & an
nflatable devige. Several methods can be used {o inflate the expandable
section. For example Figures 3 and 4 ilustrate a stent 320, operatively
cormected o an inflatable membrans 310 {&.g., balloon), where a push
meachanism {340 + 380) move along the slent A1, to compress B the
inflatable membrane 310, Addilionally Figure 8 #lustrates an internal piste

320 mechanism that can be used {(8.g., moved D1} {o increase the pressure

=1 in the inflatable membrane 8§10 on a stent 834,

i°s

{00271 Figure § lllustrates & multiple sxpandable system where variou
combinations of expandable systems {g.4., one inflatable the other foam), can
ke combined on a stent 520, The orifice insertion device 500 Hustrated in

Figure 5 shows two expandable section 530A and 5308, Both can be

expanded by methods discussed previpusly and at different imes. For
gxample sxpandable section 530A can be inflated (if #f were an inflatable
system) ¥ a trigger svent {a.g., excess sound pressure fevel (gug., 10048} )
were reached.

00281 In the examples Hlustrated above the sealing sections have been

Hustrated as homogenesous material, which in some cases which can expand

P’?
i
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in responsg o thermal variations. Additional exemplary embodimants can
mclude expandable sections, that can include temperature expanding

materials varying in a sandwich type configuration, andior an expandable
mambrane or bladder that is expanded to touch and press against the sar
canal wall to provide sealing. In addition 1o varving penetration into the
depthe of the ear canal for various devices, at least one examplary
emboediment includes an sarpiece device that seals near the concha or the
external auditory meatus. For example the sarmiece device can have &

concha support piece to which is altached an ear laminal {(portion penelrating
wnio the ear canal), where the ear terminal seals and seats near the extemal
auditory meatus.

(00281 In atleast one exemplary embodiment the comprassion can be
deiven by a piston, where the piston can be driven by a linegr actuator or vig
pneumatic system where an incompressible fluid presses against one side of
the piston foreing # i a direction compressing the bladder.

(00307 Additional exemplary embodiments can use an expandable bladder
as a saaling section where one side of an inner wall moves as driven by
actuators, gears |, preumatics or other methods as ong of ordinary skl would
xnow, and presses on the bladder expanding the bladder into the ear canal.
The bladder can be aftached to the moveable wall so that redraction of the
wall retracis the bladder from the ear canal.

{00311 Alsast one exemplary embodiment is directad {o an arifice
nsedion device comprising: a8 stent; and a sealing slemsnt where the sealing
element is operatively attached o the stent, wherein the sealing slement

ncludes at least a st expandable section, where the expandable zsection is

8
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configured to exart a pressurs on an onfice wall sufficlent to seal the ortfice
without appreciable deformation of the orifice wall. The pressure exerted can
vary depending upon the orifice wall's material composition and rigudity. For
sxample in flesh the pressure exeried can lie between 1 stmospheres and 5
atmospheres, where an atmospheare is the pressure af ses level

{00321 While the present invention has been described with reference i

exemplary ambodiments, # s to be understood that the invention is not imited

& to be acconded the brogdest interpretation so as o encompass all such

modifications and squivalent structures and functions,

&
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CLAHES
What is claimed is:
. An orifice insertion device comprising:
A stent; ang
a sealing slement wherea the sealing slement is operatively attached
io the stent, wherein the sealing slement includes at least a first expandable
section, whers the sapandable seclion s configured to exert 8 pressure on an

arifice wall sufficient to seal the orifice without appreciable deformalion of the

orifice wall.

The orifice Insertion devic ding to clgim 1 where the device 18 an
earpigce, further comprising
first microphons;
a second microphons;
a receiver, wharein the first microphane, the second microphons,
and the receiver are operatively connecled vig a support slructure, where the
sxpandable section s a membrana that expands o press agsinst a portion o

an ear canal wall,

3. The orfice insertion device according o claim 2, where the membraneg is a

bladder and contains a fluid,

4. The orifice inserlion devicg according o claim 3, where the fluid is gas.

10
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The orifice insertion devine according 1o olaim 2, whers the membrans

Hrection iy responss 1o presswre in a second direction,

D
w®
v
)]
o
13
é!’;
5!2
"M-h
r"l'
P
L’i

. The orifice insertion device according to olaim &, where the pressiye is

causead by a mechanioal pressurs,

7. The oniflce ingertion device according to claim 8, where the mechanical
pressurs is caused by a pneumatic fluid piston system.

&. The orifice insertion device according o claim 8, where the mechanical

prassurse s caused by a mechanicat element pressing on the bladder,

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

mechanical element locks to maintain expansion.

10, Tha orifice inserlion device according to claim 8, where the earpiece

device further includes:

a second sealing section, where the second ssaling sscond i

configurad fo press against a second portion of the car canal, where the

scond portion is different from the portion,

The orifics insertion device according to claim 1, where the pressure i§

between 1 almosphere at sea level and 3 atmosphsves al ses level.

I$

i
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12. The orifice insertion device according {o olaim 1, where the presswre is

graater than 1 atmospherse &t sea level and loss that 1.75 atmospheres at sea

fevel

T

SUBSTITUTE SHEET (RULE 26)



1/3

FIG. 1

o
—
N

200

FIG. 2



WO 2009/009794 PCT/US2008/069981

2/3




WO 2009/009794 PCT/US2008/069981

3/3

510,

/ \ I
FIG. 5 500 530A 530B

FIG. 6 \ /



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2008/069981

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO4R 25/00 (2008.04)
USPC - 381/380

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC(8) - HO4R 25/00 (2008.04)
USPC - 381/380

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

MicroPatent, Google Advanced Patent Search

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2007/0116319 A1 (HAGBERG) 24 May 2007 (24.05.2007) entire document 1

Y 2-12

Y US 2005/0058313 A1 (VICTORIAN et al) 17 March 2005 (17.03.2005) entire document 2-10

Y US 3,602,654 A (VICTOREEN) 31 August 1971 (31.08.1971) entire document 11,12

D Further documents are listed in the continuation of Box C.

[]

* Special categories of cited documents:

“A” document defining the gencral state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or afier the intemnational
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the prionity date claimed

“p»

wpn

wyn

“pn

“T” later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™ document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the an

“&" document member of the same patent family

Date of the actual completion of the international search

16 September 2008

Date of mailing of the international search report

22 SEP 2008

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Hetpdesk: 571-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/210 (second sheet) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report

