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TRANSMITTAL LETTER TO THE UNITED STATES Sgfi’gjgi‘aifl‘éwfl NUMBER
DESIGNATEDIELECTED OFFICE (DOIEOi‘US) U.S. APPLICATION no. (If known, see 3? CFR 1.5)

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCTiU82009i039754 0? April 2009 07 A- ril 2008
TITLE OF INVENTION
WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS
APPLICANTlS) FOR DOi’EOi‘US
Michael J. Pelland. Michael J. Koss. Michael Sagan. Steven Reckamp. Greg Hollingstad. Jeff Bovee. Morgan Lowery
Applicant herewith submits to the United States DesignatedlElected Office (DOiEOi'US) the following items and other information:

‘I I: This is a FIRST submission of items conceming a submission under 35 U.S.C. 371.

2. I: This is a SECOND or SUBSEQUENT submission of items conoeming a submission under 35 U.S.C. 3T1.

E This is an express request to begin national examination procedures (35 U.S.C. ST‘Im). The submission must include items
(5), l6}. (9) and (21) indicated below.

L7. The US has been elected [Article 31). 
I: A copy of the International Application as filed (35 U.S.C. 3T‘I(c)(2)l

a. [j is attached hereto (required only if not communicated by the International Bureau).

b. El has been communicated by the International Bureau.

c. is not required. as the application was filed in the United States Receiving Office (ROI'US).

 I: An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)).

a. m is attached hereto.

b. [I has been previously submitted under 35 U.S.C. 154{d)(4).

. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 3T1 (c)(3})

a. D are attached hereto (required only if not communicated by the International Bureau).
b. have been communicated by the International Bureau.

c. D have not been made; however. the time limit for making such amendments has NOT expired.

d. I: have not been made and will not be made.

8. n An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 3?1r[c)l3))-.

9. D An oath or declaration of the inventcrls} (35 U.S.C. 3?1(c)(4)).

10. [:I An English language translation of the annexes of the International Preliminary Examination Report under PCTArticle 36 (35 u.s.c. 3T1(c)(5)).

Items 11 to 20 below concern documentis] or information included:

An Information Disclosure Statement under 3? CFR 1.97 and 1.98.

An assignment document for recording. A separate cover sheet in compliance with 3? CFR 3.28 and 3.31 is included.

A preliminary amendment.

An Application Data Sheet under 3? CFR 1.?6.

A substitute specification.

A power of attorney andi'cr change of address letter.

A computer-readable form of the sequence listing in accordance with PCT Rule 13tei13 and 3? CFR 1.321- 1.825.

A second copy ofthe published International Application under 35 U.S.C. 154(d)(4).
DDDDDUEUE

A second copy otthe English language translation of the intemationai application under 35 U.S.C. 154ldll4l.
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USPTO to pro case] an application . Confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.11 and 1.14.111is collection Is eslimated to take 15 minutes to complete.
including gathering information, preparing. and submitting the mmpieied form to the USPTO. ‘l'rme will vary depending upon the individual case. Any commenls on the amount
of time you require to complele this form andior suggestions for reducing this burden. should be sent to the Chief Information Officer. U5. Patent and Trademark Office. U.S.
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US, Patent and Trademark Otfloe: U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction not at 1905. no persons are requrred to respond to a collection of Information unless it displays a valid OMB control number.

us. APPLlCATION no. (ifknown. see a? are 1.51 lNTERNATIONAL APPLICATION no. anoenev's DOCKET NUMBER
PCTiU520091039754 030188PCTUS

20. Other items or information-

The following fees have been submitted CALCULATIONS PTO USE ONLY

21. Basicnaiionaireeiar CFR1.492{aii........ .. 3 330.00 _
22. ExaminationfeelBTCFR1.492(5))

If the written opinion prepared by lSNUS or the international preliminary examination report prepared 5220-00
by lF’ENUS indicates all claims satisfy provisions o1 PCT Article Salli—(ill... .. $0

Allolher situations. ., .. ... .. .. .. .. $220

23. El Search tee (37 CFR 149%»
It the written opinion of the ISMJS or the International preliminary examination report prepared by

lPENUS indicates all claims satisfy provisions o1PCT Article 33(1H4} . . .. .. $0 10000
Search fee (3? CFR 1.445lall2l} has been paid on the international application to the USP’TU as an 5

lnternationalSearching Authority. 5100
International Search Report prepared by an ISA other than the U5 and promoted to the Office or

previously communicated to the US by the IB....,..... $430
All other situations.........................,. .. ... .. ,. .. .. ... .. ...$54fl

5650-00

El Additiona fee for specification and drawings filed in paper over 100 sheets [excluding sequencelisting in compliance with 3‘! OF R 1.821(5) or (e) in an electronic medium or oomputer
program listing in an electronic medium) {3? CFR 111520)).

The fee is $270 for each additional 50 sheets at tel r or fraction thereof.

Total Sheets Exoa Sheets Number of each additional 50 or fraction RATE
thereof round 0 - to a whole number

m-—x $210
Surcharge of $130.00 for i‘umishing any ofthe search lee. examination tea. or the oath or declaration
after the date oioommenoement oi the national stage [37 CFR 1.492(htl.

CLAIMS

Total Claims 33

NUMBER FILED NUMBER EXTRA RATE

S 575.00

x $220

+ 5390

TOTAL OF ABOVE CALCULATtONS =

Applicant claims small entity status. See 3? CFR 122’. Fees above are reduced by 14.

Independent claims 3

MULTIPLE DEPENDENT CLNMlS) (if appliuble)

t
M H

—l Oi)

$1,326.00

SUBTOTAL =

Prooesa'ng tee of $130.00 for fumishing the English translation later than 30 months from the earliest
oiaimed priority date (3? CFR 1.492(0), +

TOTAL NATIONAL FEE =

s 683.00

3 653.00

Fee for recording the enclosed assignment [3? CF R 1-21ll‘lll- The assignment must be aooompanied
by an appropriate cover sheet {3? CFR 3.23. 3.31}. $46.00 per property +

TOTAL FEES ENCLOSED = $ 653.00
Amount to be
refunded:
Amount to be
the dad
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PTO-1390 (Rev. 09—08}
Approved tor use through 2r28i’2010.0MB 0651-0021

US. Patent and Trademark Office; 14.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Ac! or 1555, no persons are requrred to respond to a CDIIECIml‘l 01' rnlarmatlon unless it displays a valid OMB oenlrol number.

a. [j A chem: in the amount of ‘5 to mver the above fees is enclosed.

to. Please charge my Deposit Aooount No. 1 1‘11 1D in the amount of 5 65330 to cover the above fees.

:1 The Commissioner is hereby authorized to charge any additional fees which may be required or credit any overpayment to Deposit
AoznountNo. 11—1110 .

d. El Fees are to be charged to a credit card. WARNING: Information on this lon'n may become public. Credit card inlonnation should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2035 should only be mailed oriented
to the USPTO. However, when paying the basic national fee. the PTO—2033 may NOT be faxed to the USPTO.

ADVISORY; if filing by EFS-Web. do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended paying fees online by using the eiectronic payment method.

NOTE: Where an appropriate time limit under 3? CFR 1.495 has not been met, a petition to revive {37 CFR 1.1 Bitten} or (bi) must he filed
and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCE TO: WM 2; .
Mark G. Knedeisen. Esquire SIGNATURE
K&L Gates LLP Mark G. Knedeisen
K&L Gates Center NAME

210 Sixth Avenue 42.747

Pittsburgh, PA 15222—261 3 REGISTRATION NUMBER

Customer No. 26285
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PTO-1390 [Reva coca}
Approved for use through 2iztti2tii t]. OMB 0651-04121us, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act or “395. no persons are requtreo to respond to a coilectlon oi inlormatlon unless it displays a valid OMB control number.

TRANSMITTAL LETTER To THE UNITED STATES

DESIGNATEDI'ELECTED OFFICE inoreorusi .S. TIO NO. , 37 CFR 1.5
CONCERNING A SUBMISSION UNDER 35 u.s.c. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLNMED
07 M 2003

WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS
APPLICANTES) FOR DOlEOllJS
Michael J. Pelland. Michael J. Koss. Michael Sagan. Steven Reckarnp. Greg Hollingstad, Jeff Bovee. Morgan Lowery
Applicant herewith submits to the United States DesignatediEiected Office (DDiEOiUS)tt1e following items and other information;

1. This is a FIRST submission of items concerning a Submission under 35 u.s.c. 371.

2. I: This is a SECOND or SUBSEOUENT submission of items concerning a submission under 35 u.s.c. 3T1.

. l:l This is an express request to begin national examination procedures (35 use. 371m} The submission must include items
(5). i6). (9) and (21) indicated below.

. The US has been elected {Anide 31]:

E A copy of the International Application as filed (35 U.S.C 371(c)(2))

a. D is attached hereto ireoutred only if not communicated by the International Bureau).

b. D has been communicated by the International Bureau.

o. is not required. as the application was filed in the United States Receiving Office {ROMS}.

An English language translation oi the international Application as filed (35 u.s.c. 3?1(c}i2]).

3. Cl is attached hereto.

D. I:l has been previously submitted under 35 USC. 154(dl(4}.

Amendments to the claims of the lntemational Application under PCT Article 19 {35 u.s.c. 33’1 (ciiai)

J:

b. have been communicated by the international Bureau.

are attached hereto {required onli.r it not communicated by the International Bureau).

c. El have not been made; however. the time limit for making suah amendments has NOT expired.

d. D have not been made and will not be made.

ti. l—l An English language translation of the amendments to the claims under PCT Article 19 {35 u.s.c. STitciiaiJ.

9. El An oath or declaration of the inventorisi (35 u.s.c. 3?tic)t4i).

it]. [:I An English language translation of the annexes of the International Preliminary Examination Report under PCT
Article 33 {as use. awaits”.

Items 11 to 20 below concern documenltst or information included:

An Information Disclosure Statement under 3? CFR 1.9? and 1.98.

An assignment document for recording. A separate cover sheet in compliance with 3? CFR 3.28 and 3.31 I5 Included.

A preliminary amendment.

An Application Data Sheet under 3? CFR 1.?6.

A substitute specification.

A power of anon-lay andior change of address letter.

A computer-readable form of the sequence listing in accordance with PCT Rule 13ten3 and 3? CFR 1321- 1.625.

Asecond copy of the published international Application under 35 u.s.c. 154td](4).

Asecond copy of the English Ianguagetranstahon of the international application under 35 u.s.c. 154(dii4).

 
This collection of information Is required by 3? CFR 1.414 and t.491—‘I 492. The information Is required to obtain or retain a h enafil by the public. or him is to file (and by the
USPTO to pro bass} on applicaflon . Confidentiality Is governed by 35 u.s.c. 122 and 37 CFR I.“ and tilt. This collection is estimated to latte 15 minutes to complete
Including gathering Information. preparing. and submitting the completed term to the USPTO. Tints will vary depending upon the individual case. Any comments on the amount
at lime you require to complete this form andior suggestions for reducing this burden. should he sent to the Chief information Officer. US. Patent and Trademark Office. US.
Department of Commerce. P.O. Box t-ISO. Alexandria. VA 22313-14513. 00 NOT SEND FEE 5 DR CDMPLE TED FORMS TO THIS ADDRESS. SEND 11): Mail Stop PCT.
Commissioner for Fatonts, 9.0. Box 1450. Alenandrla. wt 22313-1450. Page 1 of 3
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PTO—1390 (Rev. 09-08i
Approved For use through 2l23l2010. OMB 0651-0021

US, Patent and Trademark Otfloe: U.5. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction not at 1905. no persons are requrred to respond to a collection of Information unless it displays a valid OMB control number.

us. APPLlCATION no. (ifknown. see a? are 1.51 lNTERNATIONAL APPLICATION no. anoenev's DOCKET NUMBER
PCTiU520091039754 030188PCTUS

20. Other items or information-

The following fees have been submitted CALCULATIONS PTO USE ONLY

21. Basicnaiionaireeiar CFR1.492{aii........ .. 3 330.00 _
22. ExaminationfeelBTCFR1.492(5))

If the written opinion prepared by lSNUS or the international preliminary examination report prepared 5220-00
by lF’ENUS indicates all claims satisfy provisions o1 PCT Article Salli—(ill... .. $0

Allolher situations. ., .. ... .. .. .. .. $220

23. El Search tee (37 CFR 149%»
It the written opinion of the ISMJS or the International preliminary examination report prepared by

lPENUS indicates all claims satisfy provisions o1PCT Article 33(1H4} . . .. .. $0 10000
Search fee (3? CFR 1.445lall2l} has been paid on the international application to the USP’TU as an 5

lnternationalSearching Authority. 5100
International Search Report prepared by an ISA other than the U5 and promoted to the Office or

previously communicated to the US by the IB....,..... $430
All other situations.........................,. .. ... .. ,. .. .. ... .. ...$54fl

5650-00

El Additiona fee for specification and drawings filed in paper over 100 sheets [excluding sequencelisting in compliance with 3‘! OF R 1.821(5) or (e) in an electronic medium or oomputer
program listing in an electronic medium) {3? CFR 111520)).

The fee is $270 for each additional 50 sheets at tel r or fraction thereof.

Total Sheets Exoa Sheets Number of each additional 50 or fraction RATE
thereof round 0 - to a whole number

m-—x $210
Surcharge of $130.00 for i‘umishing any ofthe search lee. examination tea. or the oath or declaration
after the date oioommenoement oi the national stage [37 CFR 1.492(htl.

CLAIMS

Total Claims 33

NUMBER FILED NUMBER EXTRA RATE

S 575.00

x $220

+ 5390

TOTAL OF ABOVE CALCULATtONS =

Applicant claims small entity status. See 3? CFR 122’. Fees above are reduced by 14.

Independent claims 3

MULTIPLE DEPENDENT CLNMlS) (if appliuble)

t
M H

—l Oi)

$1,326.00

SUBTOTAL =

Prooesa'ng tee of $130.00 for fumishing the English translation later than 30 months from the earliest
oiaimed priority date (3? CFR 1.492(0), +

TOTAL NATIONAL FEE =

s 683.00

3 653.00

Fee for recording the enclosed assignment [3? CF R 1-21ll‘lll- The assignment must be aooompanied
by an appropriate cover sheet {3? CFR 3.23. 3.31}. $46.00 per property +

TOTAL FEES ENCLOSED = $ 653.00
Amount to be
refunded:
Amount to be
the dad
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PTO-1390 (Rev. 09—08}
Approved tor use through 2r28i’2010.0MB 0651-0021

US. Patent and Trademark Office; 14.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Ac! or 1555, no persons are requrred to respond to a CDIIECIml‘l 01' rnlarmatlon unless it displays a valid OMB oenlrol number.

a. [j A chem: in the amount of ‘5 to mver the above fees is enclosed.

to. Please charge my Deposit Aooount No. 1 1‘11 1D in the amount of 5 65330 to cover the above fees.

:1 The Commissioner is hereby authorized to charge any additional fees which may be required or credit any overpayment to Deposit
AoznountNo. 11—1110 .

d. El Fees are to be charged to a credit card. WARNING: Information on this lon'n may become public. Credit card inlonnation should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2035 should only be mailed oriented
to the USPTO. However, when paying the basic national fee. the PTO—2033 may NOT be faxed to the USPTO.

ADVISORY; if filing by EFS-Web. do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended paying fees online by using the eiectronic payment method.

NOTE: Where an appropriate time limit under 3? CFR 1.495 has not been met, a petition to revive {37 CFR 1.1 Bitten} or (bi) must he filed
and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCE TO: WM 2; .
Mark G. Knedeisen. Esquire SIGNATURE
K&L Gates LLP Mark G. Knedeisen
K&L Gates Center NAME

210 Sixth Avenue 42.747

Pittsburgh, PA 15222—261 3 REGISTRATION NUMBER

Customer No. 26285
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PATENT

THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Pelland et ol. ) Examiner: TBD
)

Serial No.: TBD ) Art Unit: 'I‘BD

l

Filing Date: TBD ) Atty. Docket No. OSOISSPCTUS

Title: WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS

NIE'I‘WORKS

PRELIMINARY AMENDMENT

K&L Gates LLP

Pittsburgh. PA [5222
October 5, 2010

Mail Stop PCT
Commissioner for Patents

Box [451}

Alexandria. VA 22313—1450

Dear Sir:

Prior to examination and prior to determination ofthc applicable application filing foes,

please amend the above-referenced application as t‘ollows‘ where-in:

Claim Amendments begin on page 2; and

Remarks begin on page 9.

PI—2445241 9‘].
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Atty. Docket No. (lis'tllSSPC‘TL-‘S

Amendments to the Claims

Please amend the claims as follows. This listing of claims will replace all prior versions

and listing of claims in the application.

L47. (Canceled)

48. An earphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer For converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware. which when executed by the transceiver circuit. causes the

transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoc wireless network

when the data source is in wireless communication range with the earphone

via the ad hoc wireless network;

transmit data via the ad hoc wireless network to the data source regarding. one or

more infrastructure wireless networks detected by the transceiver circuit when

the eaiphone and the data source are communicating via the ad hoc wireless

netw0rk, wherein the data comprises identificatiori data and signal strength

data for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network. transition automatically to receive digital

audio via an infrastructure wireless network.

49. The earphone of claim 48, wherein the data source comprises a digital audio player.

50. The earphone of claim 48, wherein the transceiver circuit comprises:

ILJ
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Atty. Docket No. OSOISSPCTUS

a wireless communication module;

a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

51. The earphone of claim 51], wherein the wireless communication module comprises a Wi~

Fi communication module,

52. The earphone ot'claim 48, wherein the infrastructure wireless network comprises a

WLAN.

53. The earphone of claim 48, wherein the transceiver circuit is for receiving digital audio

from the data source via the infrastructure wireless network when the data source is not in

wireless communication range with the earphone via the ad hoe wireless network.

54. The earphone of claim 53, wherein the infrastructure wireless network is a pre—set

infrastructure wireless network that the data source transitions to when the data source is not in

wireless communication range with the earphone via the ad hoc wireless network and when the

preset infrastructure wireless network is in range of both the earphone and the data source.

55. The. earphone of claim 48. wherein the firmware. when executed by the transceiver

circuit, causes the transceiver circuit ofthe earphone to connect to a host server via a second

infrastructure wireless network when {1) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and (2') the data source and the earphone are

not in wireless communication via the pre-set infrastructure wireless network.

56. The earphone of claim 48. wherein the firmware when executed by the transcoiver

circuit. causes the transceiver circuit of the earphone to connect to a host server via the

infrastructure wireless network when the data source is not in wireless communication range

with the earphone via the ad hoe wireless network.

'4”
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Atty Docket No ORG] SSPCTUS

5?. The eaiphone of claim 56, wherein the earphone is for receiving streaming digital audio

from the host server via the infrastructure wireless network.

58. The earphone ot'clairn 56, wherein the earphone is for receiving a first network address

for a first streaming digital audio content server from the host server via the infrastructure

wireless network.

59. The earphone of claim 58, wherein the earphone comprises a user control that. when

activated, causes the earphone to submit an electronic request via the infrastructure wireless

network to the host server For a seCond network address for a second streaming digital audio

content server.

60. The earphone of claim 59. wherein the user control comprises a button.

61. A system comprising:

a data source For wirelessly transmitting streaming digital audio; and

a wireless earphone that comprises:

at least one acoustic transducer For converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive the streaming digital audio wirelessly from the data source via an ad hoe

wireless network when the data source is in wireless communication range

with the earphone via the ad hoc wireless network;

transmit data via the ad hoe wireless network to the data source regarding one or

more infrastructure wireless networks detected by the transceiver circuit when

the earphone and the data source are communicating via the ad hoc wireless

Exhibit 1014 _ p. 10
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Atty. Docket No. 080 I SSPCTL'S

network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks: and

when the data soarce is not in wireless communication range with the earphone

via the ad hoc wireless network, transition automatically to receive streaming

digital audio via an infrastructure wireless network.

62. The system ofciaitn 61. wherein the data source comprises a digital audio player.

63. The system of claim 6}, further comprising a host server that is in communication with

the wireless earphone via the infrastructure Wireless network.

04. The system of claim 63, wherein the firmware ofthe transceiver circuit oJ‘the wireless

earphone. when executed by the transceiver circuit, causes the transceiver circuit ofthe earphone

to connect to the host server via the infrastructure wireless network when the data source is not

in wireless communication range with the earphone via the ad hoc wireless network.

65. The system of claim 63, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.

66. The system ol‘claim 63, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infraStructure wireless

network

()7. The system of claim 66, wherein the earphone comprises a user control that. when

activated, causes the earphone to submit. an electronic request via the infrastructure wireless

network to the host server for a second network address for a second streaming digital audio

CODICHI SCWCI‘.

68. The emphone ot‘claim 67, wherein the user control comprises a button.

UI
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Atty. Docket No. 080] BSPCTUS

69. The system ot'claim 64, further comprising a web page for the wireless earphone through

which a user is capable ol‘configuring one or more settings for the wireless earphone.

7t). The system of claim 61, wherein the infrastructure wireless network comprises a WLAN.

?1. The system of claim ()1, wherein the firmware, when executed by the infrastructure

wireless network is a pro-set infrastructure wireless network that the data source transitions to

when the data source is not in wireless communication range with the earphone via the ad hoc

wireless network and when the pre-set infrastructure wireless network is in range of both the

earphone and the data so urce.

72. The system of claim 61, wherein the finnware. when executed by the transceiver circuit,

causes the transceiver circuit ofthe earphone to connect to a host server via a second

infrastructure wireless network when {1) the data source is not in wireless communication range

with the earphone via the ad hoe wireless network and {2'} the data source and the earphone are

not in wireless communication via the prefect infrastructure wireless network.

73. The system of claim 72, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.

74. The system of Claim T2, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

network

75. The system ol'elaim 74, wherein the earphone comprises a user control that. when

activated. causes the earphone to submit an electronic request via the infrastructure wireless

network to the host server fora second network address for a second streaming digital audio

content server.

?6 The earphone of claim 75. wherein the user control comprises a button.

6
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77. A method comprising:

receiving, by a wireless earphone, via an ad hoe wireless network, digital audio from a data

source when the data source is in wireless communication with the earphone via the ad hoe

wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more

infrastructure wireless networks detected by the transceiver circuit when the earphone and

the data source are communicating via the ad hoe wireless network, wherein the data

comprises identi fication data and signal strength data for the one or more infrastructure

wireless networks;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless communication with the earphone. transitioning

automatically, by the earphone, to receive digital audio via an infrastructtnc wireless

network.

3’8. The method of claim 7?! wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from the data source via an infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoe wireless

network.

‘39. The method ofelaiin 7?, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoe wireless network

80. The method of eiaiin 77, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphone via the infrastructure wireless network, from a host server

counected to the infrastructure wireless network, a network address for a streaming digital

audio content server; and
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connecting, by the wireless earphone, to the streaming digital audio content server using the

netwrxrk address received from rhe host server
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REMARKS

Claims 1-47 have been canceled and new claims 48-80 have been added. Support For the

new claims maybe found throughout the application as originally filed.

A representative cfthe Office is invited to contact the undersigned with any questions

regarding this application.

Respectfully submitted.

Date: OClDbet‘S 2010 m—__.
Mark G. Knedeisen

Reg. No. 42,?4?

 

K&L GATES LLP

K&L Gates Center Ph. [412) 355-6343

210 Sixth Avenue Fax (412)355-6501

Pittsburgh. Pennsylvania 15222 email: mark.kncdciscnfiiéklgalcscom

9

Exhibit 1014 _ p. 15



Exhibit 1014 - p. 16

PATENT 0801BBPCTUS

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Peliand etal. ) Examiner: TBD

Serial No.: TBD I Art Unit: TBD

Filing Date: October 5. 2010 I Atty. Docket No. 080188PCTUS

Title : WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS
NETWORKS

INFORMATION DISCLOSURE STATEMENT

Mail Stop: Amendment
Commissioner for Patents
Box 1450

Alexandria. VA 22313-1450

Dear Sir:

Applicants, in accordance with their duty of disclosure pursuant to 37 C.F.R.
§ 1.56, hereby advise the United States Patent and Trademark Office of the references

listed on the accompanying forms PTOISBiOBA and PTOtSBi‘OBB. Cepies of the non-
US. patent documents. if any. are enclosed.

Applicants note that although the cited references may be relevant to the
examination of the above-referenced application. under 37 C.F.R. § 1.97(h). the filing of
this infonnation Disciosure Statement "shall not be construed to be an admission that
the information cited in the statement is, or is considered to be. material to patentability
as defined in § 1.56(b)." Applicants further note that the filing of this information
Disciosure Statement is not an admission that the references cited herein constitute

prior art under 35 U.S.C. §§ 102-103 with respect to the captioned application.

Applicants submit that no additional fee is necessary for consideration of this
Information Disciosure Statement under 37 C.F.R. § 1.97(b)(1). Nevertheless, the
Office is hereby authorized to charge Account No. 11-1110 for any fees necessary for
consideration of this information Disciosure Statement.

ReSpectfutly submitted.

Date: 007‘9 2010 MM E:
Mark G. Knedeisen

Reg. No. 42,747

 

K81L GATES LLP

210 Sixth Avenue

Pittsburgh. PA 15222 Ph. (412) 355-6342
Customer No. 26285 Fax (412) 355-6501
F'l-2445334 v1

Exhibit 1014 _ p. 16



Exhibit 1014 - p. 17

PTOISBrDBa {Ghost
Approved i’or use through uri31r2012. 0MB 0551-0031

0.5. Patent and Trademark Orifice: US. DEPARTMENT OF COMMERCE
Under the P .- mark Reduction Act or 1995, no Icrenns are re- uired to res . . nd to a collection 01 information uniees it domains a valid OMB control number

Com rate ifKnown

Application Number TBD

Filing Date October 5. 2010
First Named Inventor Peliand et al.
Art Unit TBD
Examiner Name TBD

 
 

 

 

 

 

  
  

 

 
  

 

 

 

 Substitute for term 1449rPTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 
  

 

 

 
 

 

 

  
 
 

 

 
use as many sheets as nose-seam

Sheet 1 of 3   Attorney Docket Number 030188 PCTUS  

 

 

U.S. PATENT DOCUMENTS

 
 

 
 

 Document Number Pages, Columns Lines, Where    

 
 

    

 
  
 

 
 
 

 
 
 
 
 

 

 
 

 

 
 

 
  

 
 
  

Examiner Cite Publication Date Name of Patentee or
- - . r - . Relevant Passages or Relevant

Initials No. Number- Kind Code; (itirrroimt I MM DD-YYYY Applicant of Cited Document Figures Appear
_I- 200510198233 A1 09—08-2005 Manchester

20061020648? A1 09-14-2000 Harada
200610212442 A1 09-21-2005 Conrad
200610212444 A1 09-21-2006 Handman

200710008984 A1 01—1 1-2007 Phillips
200 T1003?61 5 A1 02-15-2007 Glezerman

I 200?i0116315 A1 05-24-200? GoldbeL
200100165375 A1 07-19-2007 Rezvani   
200?!0230?27 A1 —I 10-04—2007 Bangui—n0
2008f0052939 A1 03-13-2008 Van Horn
2003101012?9 A1 05-01-2003
200310291891 A1 11-29—2003

__I

T

Russell IJerll‘figen
?.003.515 BE I 02—21-2006 Glaser

_J_

_i

 
 

   
T305210 B2 09-23-2010 Cucos

 
 
 
 
 

I 7,02T.311 32 04-11-2006 I Vanderelli

  

  

 
  

   

 
    
 

 
  

  
 

Examiner Date
3: 9 nature Considered

‘EXAMINER: initial it reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. include copy oi this form with next communication to applicant. ‘ Appiicent'e unique citation designation number (optional). 3 See
Kinds Codes orUSPTO Patent Documents at “weaptogov or MPEP 901.04. 3 Enter Office that issued the document. by the twoleller code tWtF'O
Standard SIS). " For Japanese patent documents. the indication of the year ottne reign of the Emperor must precede the serial number ofthe patent
document. s Kind of document by the appropriate symbols as indicated on the document under WIPD Standard ST. 1 6 if peaslbie.
5 Applicant is to place a check mark here It English language Translation is attached.

This collection of information is required by 3? CFR 1.9? and 1.93. The information is required to obtain or retain a benefit by the public which is to tile
{and by the USPTO to process) an application. Confidentiality Is governed by 35 0.5.0. 122 and 3? cFFt 1.14. This collection la estimated to take 2
hours to complete. lnciuding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the amount of time you require to complete this form andror suggestions for reducing this burden‘ should be sent to

iryou need assistance in completing the roan. call r-aoo-PTO-ares (r-aoo-reeereai and select option 2.

Exhibit 1014 _ p. 17



Exhibit 1014 - p. 18

PTOISBiDBa (0109}
Approved for use through Orr31i2012. OMB 0651-0031

US. Patent and Trademark Dfice: US. DEPARTMENT OF COMMERCE
Under the Pan ark Reduction Act or 1995. no arson: are r i tilted to res and to a collection 01 information unless it contains a valid OMB control number

Complete ifKnown
Substitute for form 1449iPTO Application Number TBD

Filing Date October 5. 2010
INFORMATION DISCLOSURE First Named Inventor Peiland et aL
STATEMENT BY APPLICANT

Examiner Name

 

  
080188PCTUS

 
 
 
 

  

 

  

 
 

Pages. Columns. Lines.
 

   

 
 

 
 

 
 

  

 
 

 

 

  

 

 
  

 
 

  

 
 

 
 
 
 
 

 
 

Publication Namelot Patentee or Where Relevant
Date Appllj'cam 0f Cited Passages or Relevant

MM‘DD'WYY ocument Figures Appear

_ wo 200w135520 A2 1140-2007 =— wo 2000r054035 A2 05-03=2ooa —

a:we 2009:035555 A1 | 07-09-2009 —=_
_-—_—-
_- -

E: E—

_- _——=—_ _——
_- —_—-
___——-
_-—__-
—__ _-
_-— _-
_-_ _-

_-—=_-_-— _-
__————-
_-—_—_-
_-—_——-
—-—_——-
_-—_——-
_-_——-

_-_=—-—-— _-
_- _-

—=_—
_-————-

Examiner Date
Sl- nature Considered

'EXAMtNER: Initlai it reference considered. whether or not citation is in conformance with MPEP 609. Drew line through citation if not in conformance
and not considered Include copy at this term with next communication to applicant ‘ Applicant's unique citation designation number (optional). 3 See
Kinds Codes of USPTD Patent Documents at mggptggov or MPEP 901.011. 3 Enter Office that issued the document. by the two‘letier code (WlPD
Standard Sta]. 'For Japanese patent documents. the indication of the year or the reign of the Emperor must precede the serial number or the patent
document. 5 Kind of document by the appropriate symbols as indicated on the document under WIF'D Standard Silo itpossibie.
“ Applicant is to place a circuit mark here if English language Translation is attached.

This collection or information is required by 3? CFR 1.97 and 1.93. The iniormatlon is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process] an application. Confidentiality is governed by 35 U.5_D. 122 and 3? OFF! 1.14. This collection is estimated to take 2
hours to complete. including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the
individual ease. Any comments on the amount of time you require to complete this ton-n andior suggestions for reducing this burden. should be sent to
the Chief Information Officer. 11,5. Patent and Trademark Di‘i‘ice. PD. Boar 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner [or Patents. P.O. Box 1450. Alexandria. Vin 223134450.

ifyoo need assistance in completing the form. call t-am-PTD-si r99 (1400?ch 199) and select option 2.

Exhibit 1014 _ p. 18



Exhibit 1014 - p. 19

PTOISBIDBD {Brim}
Approved for use through OHS 1 i201 2. OMB Ddfi‘l-flt‘lat

U.S. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Pa- a men: Raouoion Act or 1995, no . rsons arr: r~uired to res -nd to a collectionot mien-nation unless it contains a valid OMB control number

Com late if Known

Substitute for form 1449iPTO Application Number I TBD
Firing Date I October 5, 2010

INFORMATION DISCLOSURE First Named Inventor | Penand at at
STATEMENT BY APPLICANT Ni Unit | TBD

Examiner Name TBD

 

 
 
 
 

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title at the article {when appropriate). tjtle oi the
item (book. magazine. journal. aerial. symposium, catalog, etc), date. page(s), volume—issue

. ' . ' andfor count where ublished

IT REVIEW, “LTB 802.11 WiFi Headphones”. httpiflitreview.belgro'rectcornrttemn53E accessed on
031312008 [4 pages).

 

 

   
 

 
 

  
Si . nature Considered

“EMMINER: Initial if reference considered, whether or not citation Is in conformance with MPEP 609. Draw line through citation it not in conformance
and not considered. Include copy:I ol'thie form with next communication to applicant.
‘ Applicant's unique citation designation number (optimal). 2 Applicant is to place a check merit here if English language Translation is attached. This
collection or information is required by 3? CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file {and by the
USPTD to process) an application. Confidentiality is governed by 35 U.S.C. 122 and it? CFR 1.14. This collection ls estimated to take 2 hours to
complete, including gathering. preparing. and aubmitting the completed application form to the USPTO. Time will vary depending upon the individual
mse. Any comments on the amount of time you require to complete this form andlor suggestions for reducing this burden. should he Sent to the Chief
Information owner. US. Patent and Trademark Office. PO. Box 1450, Alexandria. VA 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SENDTO.‘ Commissioner for Patents, PD. Box 1450, Mexandfla, VA 22313-1450.

tryout need assistance in completing the roan. cat! lemme-a 199 {t-dtJO-raS-MSQJ and serect option 2

Exhibit 1014 _ p. 19



Exhibit 1014 - p. 20

(12) IN'I'ERNA’I‘IONAL APPLICA'I‘ION PUBLISHED UNDER TH E PA'I'EN'I‘ COOPERATIIIJN TREATY (PCT)

{'l9i “’orld Intellectual l‘ruperty Organization
International Bureau ' '

{43) lnlernatiunal Publication Date

29 Nevem her 200'? {29.11.2007}

(5.1] Itllt'rnalinnul Paienl Cluasil'it‘ul'ttm:
”(HQ I519” {ZUIIKLUI}

[211 Iltternaliunnl Application Number:
PCTIUSZUU'HUI 103 i

(22] International Filing Date: 15 May 200? (15.05.2110?!

{25] Filing Language: lingliah

(26] I’uhlit‘aliiln Language: lingiish
i301 .Prlurily Dela:

GWRDUJ—‘i-‘J It? May ”.‘fll'lt'i l lfijlfiflflflhl US
{WINE-$00.6?) If! May 2mm {16.05.2006} [IS
faOISDUJSO lfi May 2006 :_ | 6.05.2066] US

(71] Applicant [for {IN darigmnm' Strife-.5 except US}: r\L|-
TONEI' MOBILE, INC. IIISJ’US]: it) Skylark Drive.
Suite 4]. Larkspur. CA 94939 {US}.

(72) Inventor: and

(75] InventurprpIicttntUerSnrtLt’i: MUELLER, Douglas.
S. IlTSEUS]; 1055w. College. #308. Santa Ruse, CA 9540i
tUSt.

Agents: RHEUEISEN, Marl-c. G. eI at; Kirkpatrick re
Luekhurt Presmn Gates liiiis Llp. Ilenrg,r W. Oliver Build—
ing. 535 Smithfietd Street. Pittsburgh. PA 1523-1“:
tUSL

( 74)

/.
  

 

 
 

“CKHMJL
NETMRK

INTERFACE
 

  

 
PROGESSDRISI

  
SERIAI FORT

DATA PUBLISHER
MODULE

07/136620A2||||i||l||||||||Illil||||||||||||||i|||||ll|i|||||||i|l||||l|||||l||i|||||iiillllllilllllillll

 ||||||i|||||||||||||iii|||l|||||l|||li|l|||||i|||||||||||l|||l|||||l||||l||1I||l|||||l|||||i||

(10) International Publication Number

WO 2007/136620 A2

(all Desigllalt'li Slullfii [Hrtf'f'yx (”heavier indicated. jitr (wiry
kind qutt't'arttti f.):'o.t'r?r:tt'0fl utuit'ht'bi'ci: All. AG. AL. AM,
AT. AU. AZ. BA. BB. BG. BIL BR. BW. BY. BX. CAIN].
CN. CO. ('R.(TU, CK. DIE. 13K. DM. DZ. EC. liIi. HG. IES.
l"l. UH. Lil), GIL Ull, GM. UT. “N. “R, “U. ll). ll.. ”‘4.
[5. JP. Kli. KG. KM. KN. KP. KR. KZ. LA. LC. LK. LR.
LS. LT. LU. LY. MA. MD. Mli. MG. MK. MN. MW. MX.
MY. NIX, NA. NU. NI. NO. N7... OM. PG. Pl]. PL. PT. RU.
RS. RU. SC. 5!). SH. SG. SK, SL. SM. SV. SY. '1']. TM.
TN. TR. T1} 12. UA, UG, US. UZ. VC, VN. ZA, ZM, KW.

{34] Designated States tmn’exs‘ Grimm-in.- indt'irmcrd. for every
kind ef regimen pmmun'am ai-ut'idbi'e}: ARIPD iBW. Gl-I.
GM. Kl}. LS. MW. M7. NA. SI‘J. 5].. S7. 17.. HG. KM.
ZW']. Eurasian {AM. AZ. BY, KG, Kl. MD. RU. 1']. TM}.
[European[N1'.Rli.8{}.Cll. CY, (77., DIE. 13K. 1i 1. ES. I’l.
FR. GB. GR. III]. HE. IS. IT. LT. LU. LV. RIC. MT. Nl.. PL,
PT, RU, SE. SI. SK. TR}. OAPI [Bl-2 B]. (.117. CG, CI. CM.
GA. GN. (iQ. GW. ML. MR, NIE.SN.'I‘D.'1'G'L

Published:

" "Jilin-ml mmmatmna! spun-i: report mu! in he mpuhiished
«pun n-wipt tgf the! rat-part

({f‘mninmrd rm mart put-tr; 

(54) "litle: MOBILE RtJl I’l‘liK WI l'll SERIAL DEVICE lN't‘liRFAt'Il:

  
 

/ l‘LOCAL
NETWDFIK ,5

INTER FUDGE ;‘
Meal-in
Darla

SERIAL DEVICE
IN'I Eq FACE
 

 
(57) Ahslrm'l: A nmhiie router having a serial interface is disclosed. According to varieus embodiments. the mnhile router may

: cumin-ism u serial pun data publisher module that may take data received from a serial device connected to a serial purl ul' the mobile
N renter and make the data from the eerie] device twaiiahie via a 'i‘Cl’ stream. I n that way. the serial port delta publisher mncluie may

the device connected to its sen'ai interface.W0
he used. for example. In populate a remote database with the dull: from the serial device. That way. the data from the serial device
may be minutely accessed via the Internet. 1'01r example. In addition. the. rrtuhile. router CHI] he used to output i1 received signal from

Exhibit 1014 _ p. 20



Exhibit 1014 - p. 21

WO 2007/136620 A2 |ll||||l|||||1ll||||||||l||l|||||l||||||||||Illlllll|||||||l||||||||[||||l|l||||||||l1l|l|H|l|

Fur ner-{c'm‘r L‘rm’m and wither ubbrc‘vi'mianx. rqfrr m the "(Find-
am'v M»?! on ( ‘mh’a‘ am! . 1bbwl-l'mimu " amumriuq u: div {mum -
Hing ril'e’mrh rr‘qufm' mum ql‘rhr {’(T (hm-we.

Exhibit 1014 — p. 21



Exhibit 1014 - p. 22

10

15

20

25

30

\V0 2llll7lI3662ll PCTIUS'ZlNl-Hlll [63]

MOBILE ROUTER WITH SERIAL DEVICE INTERFACE

Inventor: Douglas S. Mueller

CROSS~REFERENCE TO RELATED APPLICATIONS

The present application claims priority to the following U.S. provisional

applications:

(l) [1.5. provisional application Serial No. 60/800,679, filed May 16, 2005,

entitled “Mobile Router With Serial Interface," by Douglas S. Moeller;

(2) U.S. provisional application Serial No. 60/800,749, filed May 16, 2006.

entitled “Mobile Router That Monitors Links,” by Douglas S. Mueller; and

(3) U.S. provisional application Serial No. 60f800,’750, filed May 16, 2006,

entitled “Mobile Router With Session Proxy," by Douglas S. Mueller.

The present application is related to the following, contemporaneously-filed PCT

applications:

(1) PCT application entitled “Mobile Router With Session Proxy," by Douglas

S. Mueller, Attorney Docket No. 060275PCT; and

(2) PCT application entitled “Mobile Router That Monitors Links,” by Douglas

S. Moeller, Attorney Docket No. 060274PCT.

BACKGROUND

Many people nee mobile or wireless end-user computer—type devices for a variety of

purposes. These devices include smartphones, handheld computer-type devices, personal

digital aesistants (PDAs), laptop computers equipped with a wireless network interface card,

etc. Users often use such devices to read and write email messages, access the Internet,

download and View image or video files, run applications, etc,

In order to use such mobile devices, the mobile devices must be able to connect to a

wireless network. Conventional wireless lucal area networks (WLANS) are often deployed

inside structures such as homes, offices, public and commercial buildings, etc. The WLAN

typically comprises one or more wireless access points. such as a wireless router or hot spot,

which communicates wirelesslg} with the mobile device, and allows the mobile device to

connect to a wired network (or other network) that is also in communication with the access

1
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point. In order to stay connected to such WLANs, the mobile user must usually stay with

the range of the access points. This ofien constrains the effective mobility of a Wireless

user. The mobile user must stay in the home, office or building to have wireless access to

the WLAN, but if the mobile user leaves the premises, the mobile user may leave the range

of the wireless access points and thereby lose connectivity to the network. For the IEEE

802.1 1 standard, also known as Wi-Fi, the range of such access points is about 50 meters for

indoor environments and 100 meters for outdoor environments.

Some campuses and urban areas provide broader W—Fi coverage areas by placing a

number of cooperating Wi-Fi hot Spots throughout the campus or urban area. This provides

the mobile user with greater wireless access as the mobile user generally can move around

the campusfurban area while maintaining wireless connectivity- However, when the mobile

user leaves the campusfurban area, the user may lose connectivity, thus constraining the

wireless mobility of the user.

This dilemma has been addressed somewhat by cellular networks that allow mobile

devices to communicate wireless data with such cellular netWUrks using data

communication standards, such as GSWGPRS (Global System for Mobile

Communications/General Packet Radio Service) or EDGE (Enhanced Data rates for (3de

Evolution)- Such cellular networks generally provide much broader coverage areas than

WLANs or WivFi area, so a mobile user will ordinarily have fewer restrictions on mobility

when accessing such a cellular network. Further, cellular networks typically can

accommodate roaming users by allowing users to stay connected as they travel Rom one

cellular network to another.

Nevertheless, mobile end-user devices often experience interruptions in service due

to drop~offs by the network (either Wi-Fi or cellular network). This problem is exacerbated

when the user is quickly moving bemeen network cells, hot spots or networks. This can be

caused, for example, (i) because the user’s wireless access provider/protocol is not

compatible with the new cell, hot spot or neon-'orlc, (ii) because the new cell, hot spot or

network is overly congested with traffic, (iii) because of faulty hand-off procedures between

the cells, hot spots, or networks, or many other-reasons.

In addition, a mobile end—user may experience other types of performance problems.

including a change of bit rate or bandwidth during the data transmission, and a change in the

quality of service (e.g.,jitter, latency, data loss, etc).

Accordingly, there exists a need for a way to alleviate or mitigate the problems

experienced by a user of mobile end-user device.

2
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SUMMARY

In one general aspect. the present invention is directed to a mobile router. The

mobile router may communication with one or more mobile devices via a local wireless

network, such as a Wi-Fi or Wi-MAX network. The mobile router may further act as a

gateway for communications from the mobile device to a backhaul network, which also in

communication with the mobile router via a wireless communication link. The backhaul

network may comprise a cellular network, such as a GSWGPRS or UTMS network, or

some other type of wireless network. The backhaul network may be connected to the

Internet or other netvirork (e.g., WAN). That way, the mobile device can communicate with

a destination device connected to the Internet (or other network) via the mobile router and

the backhaul network.

Further, because the mobile router wirelessly communicates with the backhaul

network, it can m'ove with the mobile device as the mobile device moves to provide

enhanced mobile wirelesa connectivity for the mobile device. For example, the mobile

router can be installed, affixed 0r otherwise placed in a vehicle, such as a car, bus, boat, rail

car, etc., where the end user of the mobile device is a. passenger (or driver). That way, the

end user can maintain wireless activity as the user moves about.

According to various embodiments, the mobile router may comprise a session proxy

module establishes two transport protocol sessions — one between the mobile router and the

mobile device, and one between the mobile router and a destination device — when the end

user seeks to communicate with the destination device through the mobile router. That way,

if the session betwaen the mobile router and a destination device goes down, the session

between the mobile router and the mobile device may remain active, thereby allowing the

mobile device to believe that the session is still active while the mobile router works to

restore the session. Also, the two sessions may use different protocols. For example, the

session between the mobile device and the mobile router may use the TC? protocol,

whereas the session between the mobile router and the destination device may use a

different protocol, such as l-IS-TCP or SCPS. Moreover, the establishment of the two

sessions by the mobile router may be transparent to the end user. Also, the end user could

have the option of disabling the session proxy functionality in certain embodiments. This

may be desirable when the end user is using an application that encrypts the TCP headers.

Another potential benefit is that when the backhau] network goes down, the session

proxy module may prevent the TCP session for the link to the mobile device 16 from

'3
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starting its back-off timers. This is advantageous because, under the TCP protocol, the

mobile device would normally assume that it cannot forward packets because of network

congestion and it would accordingly start to slow down the user’s session. In contrast, with

the session proxy module maintaining a session between the mobile router and the mobile

device that is separate from the session between the mobile router and the backhaul

network, the mobile device may not assume that network congestion is a problem and the

TCP session between mobile router and the mobile device may not sldw down. Another

potential benefit is that the TCP timers and congestion windows can be adjusted

dynamically so that the link may be optimized for the particular characteristics of the

backhaul network (e.g., packet loss, latency jitter, etc.).

In addition, the mobile router may comprise a session link module that monitors the

layer 2 and/or layer 3 links of the mobile router with the backhaul network. That way, when

the link monitor module detects a drop-off, the link monitor module can reestablish the link

as quickly as possible in order to minimize the interruption in service to the end user.

According to various embodiments, the link monitor module does this by sending and

monitoring test (or probing) data packets over the backhaul wireless communication link.

That way, the user does not have to restart hisfher applications or sessions. The user just

typically notices that the applicationsfsessions slowed for a-brief period of time while the

connection was being reestablished-

In addition, according to various embodiments, the mobile router may include a

serial data port for communicating with a serial data device connected thereto. In addition,

the mobile router may include a serial device data publication module which transmits data

from the serial device over the backhaul network to a destination device, such as a

serverldatabase, such that remote users could access the database to retrieve the data from

the serial device. The serial device could be. for example, a GPS receiver that records

location data for the mobile router, or another type of serial data device. In addition, rather

than transmitting the data to a serveridatabase, a remote user could access the mobile router

to access the data from the serial device directly. Additionally, the serial interface of the

mobile router could be used to output datalcomrnand signals to the connected serial device.

These and other benefits will be apparent from the description to follow.

FIGURES

Various embodiments of the present invention are described herein by way of

example in conjunction with the following figures, wherein:

4

Exhibit 1014 _ p. 25



Exhibit 1014 - p. 26

l0

IS

20

25

30

“’0 'IOU'HISGGZII PCTIUSZIHI'HIII l63l

Figure l is a block diagram of a nctvvork including a mobile router according to

various embodiments of the present invention;

Figure 2 is a block diagram of a mobile router according to various embodiments of

the present invention; and

Figure 3 is a block diagram of the process flow of the link monitor module of the

mobile router according to various embodiments of the present invention.

DESCRIPTION

Figure l is a diagram of a network 10 according to various embodiments of the

present invention. As show in Figure 1, the network 10 comprises a mobile router 12 in

communication with a mobile device 16 via a wireless communication link 14 (referred to

sometimes hereinafter as the "local wireless communication link 14"). The wireless

communication link 14 may be provided as part of the wireless network 15 including the

mobile router l2 and the mobile device 16. The wireless network 15 (referred to sometimes

hereinafter as the “local wireless network 15”) may be, for example, a WiFi netw‘ork (e.g.,

[BEE 802.11 network), a WiMAX network (IEEE 802.16), a Bluetooth network, or any

other suitable wireless network.

The mobile device 16 may be any computer-based device capable of receiving and

transmitting data via the wireless communication link 14. For example, the mobile device

16 may be a laptop (or notebook) computer (as shown in the example of Figure 1) equipped

with a wireless network interface card, a wireless-enabled FDA, a pocket or palmtop

computer, a WiFi phone (e.g., a Skype phone or VoIP phone), a WiFi appliance. a Sony

PlayStation PSP or some other portable, network-enabled gaming station, a video screen, a

digital camera, an audio player, a navigation device. a security camera, an alarm device, a

wireless payment or POS device, etc.

The mobile router 12, as explained further hereinbelow, may act as a gateway

between the wireless network 15 and a backhaul network 20. The backhaul network 20 in

turn may be connected to the Internet 18 or any other network (such as an intranet or

another WAN) via a gateway 24.

The mobile router 12 may communicate with the hackhaul network 20 via a

backhaul wireless communication link 22. (sometimes referred to hereinafier as the

“backhaul wireless communication link"). The backhaul wireless communication link 22

may be provided by a wireless network that is part of the backhoe] network 20, such as a

cellular wireless network. The cellular wireless netWork may be, for example: a Global

3
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System for Mobile Communications/General Packet Radio Service (GSWGPRS) link; a

UMTS (Universal Mobile Telecommunications System) link; a Code Division Multiple

Access {CDMA} link; an Evolution—Data Optimized (EV-DO) link; an Enhanced Data Rates

for GSM Evolution (EDGE) link; a SGSM link; a Digital Enhanced Cordless

Telecommunications (DECT) link; a Digital AMPS (IS-1 361TDMA} link; an Integrated

Digital Enhanced Link [iDEN] link; a WiMAX link; or any other suitable wireless link.

That way, the mobile router 12 may provide wireless access for the mobile device 16 to the

Internet 18 (or other desired network).

According to various embodiments, the mobile router 12 and the mobile device 16

are co-located in a moving vehicle so that mobile router 12 is mobile and so that end~users

of the mobile device 16 can enjoy wireless connectivity to the Internet 18 via the mobile

router 12 as the vehicle (not shown) moves through cells or nodes associated with the

wireless network 22. The moving vehicle could be, for example, a car, a truck, a bus, a

boat, a train or rail car, etc. The mobile router 12 may be mounted to the vehicle in a secure

and generally tamper-resistant location. For example, the mobile router 12 may be mounted

in the trunk of an autornobile, and the end—user of the mobile device 16 may be a passenger

or driver of the automobile. That way, the end-user could cnj oy wireless connectivity as the

automobile moves between cells of the wireless network 22.

Also, although only one mobile device 16 is shown in communication with the

mobile router 12 in Figure 1, it should be noted that numerous mobile devices 16 may be in

communication with the mobile router 12 via the network 14. For example, in a scenario

where the mobile router 12 is routed in an automobile, more than one passenger may be

using an end—user mobile device 16 that communicates with the Internet 18 (or some other

network) via the mobile router 12 and the backhaul network 20. For example, one

passenger could be checking email on a palmtop computer device, while another passenger

may be surfing the World Wide Web. etc.

It should also be recognized, however, that the mobile router 12 does not necessarily

need to be installed in, affixed to, or otherwise placed in a mobile vehicle. For example, a

user could use the mobile router 12 at home, work, or any other stationary location, or carry

the mobile router 12 around with him/her.

As shown in Figure 1, a transceiver 30 may receive and transmit the wireless signals

to the mobile router 12 via the wireless communication link 22. A communication network

32 of the backhaul network 20 may communicate with the Internet 18 (or other network) via

one or more gateways 24. The communication network 32 may include conventional

6

Exhibit 1014 _ p. 27



Exhibit 1014 - p. 28

10

15

20

25

30

“’0 2i.|ll7fl.366211 PCTIUSZIJIIWIII 1631

network elements such as servers, routers, switch, etc., and may provide wireless network

service for the mobile router 12. Of course, although only one transceiver 30 is shown in

Figure 1, it should be recognized that the backhaul network 20 may compriSe a number of

such transceivers, located in different areas serviced by the bacldraul network 20, such that

the mobile router 12 may stay in communication with the backhaul network 20 as the

mobile router 12 moves between cells or nodes of the backhaul network 20.

As shown in Figure 1, third party servers 26 may be in communication with the

Internet (or other network} 13. That way, the mobile device 16 can access the third party

servers 26 through the mobile router 12 and the backhaul network 20.

Figure 2 is a simplified block diagram ofthe mobile router 12 according to various

embodiments of the present invention. As shown in Figure 2, the mobile router 12 may

comprise one or more processors 40, one or more memory units 42, a buckhaul network

interface 44, and a local network interface 46, that may be connected via a system bus 48.

The backhaul network interface 4-4 is for interfacing with the backhaul network 20.

The loeal network interface 26 for interfacing with the wireless network 15. The type of

backhaul network interface 44 may depend on the types of backhaul wireless

communication link 22 used. For example, the backhaul interface network 44 may be a

GSMI'GPRS interface, a UTMS interface, an EDGE interface, a Wi-lViAX interface, etc.

Similarly, the type of local network interface 46 may depend on the type of wireless

network 15 used. For example, the local network interface 15 may be a Wi-Fi, Wi-MAX.

or Bluetooth interface.

The processor(s) 40 may execute instruction code stored in the memory 42. The

memory 42 may be embodied as one or more computer-readable media, including Reach

Only-Memory (ROM) andfor Random-Access-Memory (RAM). As such, the memory 42

may comprise one or more memory chips, optical memory devices (cg, CD-ROM),

magnetic memory devices (e.g., disk drives), etc. The memory 42 may include a number of

software modules, including a routing module 50, a link monitor module 52, a session

proxy module 54 and a serial port data publisher module 56, that may be implemented as

software code to be executed by the processor(s) using any suitable computer instruction

type. The software code may be stored as a series of instructions or commands, or as a

program, in the memory 42.

The routing module 50 may include the code for allowing the mobile router 12 to

route data packets from the wireless network 15 to the backhaul network 20, and vice versa,

as is known in the art. The link monitor module 52, as explained fiirther below, may

7
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monitor the layer 2 (data link or cellular layer) and layer 3 (I? or network layer) links of the

mobile router 12 with the backhaul network 20 by sending test or probing data packets. By

monitoring the packets, the link monitor module 52 can detect if either (or both) of the links

fails. That way, the mobile router l2 can take appropriate action when one of the links fails.

According to various embodiments, both the local wireless communication link 14

and the backhaul wireless communication link 22 may use the TCP' (Transmission Control

Protocol) transport protocol for the session layer of the network protocols. TCP is one of

the core protocols of the Internet protocol suite, often simply referred to as “TCPIIPJ’ Using

TCP, applications on networked hosts can create connections to one another, over which

they can exchange streams of data using stream sockets. Stream sockets are a type of

internet socket which provides a connection-oriented, sequenced, and unduplicated flow of

data without record boundaries. The TCP protocol guarantees reliable and in-order delivery

ofdata from sender to receiver.

The TC? protocol also uses a network congestion avoidance algorithm in order to

achieve congestion avoidance. A number of such algorithms exists and can be used. In

general, according to some algoriflin‘ts, the TCP protocol specifies a maximum segment size

(M58). The sender maintains a congestion window, limiting the total number of

unacknowledged packets that may be in transit end-toend. To avoid congestion collapse,

TCP makes a slow start when the connection is initialized and after a timeout. It starts with

a window of 2 M38. Although the initial rate is low, the rate of increase is very rapid: for

every pocket ACKed, the congestion window increases by l MSS so that flat every round

trip time, the congestion window has doubled. When the congestion window exceeds a

threshold, or a packet is lost, the algorithm enters a new state, called congestion avoidance.

As long as non—duplicate ACKs are received, the congestion window is additively increased

by one MSS every round trip time. When a packet is lost, duplicate ACKS will be received.

The congestion window is reduced to 1 M88 on a timeout event.

The session proxy module 54, as explained further below, may act as a TCP proxy

for all TCP sessions going through the mobile router 12. That way, according to various

embodiments as described below, all end-user traffic between the end-user mobile device 16

and the destination (e.g., a server connected to the Internet or other network 18) may be

transparently routed through the mobile router 12. Of course, in other embodiments, the

local and backhaul wireless links 14, 22 may use a different transport protocol, and, in such

embodiments, the the session proxy module 54 may similarly act as a proxy for such other

transport protocol sessions.
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The serial port data publisher module 56 may make data received from a serial

device 36, connected to a serial port 38 of the mobile router 12, available from the mobile

router 12 via a TCP stream (or any other type of data stream available from the mobile

router 12).

Other, conventional components of a router, such as a memory controller. are not

illustrated in Figure 2 for the sake of convenience.

As mentioned before, the link monitor module 52 may monitor the mobile router‘s

layer 2 [data link or cellular layer) and layer 3 (11’ or network layer) links with the backhaul

network 20. That way, when the link monitor module 52 detects a drOp-off, the link

monitor module 52 can reestablish the link as quickly as possible in order to minimize the

interruption in service to the end user. For example, in typical present-day mobile

computing scenarios, when the network drops off, the end-user‘s applications and network

sessions are ordinarily terminated. Consequently, the user has to restart the applications

andfor session when the network connection is reestablished. Moreover, it typically is not

predictable when the network connection will be reestablished.

The link monitor module 52 overcomes these drawbacks by monitoring the layer 2

and 3 links, and reestablishing the connections when connectivity is lost. As explained in

more detail below, the link monitor module 52 may do this by sending and monitoring test

(or probing) data packets over the backhaul wireless communication link 22. When it

detects a failure in one or both of the links. the link monitor module 52 can take remedial

action, such as attempting to reestablish the link. It may reestablish the link before

applications on the mobile device 16 have to be restarted. That way, the user does not have

to restart his/her applications or sessions. The user just typically notices that the

applicationsfsessions slowed for a brief period of time while the connection was being
reestablished.

The link monitor module :52 may utilize adaptive programming according to various

embodiments. That is, for example, if the backhaul network interface 44 is receiving

packets over the backhaul wireless communication link 22, the link monitor module 52 may

send less probing packets and, conversely, if the interface 44 is not receiving packets the

link monitor module 52 may send more probing packets. By monitoring packets coming in

on the interface 44, the link monitor module 52 may draw the assumption that the interface

is functioning. This means that the link monitor module 52 does not have to send test

packets across the backhaul wireless communication link 22 to verify connectivity (and

hence not wasting precious network resources). However, just because the link monitor

9
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module 52 may assume that the interface 44 is fimctioning does not mean that the link

monitor module 52 does not send test packets; it may just send them less frequently in

certain embodiments.

The link monitor module 52 may monitor the interface 44 to see it‘it is receiving

data packets. If it is not, then the link monitor module 52 may sleep "A" number of seconds

and then proceed to the next step of doing an active probe. If the interface 44 is receiving

packets. the link monitor module 52 may then sleep longer (e.g., 10 x A seconds) before it

proceeds to the next step of doing an active probe. So ifthe backhaul wireless

communication link 22 looks like it is working, then the link monitor module 52 may send

fewer active probes on the backhaul network 20.

The remote devices that the link monitor module 52 is to monitor may be configured

to allow the link monitor module 52 to ensure whether the link to the particular remote

device is available. For example, links to the default route, domain name server (DNS),

andl'or authentication server 19 (see Figure 1) may be monitored, as well as any device other

device on the Internet so configured.

Figure 3 is a flow chart of the process flow of the link monitor module 52 according

to various embodiments of the present invention. This process may be continually running

in the background to monitor the layer 2 and layer 3 links on the backhaul wireless

communication link 22 of the mobile router 12.

At block 80, the link monitor module 52 may deter-mine what its backhaul network

20 is (rang. whether it is a GSM/GPRS network interface, a UTMS network interface, etc.)

Next, at block 82. the link monitor module 52 may determine if the appropriate backhaul

network driver is loaded. If not, at block 96, the driver is reloaded and, if successful, the

process returns to block 92 (described further below). If at block 82 it is determined that the

driver is loaded, the process advances to block 84, where the link monitor module 52

determines whether packets are being received on the backhaul network interface d4. This

is a check of its layer 3 —- or network layer — status (0C1 Model). If so, the process

advances to block 86, where the link monitor module 52 goes into sleep mode for a brief

period of time (xx seconds) because the network connection is active.

If at block 84 it is determined that packets are not being received over the backhaul

wireless connection 22, the process advances to block 88, where the link monitor module 52

may determine if the layer 2, or data link layer, is established with a particular remote

device (e_g., a device that is part of the communications network 32 or connected to the

Internet 13). In one embodiment, the point-to-point protocol (“PPP”) may be used for the

10
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layer 2 link (0C1 Model). PPP is a protocol used to establish a direct connection between

[W0 nodes 'and is described by described by Internet Engineering Task Force (IETF) RFC

1661. Thus, at block 88, the link monitor module 52 may determine of the PPP link is

established. Of course, in other embodiment, a different direct link protocol could be used.

If the PPP link is not established, the process may advance to block 92, where the

PPP is restarted to establish the PPP link to the remote device. If that operation is

successful, or if at block 88 it is determined that the PPP link is established, the process

advances to block 90 where the link monitor module 52 determines if it has a default route

to the remote device. In routing technology, a default route, also sometimes called a

"gateway of last resort," is the network route used by a router when no other known route

exists for a given data packet‘s destination address. All the packets for destinations not

known by the router‘s routing table are sent to the default route. This route generally leads

to another router, which treats the packet the same way. If the route is known, the packet

will get forwarded to the known route. Ifnot, the packet is forwarded to the default-route of

the router which generally leads to another router, and so on. Once the router with a lmown

route to a host destination is reached, the router determines which route is valid by finding

the most specific match. The network with the longest subnet mask that matches the

destination IP address wins.

Hence, the default route may he a connection to the remote device that is different

from the direct connection. Ifthere is a default route, the process may advance to block 94,

where the link monitor module 52 may determine whether the remote device is reachable

via the default route. If, at block 90 it is determined that there is no default route, the

process may return to block 88 where the PPP link is attempted to be established.

The process also advances to block 90 from block 86 after the brief sleep period. If

' at block 90 it is determined that the mobile router 12 has a default route, the process

advances to block 94 where the link monitor module 52 determines if the default route is

reachable. If the default route is not reachable, the process returns to block 88, wherein the

PPP link is attempted to be reestablished.

If at block 92 the PPP protocol is unable to be restarted after x number of attempts,

the process advances to block 96, where the card driver for the backhaul network interface

44 is reloaded. If at block 66 the card driver is not successfillly loaded after a number (“x”)

of attempts, the process advances to block 98, where the link monitor module 52 attempts to

reload the CardEus driver (or other similar driver for mobile routers that do not use

CardBus). A CardBus is PCMCLA (Personal Computer Memory Card International

ll
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Association} 5.0 or later (e.g., JEIDA 4.2 or later) 32-bit PCMCIA card. CardB us is

effectively a 32-bit, 33 MHz PCI (Peripheral Component interconnect) bus in the PC card

form factor. CardBus includes bus mastering, which allows a controller on the bus to talk to

other devices or memory without going through the CPU.

If that process is successful, the process returns to block 96', where the card driver is

again attempted to be reloaded. If at block 98 attempts are unsuccessful in reloading the

CardBus driver (or other similar driver), the process, according to various embodiments,

advances to block 100, wherein the mobile router 12 is rebooted. From there, the process

may return back to block 80.

Returning to block 94, where it is deter-mined ifthe default route is reachable, if it is

not available, the process may advance, according to various embodiments, to block 102.

where the domain name server (DNS) for the mobile router is determined. Then, at block

104, it is determined whether the DNS is reachable. If it is, according to various

embodiments, at block 106, the authentication server 19 (see Figure l) for the mobile router

l2 is determined. Then, at block 108, it is determined whether the authentication server 19

is reachable. If so, the process advances to block 110, where the link monitor module 52

enters brief sleep mode, during which no test packets are sent. After the brief sleep, the

process returns to block 84 for a re-chcck of the layer 3 link.

If the DNS server is not reachable at block 104 or if the authentication server is not

reachable at block 108, the process returns to block 88, where the PPP link (layer 2 link) is

assessed, as eXplained above.

Some parameters in the process may be configurable. For example, certain time

periods used by the various timers may be configurable. The parameters may be factory

configurable, remotely configurable over a network, andlor self-adapting. In addition, in

various embodiments, the user may be abie to configure certain parameters.

In addition, the process can be fine-tuned and optimized for a particular backhaui

network and/or usage pattern. The objective of the tuning and optimization may be to

deliver the highest data throughput, fastest network drop-off detections, and fastest network

reconnection. For example, the targets being probed can be changed. For example, the

mobile router 1?. may probe the session manager 29 in a network operations center (N00)

30 (see Figure 1), or other devices connected to the network 18. Also, rather than active

probing, the mobi 1c router 12 may only listen to the backhau] network interface 44. This

latter approach may be advantageous when the network 18 is a WAN (or other type of
network) with low bandwidth.

12
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The point-to-point protocol ("PPP") startup script may execute continuously until it

makes a successful connection. The failure that is shown in Figure 3 at block 88 is if the

PPP startup script is not successful in communicating with the backhaul network card :4

number of times. If the PPP startup script cannot make a connection it likely is because the

mobile router 12 is out of coverage and not because it or the network failed. However, if

PPP connection is unable to be established after a relatively long duration (e.g., over one

hour), the link monitor module 52 may proceed with the failure path (step 92).

A common problem experienced in the prior art by cellular network users is that the

data connection is sometimes lost. When this occurs, applications running on the mobile

device (that is connected to the cellular network) stop running, and have to be restarted

when the TCP session is reestablished-

This problem can be overcome by the session proxy module 54 of the mobile router

12. Returning to Figure 2, the session proxy module 54 may act as a session proxy for all

sessions [e.g., TCP sessions) going through the mobile router 12. That is, for example,

when a local end-user seeks to establish a TC? session from their local end-user device

(such as the mobile device 14 Figure 1) with a destination (such as a third party server 26

connected to the network 18, see Figure l), the session proxy module 54 may terminate the

TCP session coming from the mobile device 16 and, instead, establish a TCP (or some other

protocol) session on the backhaul network interface 26 with the destination 26. The mobile

router 12 may also maintain a separate TC]? session with the mobile device 16 over the local

wireless communication link 14. That way, all end-user traffic between the end-user and

the destination may be transparently routed through the mobile router 12 on the two

separate sessions. That way, one session going down (such as the backhaul wireless

communication link 22) need not negatively affect the other sessiou (such as the session

between the mobile router 22 and the mobile device 16).

By doing this, several benefits may be achieved. For example, when the backhaul

network link 22 goes down (which is sometimes not uncommon for cellular networks), the

session proxy module 54 can maintain a TCP session to the local end user (e.g., at the

mobile device 16). That way, if applications running on the mobile device 16 are dependent

upon a TCP session. the applications may continue to run because there is a TCP session

with the mobile router 12. even though the TCP session over the backhaul wireless

communication link 22 is lost. When the backhaul network communication link 22 comes

back, the end-user may be able to keep running its applications and session without having

to restart the applications.

13
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Another potential benefit is that when the backhaul network link 22 goes down, the

session proxy module 54 can prevent the TCP session for the link to the mobile device 16

from starting its back-off timers. This is advantageous because, under the TCP protocol, the

mobile device 16 would normally assume that it cannot forward packets because of network

congestion and it would accordingly start to slow down the user‘s session. In contrast, with

the session proxy module 54 maintaining a TCP session betWeen the mobile router 12 and

the mobile device 16, the mobile 16 device would not assume that network congestion is a

problem and the TCP session between mobile router 12 and the mobile device 16 the should
not slow down.

Another potential benefit is that the TCP timers and congestion windows can be

adjusted dynamically so that the link is optimized for the particular characteristics of the

backhaul network (e.g., packet loss, latency jitter, etc.) For example, if the network has a

high packet loss, the MU] (maximum transmission unit) may be made smaller to increase

the likelihood that sent data packets will successfully reach their destination. “MTG“ refers

to the size (in bytes} of the largest data packet that a given layer of a communications

protocol can pass onwards. Alternatively, if the network has relatively little packet loss and

high throughput, the MTU may be increased so as to fiirther increase throughput.

In another embodiment, instead of a TCP session, the session proxy module 54

could establish a different type of protocol session with the user‘s destination that is

designed to run over high latency links. Such high-latency links may be HS-TCP (High

Speed TCP) or SCPS (Space Communications Protocol Specifications). HS—TCP uses a

new congestion control algorithm for TCP that is described in RFC 3649- The SCPS is set

of extensions to existing protocols and new protocols developed by the Consultative

Committee for Space Data Systems (CCSDS). The SCPS protocol is defined in ISO

Standards 15894 (file transfer), 15893 (transport layer), l5892 (security layer) and 15891

(network layer).

in such an embodiment, therefore, there may be a ”PCP session heme-en the mobile

device 16 and the mobile router 12 over the local wireless communication link 14, and a

separate high latency protocol session (e.g., HS-TCP or SCPS) between the mobile router

12 and the destination over the backhaul network 20. Moreover, the establishment of the

high-latency link on the backhaul network 20 may be done transparently to the local end-

user by the session proxy module 54.

In addition, in various embodiments, the local end-user could be given the option of

disabling the session proxy module 54. A user of the mobile device 16 may disable the

l4
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session proxy module 54, for example, through a control panel for the mobile router 1?.

displayed on the mobile device. Also, the mobile router 12 may have a switch or push-

button that allowa a user to disable the session proxy module 54. It may be desirable for a

user to disable the session proxy module 54 when the user wants to maintain a TCP session

with the destination. For example, certain types ofvirtual private networks (VPNs), such as

IPSEC VPNs, encrypt the TCP headers. IPSEC (1P security) is a suite of protocols for

securing Internet Protocol (1?) communications by authenticating andfor encrypting each IP

packet in a data stream. If the TCP headers were encrypted, the session proxy module 54

would ordinarily not. be able to decrypt the headers of the TCP data packets and, therefore,

could not appropriately transmit the packets on a non-TCP session. In such a circumstance,

the user may desire to disable the session proxy module 54. Other types of VPNs, however,

such as secure sockets layer (38].) VPNs, do not encrypt the TCP headers, so the local end-

user may not want or need to disable the session proxy module 54 when such a SSL VPN is

being used. _

Referring to Figure 2, the serial port data publisher module 56 may take data

received from the serial device 36 connected to the serial port 38 of the mobile router 12

and make the data available via a TC? stream (or some other type of data stream, such as

l-IS—TCP or SCPS data stream). The serial port data publisher module 56 and, via the

backhaul network 20 and Internet 18, populate a remote database 25 with the data from the

device 36. That way, the data from the serial device 36 can be remotely accessed via the

Internet 18.

The serial device 36 may communicate with the mobile router 12 using any suitable

serial data protocol, including the USB (Universal Serial Bus) standard, the RS-232

standard, the 113-485 standard, or the IEEE 1394 (FireWire) standard, for example.

The serial device 36 may be any suitable type of serial device, such as, for example,

a GPS receiver. In an embodiment where the serial device 36 is a GPS receiver, this allows

the location data for the GPS receiver (and hence the location data for the mobile router 12}

to be remotely accessible by others. In an application where the mobile router 12 is

installed in a mobile vehicle such as a car or truck, such location data could be used for a

variety of applications, including:

o a company could access the database 25 to determine the current location of

its vehicles;
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o a company could determine and analyze where its vehicles have been,

including such things as determining time spent in traffic jams, loading

'docks, etc;

II track a stolen vehicle;

- determining optimal routes for delivery companies;

a collection of real~time traffic data, which can be analyzed and/or shared with

traffic condition publication services; or

a collection of historical traffic data, which could be used for traffic planning

purposes.

In various embodiments, the stream produced by the serial port data publisher

module 56 may be compliant with a protocol standard, such as the RFC 2217 “Telnet Com

Port Control Option" protocol, so that end-user devices that support 'the standard could use

the data. This may be useful for Windows-based computers, because such computers could

use standard, off—the-shelf mapping applications with a GPS device to be attached to the

local machine. The end-user could install 3 RFC 2217 compliant driver on their Windows

computer and could make the GPS data from the mobile router 12 appear as local GPS data

on their Windows computer. And since the GPS data from the mobile router 12 would be

accessible over an IP network (e.g,, the Internet 18), the remote user’s Windows computer

could access the data from anywhere on the Internet.

The above-described examples were based on a GPS device as the serial device 36

connected to the mobile router 12. It should be recognized that other types of serial data

devices 36 may be used and similar data publication processes could be used for such serial

data devices so that the data from the serial device may be accessed via the Internet (or

other network) 1 8. For example, in other embodiments the serial device 36 may be a

vehicle telemarics device. Such a. vehicle tolematics device may capture data regarding the

performance and operation of the vehicle (e.g., diagnostic data) in which the device is

installed. Such data may then he published by the mobile router 12. and stored in the

database 25, for example, such that it is accessible by third parties via the Internet 18.

In another embodiment, the serial device 36 maybe a-point-of-sale (PCS) device

that captures sale or payment information. That way, the POS data may be published to the

database 25 such that it is accessible via the Internet 18.

In other embodiments, the serial data device 36 could be, for example, a remote

centre! for an in—car entertainment system (e.g., dowuloading music, video, games, etc. to

16

Exhibit 1014 — p. 37



Exhibit 1014 - p. 38

10

15

2.0

“’0 2007f13662l| PCTIUSZIJIIWIII 1631

third party systems) or a device for interfacing to existing communication systems (e.g.,

police radios. etc).

In addition, radier than transmitting the data to a central server (e.g., database 25), a

remote user could access the mobile router 12 to access the data from the serial device 36

directly. For example, in one embodiment, an authenticated remote user could access an

authentication server 23 (see Figure 1) to determine the address of the mobile router 12.

The remote user could then use that address to communicate with the mobile router 12

directly. Similarly, a local end-user of the mobile router 12 could access the data from the

serial device via the local wireless network 14-

Additionally, according to various embodiments, the serial interface 38 of the

mobile router 12 can be used to output datafcommand signals to the connected serial device

36. For example. from a remote location a signal/message can be sent to the mobile router

l2 in order to have the signal/message sent output by the serial port 38 to the serial device.

where the signallmessage causes the serial device 36 to take some sort of action. For

instance, the signal/message may activate the serial device 36. For example, where the

mobile router 12 is installed in a car, the serial device 36 may be device capable of

controlling components and/or systems of the car. For example, the serial device 36 may be

able to shut of the engine (such as in the case of theft}. unlock the doors in case of

inadvertent locking, activate alarm functions, etc. The serial device 36 may also, according

to various embodiments, perfon‘n payment functions, download data, receive advertising,

entertainment. gaming, and}or information, as well as perform network management and

control.

While various embodiments of the present invention have been described herein, it

should be recognized that other modifications, substitutions and alternatives may be

apparent to One of ordinary skill in the art. For example, certain of the steps of Figure 3

may be performed in different order or simultaneously. Such modifications, substitutions

and alternatives can be made without departing from the spirit and scope of the invention.

17
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CLAIMS

What is claimed is:

1. A mobile router comprising:

a local network interface for wirelessly communicating with a mobile device via a

local wireless network;

a backhaul network interface for wirelessly communicating with a backhaul network;

one or more processors;

a serial data device interface for communicating with a serial data device connected to

the interface; and

a memory in communication with the one or more processors and the serial data

device interface, wherein the memory stores instructions which, when executed by

the one or more processors, cause the one or more processors to transmit data

received from the serial data device over the backhaul network to a destination

device.

2. The mobile router of claim 1, wherein:

the serial data device connected to the serial data device interface comprises a GPS

receiver; and

the data transmitted by the mobile router over the backhaul network to the destination

device comprises location data from the GPS receiver.

3. The mobile router of claim 1, wherein the serial data device comprises a serial data

device selected from the group consisting of a GPS receiver, a vehicle telematics device, a

point-of—salc (P0 8) device, and a remote control.

4. The mobile router of claim 1, wherein the memory additionally stores instructions

which, when executed by the one or more processors, cause the one or more processors to:

monitor the layer 2 and layer 3 links of the mobile router for the backhaul network;

and

reestablish the network connection to the backhaul network when a failure of the layer

2 and/or layer 3 link is detected.

5. The mobile router of claim 4, wherein the memory stores instructions which. when

executed by the one or more processors, cause the one or more processors to monitor the

18
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layer 2 and layer 3 links by sending test packets to a destination device over the backhaul

network.

6. The mobile router of claim 5, wherein the memory stores instructions which, when

executed by the one or more processors, cause the one or more processors to adapt the

frequency at which test packets are sent to the destination device based on whether the

network connection to the backhaul network is active.

7. The mobile router of claim 6, wherein the memory stores instructions which, when

executed by the one or more processors, cause the one or more processors to send test packets

to the destination device less frequently when the network connection to the backhaul

network is active.

8. The mobile router of claim 1, wherein the memory additionally stores instructions

which, when executed by the one or more processors, cause the one or more processors to:

detect an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul network; and

initiate, when the attempt to establish the protocol session is detected, a first

replacement transport protocol session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination

device over the backhaul network.

9. The mobile router of claim 7, wherein the memory additionally stores instructions

which, when executed by the one or more processors, cause the one or more processors to:

detect an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul network; and

initiate, when the attempt to establish the proloeol session is detected, a first

replacement transport protocol session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination

device over the backhaul network.

19
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10. The mobile router of claim 1. wherein the local wireless network comprises a Wi-Fi
network.

I l. The mobile router of claim I. Wherein the local Wireless network comprises a Wi-

MAX network.

12. The mobile router of claim 1, wherein the backhaul network comprises a cellular

network.

13. The mobile router of claim 12, wherein the cellular network comprises a GSMIGPRS

network.

14. The mobile router of claim l2, wherein the cellular network comprises a UMTS

network.

15. The mobile router of claim 9, wherein the beckhaul network comprises a cellular

network.

16. The mobile router of claim 15, wherein the cellular network comprises a GSMIGPRS

network.

17. The mobile router of claim 15, wherein the cellular network comprises a UM'I'S

network.

IS. The mobile router of claim 15, wherein the local wireless network comprises a Wi-Fi

network.

19- The mobile router of claim 15, wherein the local wireless network comprises a Wi-

MAX network.

20, The mobile router of claim 1, wherein the mobile device is a wireless-enabled

computer device selected from the group consisting of a laptop equipped with a wireless

network interface card, a wireless-enabled PDA, a pocket computer, a WiFi phone. a WiFi

20
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appliance, a portable, network-enabled gaming station, a video screen, a digital camera, an

audio player, a navigation device, a security camera, an alarm device, a wireless payment

device, and a wireless POS device.

2] . The mobile router of claim 1, wherein the mobile router is installed in a vehicle.

22. The mobile router of claim 21, wherein the vehicle is a vehicle selected from the

group consisting of an automobile, a truck, a rail war, a bus, and a boat.

23. A method comprising:

receiving, by a mobile router from a serial data device that is cennectcd to a serial

data device interface of the mobile router, data from the serial data device.

wherein the mobile router is in communication with a mobile device via a

local wireless communication link and wherein the mobile router is in

communication with a backhaul network; and

transmitting, by the mobile router; the serial data received from the serial data device

to a destination device over the backhaul network.

24. The method of claim 23, wherein:

the serial data device connected to the serial data device interface comprises-a GPS

receiver; and

transmitting the data comprises transmitting location data from the GPS receiver.

25. The method of claim 23, wherein the serial data device comprises a serial data device

sclec ted from the group consisting of a GPS receiver, a vehicle telematics device, a point-«of»

sale (POS) device, and a remote control.

26. The method of claim 23, further comprising:

monitoring the layer 2 and layer 3 links of the mobile router for the backhaul netWork;

and

reestablishing the network connection to the backhaul network when a failure of the

layer 2 andfor layer 3 link is detected-

21
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27. The method of claim 26, wherein monitoring the layer 2 and layer 3 links comprises

sending test packets to a destination device over the backhaul network.

28. The method of" claim 27, further comprising adapting the frequency at which test

packets are sent to the destination device based on whether the network connection to the

backhaul network is active.

29. The method of claim 23, wherein adapting comprises sending test packets to the

destination device less frequently when the network connection to the backhaul network is

active.

30. The method of claim 23, further comprising:

detecting an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul network; and

initiating, when the attempt to establish the protocol session is detected, a first

replacement transport protocol session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination

device over the backhaul network.

3 l. The method of claim 29, timber comprising:

detecting an attempt by the mobile device to establish a transport protocol session

between the mobile device and a destination device through the mobile router

over the local wireless network and the backhaul network; and

initiating, when the attempt to establish the protocol session is detected, a first

replacement transport protocol session between the mobile router and the

mobile device over the local wireless network and a second replacement

transport protocol session between the mobile router and the destination

device over the backhaul network.

32. The method of claim 23, wherein the local wireless network comprises a Wi«Fi

network.
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33. The method of claim 23, wherein the local wireless nemork comprises a Wi-MAX

network

34. The method of claim 23, wherein the backhaul network comprises a cellular network.

35. The method of claim 34, wherein the cellular network comprises a GSM/GPRS

network. I

36. The method of claim 34, wherein the cellular network comprises a UMTS network

37. The method of claim 31, wherein the backhaul network comprises a cellular network.

33. The method of claim 3?, wherein the cellular network comprises a GSWGPRS
network.

39. The method of claim 37, wherein the cellular network comprises a UMTS network.

40. The method ofclaim 37, wherein the local wireless network comprises a Wi-Fi

network.

41 . The method of claim 37, wherein the local wireless network comprises a Wi-MAX

network.

42. The method of claim 23, wherein the mobile device is a wireless—enabled computer

device selected from the group consisting of a laptop equipped with a wireleSs network

interface card, a wireless-enabled FDA, :1 pocket computer, a WiFi phone, a WiFi appliance,

a portable‘ network-enabled gaming station, a video screen, a digital camera, an audio player.

a navigation device, a security camera, an alarm device, a wireless payment device, and a

wireless POS device.

43. The method of claim 23, wherein the mobile router is installed in a vehicle.

44. The method of claim 43, wherein the vehicle is a vehicle selected From the group

consisting of an automobile, a truck, a rail car, a bus, and a boat.

23
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METHODS AND DEVICES FOR

DUAL- MODE BIDIRECTIONAL

AUDIO COMMUNICATION

FIELD

I000” Disclosed are wireless headsets and methods of wireless headsets, and

more particularly dual mode wireless headsets and methods For use with an audio

gateway device.

BACKGROUND

[00%| Bluetooth wireless technology provides a manner in which many wireless

devices may communicate with one another. without connectors. wires or cables.

Bluetooth technology uses the free and globally available unlicensed 2.4 GHz ISM

speetmm. For low-power use. allowing two Bluetooth devices within a range of up to

10 to 100 meters to share data with throughput up to 2.1 Mbps. Each Bluetooth

device can simultaneously communicate with multiple other devices.

|0003| Current common uses for Bluetooth technology include those for headsets,

cellular car kits and adapters. Moreover. Bluetootli technology is currently used For

connecting a printer. keyboard. or mouse to a personal computer without cables.

Since Bluetooth technology can Facilitate delivety of large amounts of data.

computers may use Bluctooth for connection to the Internet through a mobile phone.

Bluctooth devices can connect to form a piconct, which consists of a master and up to

seven slave devices. Two types ol'conncctions can be established in a piconct: a

Synchronous Connection Oriented (SC‘O) link, and an Asynchronous Connectionless
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(ACL) link. SCO links provide a circuit-oriented servici: with constant bandwidth

based on a fixed and periodic allocation oftime slots that is used for voice

transmission. There are also extended synchronous connection-oriented packets

teSC‘O} that have the same Functionality as SC'O packets but allow for more packet

types. data types. and limited retransmissions. ACL connections. on the other hand.

provide a packet—oriented service that is used for transmission oFdata and control

signals. Traditionally. voice communicalion on SCO is bi-dircctionally processed by

a voice codec or encoder/decoder while stereo communication on ACL is uni-

directiomilly processed by a stereo codec. In a communication device. there are two

separate eodecs, one for communicating audio on SCO and the other for

communicating audio on ACL.

“1004] Wireless Local Area Networks (WLANsl are becoming compatible with

many different types ot‘products. While businesses originally installed WLANs so

that desktop computers could be used on networks withOut expensive wiring. the

functionality of the WLANs has evolved to allow mobile communication devices.

such as wireless telephones‘ laptop computers personal digital assistants (PDAs) and

digital cameras to connect to WLANs for Internet access and wireless Voice over

Internet Protocol (VolP) telephone service. Short for wireless fidelity. WiFi is a

trademark for sets of product compatibility standards For WLANs. Manufacturers of

mobile communication devices such as cellular telephones are WiFi enabling the

devices so that when a user roams into a WiFi hot spot. a telephone can switch its

communication protocol from the cellular band that uses licensed. limited spectrum

to WiFi communication protocol that uses available unlicensed spectrum. In indoor

situations, a switch to a WiFi protocol from a cellular network such as one based on

I-J
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the Global System For Mobile Communication standard {GSM} may be additionally

beneficial since a cellular network can lose its signal strength indoors while a WIAN

may have a strong signal within a hotspot.

|0005| 'l‘he Btuetooth 2.4 GHz radio band is close to that of particular

transceivers that operate at 2.3 GHz or 3.5 GHz, such as the Worldwide

Interoperability for Microwave Access {WiMAX} Worldwide interoperability for

Microwave Access (WiMAX) transceiver based on JEEE 802. I (1c. Communication

of audio signals between Bluetooth devices may collide in time with other signals

such as WiFi and other standards-based wireless technologies such as Worldwide

Interoperability f'or Microwave Access {WiMAX}. thus desensitizing the receivers

due to insufficient blocking perlbrmanee and overlapping spectrum allocations.

There can be adjacent channel interference with WiFi For example and with WiMAX,

as the Bluetooth guard band is only 20 MHz. Synchronous connections. in particular

SCO. such as those used in headsets are inflexible in scheduling oftransmission and

reception and result in simultaneous use of both radios, especially in an “802. toe"

transceiver on a mobile device having packets scheduled by the WiMAX basestation.

causing interference problems. While synchronous connections using eSCO have a

limited ability to schedule packet transmissions. due to the limited retransmission

window, they will still have periodic collisions with other wireless technologies and

use more bandwidth and system resources than SCO links. The Bluetooth Core

Specification describes a solution For co-existenee with WiFi that mitigates

interference. Advanced Frequency Hopping (AFH) is one technique that shrinks the

available bandwidth to prevent using the some portion ot'the ISM band as another

technology. Though this does not solve the problem of'adjaccnt channel interference

L44
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from other technologies such as WiMAX with high transmit powers and poor adjacent

channel rejection. When Bluetooth and WiFi or WiMAX are collocated. AFH can be

insufficient and a collaborative method ofeo-existenee such as Packet Traffic

Arbitration (PTA) may be used. However. P'I'A can significantly impact the WiFi

data rate when Bluctooth SCO or eSCO is active.

[0006] BIuetoorh devices. and particularly headsets, enjoy popularity because they

can offer users the ability to communicate while seamlessly operating in different

environments. Accordingly. providing impt‘Oved voice quality over Bluetooth has

become important liar mobile device manufacturers. It would be beneficial were

improvements made to voice quality over Bluetooth.

BRIEF DESCRIPTION OF THE DRAWINGS

[00071 The accompanying figures, where like reference numerals refer to identical

or functionally similar elements throughout the separate views and which together

with the detailed description below are incorporated in and form part ofthe

specification. serve to further illustrate various embodiments and to explain various

principles and advantages all in accordance with the present invention.

|0008| FIG. I illustrates a system oftwo Input/Output (”0} devices configured to

transmit andKor receive via a short range radio link;

|tlllfl9l FIG. 2 is a flowchart illustrating input to a decision controller and output

to switch between one and another transport;

[00W] FIG. 3 is a signal flow diagram for two devices. in this example a headset

and a handset when the handset is the initiator;

IOUI l| FIG. 4 is an architecture diagram including a mode controller;
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|0012| FIG. 5 illustrates some processes ofa queue controller:

|00I3| FIG. 6 is a flowchart ofa method ofa dual mode wireless headset

according to an embodiment; and

|0f|l4| FIG. 7 depicts some architecture components ofa Bluetooth enabled 1/0

device such as the headset of FIG. I.

[0015] Skilled artisans will appreciate that elements in the figures are illustrated

for simplicity and clarity and have not necessarily been drawn to scale. For example,

the dimensions of some of the elements in the figures may be exaggerated relative to

other elements to help to improve understanding of embodiments ofthe present

invention.

DETAILED DESCPRIPTION

[0016| Disclosed are dual mode U0 devices and methods for transmission ofa

short range radio link such as a Bluetooth link that is a bi-dircctional real-time audio

communication signal that can be ever a synchronous circuit~switehed transmit and

an asynchronous packet-switched transport either sequentially or simultaneously.

Also disclosed are dual mode wireless headset systems and methods of at least two

dual mode U0 devices and more particularly including a wireless audio terminal and

an audio gateway for transmission ofa [vi-directional real-time audio communication

signal that can be over a synchronous circuit-switched [8(0) transport and an

asynchronous packet-switched (ACL) transport either sequentially or simultaneously.

As mentioned above. a synchronous Circuit switched transport can be used for voice

data transmission. As will be described in detail below. an asynchronous packet-

switchcd transport that is according to the Bluetooth specification used for data and
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control signal transmission can be used for audio and in particular voice

communication transmission. Dual mode refers to use of both an SCO mode and an

ACL mode for voice communication. Either one or both of the wireless audio

terminal and the audio gateway can process signals o'Fhoth an SCO transport and an

ACL transport. To process both transports. SCI) and ACL, a single encoden'decoder

in either or both devices can provide bi-dirccrional audio communication from a

single source.

|00l7| Transport selection can be based on both transports’ advantages and

disadvantages when transtcning audio. and in particular voice data. Transport

selection for audio, and in pattieular voice transmission is characterized differently

than for example. changing applications such as voice audio on SCO and streaming

stereo on ACL where a choice is made between mutually exclusive telephony and

single-directional media playing. Transport selection for voice transmission is further

characterized differently from traditional methods of mitigating Bluctooth

interference. It is understood that voice communication is an example ofa bi~

directional audio communication.

|0018| In contrast to the limited scheduling ability of SCO and limited

tit-transmissions of eSCO packets and their implementation in headsets and handsfrce

devices. a voice over ACL system with a scheduling process may avoid simultaneous

transmissions and receptions with other time division multiplexing (TDM)

technologies by varying when packets are sent versus the fixed Frequency

transmissions of SC‘O and eSCO links. Having both SCO/eSCO and ACL modes

available may allow the user to optimize voice quality or data throughput under

different operating conditions. From this point on the term ECG or SCO mode will
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include the funetionatitics of eSCO. In some noisy RF envinontnents. voice over ACL

may result in better audio quality than SCO. In either case. the user may benefit From

better Bluetooth voice quality and may have the flexibility ol’using either mode (SCO

or ACL} depending upon the situation. In particular. switching between SCO and

ACL can be based on certain criteria such as quality of signal indicators or network

infrastructure, for example, when handing over From a GSM cell to a WiFi access

point or WiMAX basestation.

|00l9| In the above-mentioned devices. systems and methods, transport selection

of one ofthe SCO and ACL transports For real-time audio signal communication may

be based upon operating conditions or manual activation. Transport selection

according to operating conditions may be based on. for example, radio frequency

quality measurements and network criteria as mentioned above and power

management criteria. A Bluctooth audio U0 device can be. For example. a headset. a

carkit. a handset ofa cordless telephone. and a handset ofa mobile communication

device. An audio gateway may be. For example, a mobile telephone, a computer, a

Bluetooth headset, and a Bluetooth handsfrce earkit.

I0020| During transmission and receipt ot‘audio signals. and in particular voice

signals. a Bluetooth device can switch between a synchronous circuit-switched

transport and an asynchronous packet-switched transport. Each transport has

particular characteristics and benefits. and the two transports are mutually exclusive.

except for example during the switching process where they may be simultaneously

transmitted as discussed in detail below. The ability to use two transports for bi-

directional audio signals. and in particular voice signals can improve voice quality

over Bluetooth. enhancing the user‘s experience of seamless mobility. In a system
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such as a Bluetooth headset and a Bluetooth enabled handset. one or the other device

can make a transport selection of one ot‘the transports for real-time audio signal

communication based upon operating conditions andz’or manual activation.

|0021| The instant disclosure is provided to explain in an enabling fashion the

best modes of‘ making and using, various embodiments in accordance with the present

invention. The disclosure is Further offered to enhance an understanding and

appreciation For the invention principles and advantages thereof, rather than to limit in

any manner the invention. While the preferred embodiments ofthe invention are

illustrated and described here. it is clear that the invention is not so limited.

Numerous modifications. changes. variations. substitutions. and equivalents will

occur to those skilled in the art having the benefit ofthis disclosure without departing

from the spirit and scope ofthe present invention as defined by the following claims.

It is understood that the use of relational terms. if any. such as first and second. up and

down. and the like are used solely to distinguish one from another entity or action

without necessarily requiring or implying, any actual such relationship or order

between such entities or actions.

|0022| At least some inventive functionality and inventive principles may be

implemented with or in sofiwate programs or instructions and integrated circuits (K‘s)

such as application specific le. In the interest ofbrevity and minimization ot‘any

risk ot'obscnring the principles and concepts according to the present invention.

discussion of such software and [(‘s. ifany. is limited to the essentials with respect to

the principles and concepts within the preferred embodiments.

[0023] FIG. 1 illustrates a system 100 oftwo IIO devices {02 and 104 configured

to transmit andr'or receive via a short range radio link. The short range radio link can
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be a Bluetooth link that is a bi-directional real-time audio communication signal. and

can be sent over a synchronous circuit-switched transport and an asynchronous

packet-switched transport either sequentially or simultaneously. The system 100 can

include more than two devices. l'hc first device 102 is depicted as a wireless audio

terminal. such as a Bluctooth headset. Bluetooth handsfi‘ee carkit. a mobile phone or a

Bluetooth adapter with attached stereo speakers. The second device 104 is depicted

as an audio gateway such as a mobile communication device. a computer. a Bluctoolh

headset or a Bluetooth handsfi‘ee earkit. A second device 104 may be complimentary

to the first device 102 so Far as the functions and some. most or all of the Bluetooth

architecture. However. the fiJnclions and/or architecture may be unique to each

device as well.

|0024I The mobile communication device |04 may be implemented as a cellular

telephone (also called a mobile phone). The mobile communication device 104

represents a wide variety of devices that have been developed For use within various

networks. Such handheld communication devices include. For example. cellular

telephones. messaging devices. personal digital assistants (PDAS). notebook or laptop

computers incorporating communication modems, mobile data terminals. application

specific gaming devices. video gaming devices incorporating wireless modems. and

the like. Any ofthcse portable devices may be referred to as a mobile station or user

equipment. Herein. wireless communication technologies may include. for example.

voice communication. the capability of transferring digital data, SMS messaging.

Internet access. multi-media content access andfor voice over internet protocol

(VOIP).

0
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IODZSI The devices 102 and 104 are depicted as each having a controller :06 and

108 respectively. They also can include one or more transceivers | 10 and l 12. Each

device 102 and 104 may further include a voice codec that can also be referred to as

an encodert'dccoder l l l and l [5 respectively. The terms encoder. encodcrtdeeodcr.

analog-to-digital {ND} and digital-to-analog (DEA) converter, and codcc may be used

interchangeably. Moreover. they can include memory 1 l4 and l 16 which may store

instruction modules 1 18 and 1 l9.

|0026l The modules I 18 of device 102 and l 19 of device 104 can carry out

certain ploccsscs ot'tltc methods as described herein. Steps of methods may involve

modules and modules may be inferred andtor implied by the methods discussed

herein. The modules can be implemented in software. such as in the form ofone or

more sets of'prestored instructions. andfor hardware. which can Facilitate the

operation of the mobile station or electronic device as discussed below. The modules

may be installed at the factory or can be installed after distribution by. for example. a

downloading operation The operations in accordance with the modules will be

discussed in more detail below.

|0027| Establishing modules 120 and 121 ate for receiving real-time audio signals

From a single source. SC‘O communication modules 122 and t23 are For bi-

directionally communicating with another l/O device. via a short range radio link.

real—time audio signals over a synchronous eit‘euituswitehcd transport. ACL

communication modules 124 and 135 are for bi-directionally communicating with

another 130 device. via a short range radio link. real-time audio signals over an

asynchronous packet-switched transport. Selecting modules 126 and 127 are for

selecting one ot'the transports For real-time audio signal communication based upon

10
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operating conditions. Power management criteria modules IZS and |29 are for

transport selection. Radio frequency quality measurement modules 130 and I31 are

For transport selection. Network criteria modules 132 and 133 are for transport

selection. Manual selection modules |34 and I35 are for manually activating one or

the other ofthe above described transports. Queue controller modules 140 and I41

are For managing packets in an encoder or decoder queue.

[0028] Referring to device 103 FIG. 1 l‘unher illustrates that the transceiver 1 10 is

coupled to the controller 106 and that the transceiver l 10 can be configured to

establish a short range radio link and bi-direetionally communicate retil~tirne audio

signals 10] over a synchronous circuit-switched {SCO'} transport 136 and an

asynchronous packet-switched transport (ACL) 138 over the short range radio link in

accordance with establishing module 120 for receiving real-time audio signals from a

single source. That is. for example. in Iii-directional communication between the

headset 102 having a single source voice codee l l l and the handset 104 having a

single source voice eodcc 1 13, the transmission ofthc SCO transport [36 and the

ACL transport 13% can be both processed From a single source, eodcc 1 l l and eodcc

1 13 ofeach device 102 and 104. respectively. Either or both devices 102 andfor 104

may include a bi—directional voice eodcc | l I andfor 1 13. respectively.

|0029| For the purpose of illustration. devices 10?. and I04 are equipped with

stereo codecs 1 15a and 1 15b respectively to further describe asingle source and

distinguish between the bi-directional ACL voice communication 13% and uni-

directional ACL stereo communication 1 17. A traditional mono voice system with

stereo music capability use both a bi-directional SCO communication mode 136

utilizing voice codecs 1 1 l and 1 l3 and an uni-directional ACL communication mode
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J 17 utilizrng stereo codees 1 15a and 1 15b. In this example the source of audio from

device 104 is seen to be from two sources‘ 1 13 and 1 15b. and in contrast to the

disclosed methods and systems are mutually exclusive and the audio communication

ever the ACL transport is not [ti-directional. While FIG. I shows two AC‘L paths 1 t7

and 138 for illustrative purposes. there is only one ACL transport between devices

10?. and 104. Accordingly. a described headset 102, For example. can be backwards

compatible with an existing handset 104 using the SCO transport ilthe handset 104 is

not capable of using the ACL transport 138 for voice commttnication and vice-versa.

A handset 104 with a single source voice codec l 13 as described may operate better

with a headset 101 with a single source voice codec l l l accordingr to this disclosure.

|003D| A hardware and/or soFtware switch for transport selection ofone of the

transports For real-time audio signal communication based upon operating conditions

is discussed in detail below. The system 100 oftwo devices 102 and 104 can

communicate bi-directionally over the short range radio link 101 over a synchronous

circuit-switched transport 136 and an asynchronous paeket~switched transport I38

either sequentially or simultaneously.

|0031| FIG. 2 is a flowchart 200 illustrating input to a decision controller 242 and

output to switch between one and the other above-described transports. A selection

module 126 of device 102 (see FIG. I) may provide instructions to the decision

controller 242 that can receive automatic or manual activation. Automatic transport

selection can be based. For example. on at least one onower management criteria

228, radio frequency quality measurements 230 and network criteria 232. Manual

transport selection 234 may be provided by a user during regular operation. either

through a button press or through a user interface on. For example, a mobile
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communication device H14 (see FIG. I) or another Bluctooth enahled wireless device

to which a dual mode Bluetooth headset l02 is paired. A manual transport selection

user interface may be coupled to the headset 102 as well. For example. ifa user were

to notice degradation over the voice link, the user coald change modes using the

headset man-machine interface to try to take advantage ofthe performance oi'the

other link mode. Accordingly, a hardware andlor software switch 244 for transport

selection ofonc ofthe transports for real-time audio signal communication may be

manually activated andi’or automatically activated and based upon operating

Conditions.

|0032l Automatic transport selection can be based on one or more of different

criteria including power management criteria 22-8. radio frequencyr quality

measurements 230 and network criteria 232. It is understood that any automatic

transport selection criteria is within the scope ofthis discussion. lf‘more than one

criterion is considered, weighting of criteria or other criteria characterization may

provide a determination of which criterion or criteria is controlling. Moreover.

additional criteria or fewer criteria than those mentioned may be considered as well.

|0033| The automatic transport selection according to power management criteria

228 can include that the components ofthe device reach or exceed threshold values

For a battery meter indicator or current drain measurement. The automatic transport

selection according to radio frequency quality measurements 230 can include that the

radio Frequency quality is based on a Signal-to-Noise measurement. a channel map

classification based upon number oi'ehannels with measured interference. a link

quality measurement, a lost packets threshold. a missed packets threshold, a header

errors threshold or a packet error rate threshold. The automatic transport selection

13
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according to network criteria 232 ean include that the network criteria is based on a

wide area network indicator. a packet scheduling requirement for co-existence

between wide area network and short range radio network. a system latency

requirement. a systcmjitter requirement or a system bandwidth requirement For data

rate. The decision controller 243 may then operate according to instructions ofthe

selecting module 126 and one or more ofthe power management criteria module 128.

the radio Frequency management module 130, the network criteria module 132 andfior

the manual selection module [34 to activate the SCO mode 236 and/or the ACL mode

238. sequentially or simultaneously.

[0034] FIG. 3 is a signal flow diagram 300 for two devices. in this example a

handset 302 and a headset 304- when the handset 302 is the initiator. When the

headset 304 is the initiator. the signaling diagram can be illustrated in the similar

manner by exchanging the role ofhartdset 302 and headset 304. The signal flow

diagram illustrates messages that may be exchanged between the handset 302 and the

headset 304 to enable the switching synchronization between the handset 302 and the

headset 304.

|0035| The handset .303 may transmit a request switching signal 34610 the

headset 304. The headset 304 may transmit an acknowledgement {ACK} signal 348

in response. The handset 302 may transmit a ready to switch with timing information

query 350. The timing information may be exchanged to enable the synchronization

between the handset 303 and the headset 304. The headset 304 may transmit an ACK

signal 352 with any timing information in response. The switching may then occur

354 between the two devices so that the devices 302 and 304 may lat-directionally

communicate real-time audio signals over a synchronous circuit-switched transport

14
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and an asynchronous packet-switched transport over the short range radio link either

sequentially or simultaneously.

|0036| FIG. 4 is an architecture diagram 400 including a mode controller 456.

Mode controller may include a decision making level indicated by the decision

controller 443 as illustrated in FIG. 3 as 242. a preparation level indicated by the

synchronization controller 446 and an exccating level indicated by the switch 444 in

combination with the queue controller 440. As discussed above. the decision

controller 442 may receive signals from one or more ofthe power management

criteria input 428. the RF quality measurements input 430, the network criteria input

432, and the manual control input 434. The decision controller 442 can decide when

to switch from SCO to ACL or viec-versa based on the inputs that can include the

described four inputs.

I0037| The preparation level can contain a synchronization controller 446. A

signal flow diagram ofthc synchronization controller 446 is illustrated in FIG. 3

previously discussed. The executing level can provide the switch 444 between the

SCO and ACL after the timet’signaling messages are exchanged between the headset

102 (see FIG. 1) and the handset [04 to synchronize the switching. The hardware

andz’or sofiwarc switch 244 {see FIG. 2) for transport selection of one of the transports

For real-time audio signal communication may be manually activated andior

automatically activated and based upon operating conditions to choose between the

SC‘O transport 436 which may be the default transport. and the ACL transport 438.

While the decision to switch is made by the decision controller 442. the operation to

switch may be performed by a software andr'or hardware switch 444 and a queue

controller 440 at the executing, level, The queue controller 440 operation may be

15
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performed between the switch 444 and the encoder/decoder 41 I such as a codec

lDr’A-A/D).

|0038| A description ofa queue controller 440 is hereby incorporated by

reference to substantially simultaneously filed METHODS AND DhVICES OF A

QUEUE CONTROLLER FOR DUAL MODE BIDIRECTION AL AUDIO

COMMUNICATION, on the date ef31 October 2006, having received a serial

number , and patent number . The output of

the switch 444 is processed by a queue controller 440 that can be configured to

deliver at least one packet between transmission oi‘the synchronous transport 436 and

the asynchronous transport 438. That is, upon transport selection according to the

selection module [26 (see FIG. I). the switch between the synchronous circuit—

switched transport and an asynchronous packet-switched transport can be processed

by the queue controller 440 that can be configured to deliver at least one packet to the

encoder/decoder when at least one ofa wireless audio terminal and an audio gateway

is in audio communication.

[0039] The described dual mode headset |02 {see FIG. 1) can have a single D/A

and A/D encoderfdecodcr that may be a codec that can support both types ofcncoded

packets. SCO and ACL carrying voice payload. The encodcrldecodcr can have two

queues including a first queue 563 (see FIG. 5) for incoming packets. for example

from a microphone. and including a second queue 564 for outgoing packets. For

example to a speaker. The packets From SCO and ACL links can have dif‘Fercnt

encoder parameters such as different packet sizes. packet types. or samplingJ rates.

Accordingly. the mode controller 456 (see FIG. 4) can monitor the buf‘f‘crs when

switching, between the SC‘O and the ACL modes.

”1
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|0040| FIG. 5 illustrates some processes ofthc above-mentioned queue controller.

To prevent the encoder Sl I processing the outgoing queue 564 From not receiving

required data and thus being. rendered inoperable. the queue contents can be flushed

and/or cleared when switching between modes and the packet generator 566: can pad

the queue during the mode switch. That is. heterogeneity of'the queue can render the

encoder inoperable. For example. measures can be taken to determine, based on a

first encoder parameter and a second encoder parameter, whether the queue 564

anticipates to contain heterogeneous audio packet types. that is a group of audio

packets with differing encoder parameters. Heterogeneous packet types can arise

From different encodings for the SCO and ACL modes such as different sampling

rates and quantization. lf'the queue contains packets with different encoding then the

queue 564 is changed from having heterogeneous packet types to a queue having

homogeneous packet types, that is a group of audio packets with identical encoder

parameters. In one embodiment. the packets generator 566 can supply empty packets

in case ofstream interruption. In another embodiment the packets generator 566. may

use a packet concealment or interpolation method to enhance the user’s perceivablc

quality of'experienee. Empty packets from the empty packet generator 566 can be

processed in queue 562 or queue 564.

|004l| As mentioned above. the SCO and the ACL may be processed sequentially

or simultaneously In a sequential pmeessing the switch may be characterized as a

hard handofT. Irt simultaneously processing. the switch may be characterized as a soft

handof‘f‘. Different conditions are considered for a soft handoff‘ora hard handoff‘ as

is described below. Since a payload of'a single input stream may be processed by the

encoder/decoder 5] I, there may be processing overhead in terms oftime taken to

17
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establish a new link when there is a change in transport. In a soft handofi‘. there can

be a period oftime where two transports are processed simultaneously. As the first

transport continues through the queue controller input queue. a second transport can

be buffered. Once the second is buffered, the first transport can be flushed and the

second transport can populate the queue. In this way. there may be simultaneous

processing of two transports. As discussed in more detail below, a “make bet‘ore

break" soft handoi‘T process may involve packet concealment. On the other hand. in a

hard handof‘f‘the first transport can be flushed and the second transport can be

populated sequentially, but at the cost ot‘the time taken to establish a new link when

there is a change in transpon. As will he discussed in more detail below. a “break

before make" hard handoff process may involve emptyr packets andtor packet

concealment.

[0042| It is understood that the queue controller 558 and handoft‘ process are

slightly different but may be considered inter-related. The queue controller 558 can

prevent buffer under or over—runs For the pulse code modulated (PCM) data to and

from the DXA and AID in the cases when the encoder parameters are changed. For

example, parameters can be changed when going from a case where the sampling rate

is 8 RH: to one where the sampling rate is 16 KHz or even 44.] KHz. thus changing

From SCO audio to wideband ACL packetized audio or even stereo audio. The queue

controller 540 may be needed in any instance where the encoder parameters changed

because in that instance the 8 KHZ audio packets in the buffer could not be consumed

by the codec when it was operating at another sampling rate. 16 KHZ. and would

cause the encoder to become inoperable.

l8
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lull-$3] In the aboveudiseussed case. the 8 RH: samples may be flushed and filled

with packets to prevent the DEA from starving. Empty packets or some form of

packet concealment may fill the packets when the encoder parameters change. for

example sampling rate and packet size.

[0044] A hard handof‘f. or a “Break before Make" connection. can be utilized

where the device 102 (see FIG. 1 } terminates a SCO connection For audio and then

brings up an ACL connection for audio, or vice-versa. Similarly asofi handolT or

”Make before Break" connection can be utilized where the device 102 brings up an

AC1. channel for audio before terminating the SC‘O channel for audio so For it brief

period oftime both connections may be broadcasted simultaneously.

|0045| A soft handoft‘ may take place without loss of information and therefore

the switch can appear seamless to the user. However: a soft handoff may require

more processing power and memory to maintain. Therefore the limitations on

hando Ffs may be implementation and hardware specific, though powerfbattery life can

be a control, specifically utilizing hard handoti's when battery power is low. Soft

handoth may not require empty packet transmissions and the hard handof‘f may be

discemable to the user since the connection may be broken and enough information

may be lost.

|0046| As mentioned. the handot‘fs may be related to the queue controller.

Described are four scenarios in particular since the operation ot‘the queue controller

540 and handover mechanisms may not be necessarily dependent. The queue

controller 540 may be utilized when either the soft or hard handoffs change the

encoder parameters. For instance when going from SCO to ACL the sampling rate

could Change from h' to I6 KHZ to improve speech quality or when switching From

19
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ACL to SCO the sampiing rate may change from In [(1-12 to 8 KHz since SCO may

only support the lower audio quality.

|0047| As mentioned there are four scenarios discussed below. Hard handovers

may include two scenarios. specifically. the same encoder parameters, and a change in

encoder parameters. The hard handover case may require the queue controller 540 to

send empty packets or conceal packet losses since the connection may be broken.

information will be lost. and then a new connection will be rte-established. The steps

for each may be:

1. Receive signal to change transports;

2. Break SCO or ACL connection:

3‘ Make AC1. or SCO connection: and

4. Prevent queue from starving regardless ot‘ehange in eodec parameters.

[0048] In the ease ofa soft handoff with the same codec parameters. the

transmission of empty packets or concealment of' packet losses may not be required

since no data should be lost in such a scenario. The steps may be:

1. Receive signal to change transpofls;

2. Make additional ACL or SCO connection;

3. Break current SCO or ACL connection: and

-1. Change inputs to DEA queue controller (Queue OUT} and similarly liar AID

queue controller (Queue 1N ).

[flil-‘I9I The ca se ot‘a soft handover where the encoder parameters are changed

may require the use of‘ the Queue Controller 540 to insert new packets. not because

data is lost but because of the change in sampling rates as illustrated in the previOUsly

mentioned figure. In this scenario the steps may be:

30
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l. Receive signal to change transports:

3. Make additional ACI. or SCO connection:

3. Break current SCO or ACL connection: and

4. Change inputs to DEA queue controller (Queue DUI) and add packets for

transitioning of eodec parameters and similarly For AID (Queue IN] queue

controller.

"1050] Still referring to FIG. 5. tltc timer 567 can implement synchronization

between two devices as illustrated in the signal flow diagram of FIG. 3. The state

machine 568 can be an event driver to control signals corresponding to a change in

state or conditions as illustrated in FIGs. 2 and 4. The ACL path 569 can be the same

respective paths ofFIG. 7 to block 783. 785. and 786 to then be processed over the air

link. The 5C0 path 570 can be the same respective paths ofFIG. ? to block 732 to

then he processed over the air link.

[{IIISII Fig. 6 is a flowchart of'a method 600 ofa dual mode wireless device

and/or a plurality of devices ot‘a system according to an embodiment. The steps of‘

the flowchart are described above with respect to the FIGS. As shown in FIG. 1, a

short range radio link can be established for real-time audio signals received from a

single source 620 according to establishing module 120 andfor I21 (see FIG. I }. As

also shown in FIG. I. real-time audio signals can be communicated Iii-directionally

over a radio link using a synchronous circuitaswitched transport mode (e.g.. SCO) 636

andlor using an asynchronous packet-switched tt‘anspolt mode (cg... ACL) 638 in

accordance with synchronous connection oriented communication module 122 and/or

123 and asynchronous connectionless communication module 124 andi’or [25. FIGS.

2 and 4 illustrate one ofthe transports is selected for real—time audio signal
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communication based upon operating conditions 626. as described above and

according to selecting module 126 andz’or 137. power management criteria module

128 andi’or 129. radio frequency quality measurement module 130 anda’or [31.

network criteria module 132 andfor I33 andt’or ntanual selection module 134 ands’or

135. FIGS. 4 and 5 show switching between one transport and the other is processed

by the queue controller 640 according to queue controller module 140 and/or 141. It

is understood that Fewer or more steps may be included in the above-described

method.

|0052| FIG. 7 depicts some architecture components 700 of" a Bluetooth enabled

[IO device such as a headset 102 (see FIG. I). The mode controller 756. the switch

744, queue controller 740 and encoder 71 l were discussed above. A microphone 780

may provide input to the encoder ‘II I. and a speaker 78] may receive output from the

decoder 71 l _ When SCO audio transport is used. continuously variable slope delta

({‘VSED encoding takes place within the hardware of the baseband processor 782.

|0053| When ACL audio transport is used. audio compression and decompression

783 takes place within an application layer 1’84. The ACL audio packets conform to

data protocols such as a real-time transport protocol {RTP}. a user datagram protocol

(UDP). and an Internet Protocol HP) 785. Packets may undergo header

compression/deeontpression 786. A user interface 78? may be accessed using For

example. a multifunction button. for manual control ot'switeltirtg between one

transport and another.

[0054] Bluetooth profiles 788 may use the ACL transport. Such profiles can

include signaling for a handst‘ree profile (HFP) and data For a serial port profile (SPF).

a personal area networking profile (PAN ). a service discovery application profile
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tSDAP). and a generic access profile {GAP}. Moreover. the ACL packets may futther

conform to protocols such as a logical link control and adaptation protocol {LZC‘AP}.

a link manager protocol (LMP). a service discovery protocol (SDP). and a Bluetooth

network encapsulation protocol {BN EP] 789. Radio Frequency communication

protocol (RFCOMM) provides emulation of serial ports within LZCAP.

[0055] As described in detail above. during transmission and receipt of audio

signals, and in particular voice signals. a Bluetooth device can switch between a

synchronous circuit-switched transport and an asynchronous packet-switched

transport. each having particular characteristics and benefits and are mutually

exclusive For voice. except. For example during the switching process where they may

be simultaneously transmitted. The ability to use two transports for bi-direetional

audio signals with the ability to seamlessly handot‘F between the two can significantly

improve the voice quality over Bluetooth and the user‘s handsf'ree experience. In a

system such as a Bluetooth headset and a Bluetooth enabled handset. one or the other

device can make a ti-anspon selecdon ofone ofthe transports for real—time audio

signal communication based upon operating conditions andfor manual activation.

Bluetooth devices and particularly. headsets enjoy popularity because they provide

users the ability to communicate while seamlessly operating in different

environments. Accordingly. providing improved voice quality over Bluetooth has

become important tor mobile device manufactutiers. A headset as described above

can be backwards compatible with an existing handset using the SCO transport.

While a handset as described may operate better with a headset according to this

disclosure. As described above. improvements made to bi-dit‘cctional audio

communication, and in particular voice quality over Bluetooth may be beneficial.

23
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|0056| This disclosure is intended to explain how to fashion and use various

embodiments in accordance with the technology rather than to limit the true. intended.

and fair scope and spirit thereof. The foregoing. description is not intended to be

exhaustive or to be limited to the precise forms disclosed. Modifications or variations

U:
are possible in light ofthe above teachings. The embodiment{s) was chosen and

described to provide the best illustration of the principle of the described technology

and its practical application. and to enable one oFot‘dinary skill in the art to utilize the

technology in various embodiments and with various modifications as are suited to

the particular use Contemplnted. All such modifications and variations are within the

10 scope of the invention as determined by the appended claims. as may be amended

during the pendeney ofthis application For patent. and all equivalents thereof. when

interpreted In accordance with the breadth to which they are Fairly. legally and

equitably entitled.

Exhibit 1014 — p. 73



Exhibit 1014 - p. 74

'WO lellfifl954985 PCT! U 5200710814”

CLAIMS:

| . An l/O device. comprising;

a controller;

a transceiver coupled to the controller. the transceiver configured to establish a
3'

short range radio link and bi-dircctionally communicate real~timc audio

signals over a synchronous circuit-switched transport and an asynchronous

packet-switched transport over the short range radio link from a single

source ofreal-time audio signals; and

10 a switch for transport selection of' one ofthe transports for real—time audio

signal communication based upon operating conditions.

2-. The device of‘ claim 1 wherein the U0 device is a. wireless audio terminal.

l5 3. The device of claim 1 wherein the I/O device is an audio gateway.

4. The device ofclaim 1 wherein the synchronous circuit-switched transport is a

Bluetooth synchronous connection-oriented or extended synchronous connection—

oriented transport.

20

5. The device ofclaim I wherein the asynchronous packet-switched transport is a

Bluetootlt asynchronous connection-oriented transport
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o. The device of claim I wherein transport selection is automatically activated.

7. The device of claim 6 wherein transport selection is based on at least one of

newer management criteria. radio Frequency quality measurements and network

criteria.

8‘. The device ofclaim ] wherein transport selection is manually activalcd

9. The device of claim 1. bi-direetionally communicating real-time audio signals

between the wireless audio terminal and the audio gateway over a synchronous

circuit-switched transport and simultaneously an asynchronous packet-switched

transport ofthe short range radio link.

10. The device of claim 1 wherein a switch is processed by a queue controller

configured to deliver at least one packet between transmission ofthe synchronous

transport and the asynchronous transport.

I I The device of claim 1 wherein audio signals are voice signals.
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12. A method of' an lr‘O device. comprising:

bi-dircetionally communicating with another U0 device over a short range

radio link ot‘reaI-time audio signals over a synchronous circuit-switched

transport and an asynchronous packet-switched transport over the short

range radio link from a single source of real-time audio signals; and

selecting one ot‘the transports for real-time audio signal communication based

upon operating conditions.

13. The method ot‘cluim 12. iii-directionally communicating real-time audio

signals between the wireless audio terminal and the audio gateway over a

synchronous circuit-switched transport and simultaneously an asynchronous packet-

switched transport ofthe short range radio link.

14 The method ofclaim 12- wherein the synchronous circuit-switched transport is

a Bluetooth synchronous connection-oriented or extended synchronous connection—

oricntcd transport.

15. The method of claim 12 wherein the asynchronous packet—switched transport

is a Bluetooth asynchronous connection-oriented transport.

In. The method of claim ['2 wherein transport selection is automatically aC-tiVated.
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17". The method of claim 16 wherein the transport selection is based on at least one

of power management criteria. radio frequency qualityr measurements and network

criteria.

5 18 The method of‘claim 12 wherein transport selection is manually activated.

1‘) The method orclaim [2‘ further comprising;

switching processed by a queue controller configured to deliver at least one

packet when the. wireless uudio terminal is switching audio communication

10 between the synchronous transport and the asynchronous transport.

'10. The method of claim I}! wherein audio signals are voice signals.
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21. A method of a dual mode wireless headset system. including a wireless audio

terminal and an audio gateway. the method comprising:

establishing a short range radio link between the wireless audio terminal and

the audio gateway;

bi-direetionally communicating real-time audio signals between the wireless

audio terminal and the audio gateway over a synchronous circuit-switched

lransport and an asynchronous packet-switched transport oltlie short range

radio link From at least one single source: and

selecting one ofthe transports For real—time. audio signal communication hosed

operating conditions of at least one ofthe wireless audio terminal and the

audio gateway.

22. The method of claim 2} wherein the synchronous circuit—switched transport is

a Bluetooth synchronous connection-oriented or extended synchronous connection—

oriented transport.

23. The method of claim 21 wherein the asynchronous packet-switched transport

is a Bluctooth asynchronous connection-oriented transport.

24. The method of‘claim 21 wherein transport selection is automatically activated.

25. The method ot‘elaim 25 wherein transport seleetion is based on at least one of

radio frequency quality measurements. network criteria and power management

cri teria
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29.

The. method ot‘claim 21 wherein transport selection is manually activated.

The method of claim 21. further comprising:

switching processed by a queue controller configured to deliver at least one

packet when the wireless audio terminal is switching audio communication

between the synchronous transport and the asynchronous transport.

The method ofelaim 21. upon transport selection, further comprising:

switching between the synchronous circuit-switched transport and an

asynchronous packet-switched transport that is processed by a queue

controller configured to deliver at least one packet when at least one ofthc

wireless audio terminal and the audio gateway is in audio communication.

The method ofclaim 2! wherein switching is processed by a queue controller

configured to deliver at least one packet when the wireless audio terminal is switching

audio communication between the synchronous transport and the asynchronous

transport.

30. The method of claim it wherein audio signals are voice signals.

$0
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TITLE

ADJUSTABLE SHAPE EAR PHONE

 

PRIORITY CLAIM

The present application claims priority to US. provisional application

Serial No. srrooeseo, titled "ADJUSTABLE FIT EARE—lUD. CLOTH COVERED

CORD AND CORD CLIP ZIPPER." filed December 31, 2007. which is

incorporated herein by reference in its entirety.

BACKGROUND

The present disclosure generally relates to adjustable ear inserts and

more particularly to earphones for listening to audio media. such as that which

may be played from portable audio devices.

Earphones are usually a pair of small loudspeakers that are provided

with a mechanism to hold them close to a user‘s ears and a means of

connecting them to a signat source such as an audio amplifier, radio. or

portable audio device. such as a CD or MP3 player.

Earbuds are earphones of a small size that are placed directly outside or

in the ear canal. Some earbuds. called external-canal earbuds. are designed to

sit outside the ear canal. These are generally inexpensive and are favored for

their portability and convenience. However, due to their inability to provide

sound isolation, they are incapable of delivering the same dynamic range

offered by many full-sized headphones and ear-canal earbuds (described

below) for a given volume level. As a result, they are often used at higher

volumes in order to drown out noise from the user's surroundings. Over time.

earbuds became a common type of earphone bundled with portable audio

devices.

Internal-canal earbuds are earbuds that are inserted directly into the ear

canal. These offer portability similar to external-canal earbuds. and also act like

earplugs to block out environmental noise. There are two main types of internal-

canal earbuds: universal and custom. Universal internal-canal earphones

provide one or more stock sleeve sizels) to fit various ear canals. which are
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commonly made out of silicone rubber, elastomer. or foam. for noise isolation.

Universal internal-canal earbuds are marketed typically to casual listeners and

are relatively inexpensive, though some offer very high audio quality.

Custom internal-canal earbuds are fitted to individuals. Castings of the

ear canals are made, usually by an audiologist. The manufacturer uses the

castings to create custom-molded silicone rubber or elastomer plugs that

provide added comfort and noise isolation. Because of the individualized labor

involved. custom internal-canal earbuds are more expensive than universal

internal-canal earbuds.

Consequently, there is a need for improved internal—canal earbuds. The

foregoing discussion is intended only to illustrate some of the shortcomings

present in the field of the invention at the time. and should not be taken as a

disavowal of claim scope.

SUMMARY

The present invention includes, in various embodiments. an adjustable

shape earphone. In at least one embodiment, the earphone includes: (i) a

housing having a first side and a second side; (ii) a resilient cushion attached to

the first side of the housing the resilient cushion having a compact shape and

an opening; (iii) at least one cantilever arm protruding from the first side of the

housing, where at least part of the cantilever arm is located within the opening

of the resilient cushion; (iv) a dial rotatably mounted in the housing. where at

least part of the dial extends from the second side of the housing and where the

dial includes threads: and iv) an actuator comprising a first portion and a

second portion. where the second portion has threads. The actuator is

mounted slidably in the housing. and the actuator threads operably engage the

dial threads such that rotation of the dial in a first direction translates the first

portion of the rigid actuator into contact with the cantilever arm. Further. the

first portion of the actuator is configured to bend the cantilever arm into the

resilient cushion as the actuator contacts the arm, and the cantilever arm is

subsequently configured to force the resilient cushion to have an expanded

shape as the cantilever arm bends into the cushion.

l4
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In another embodiment. the adjustable earphone inciudes: (i) a housing

having a first side and a second side. where the first side of the housing is

configured to attach to a cushion; (ii) at least one cantilever arm protruding from

the first side of the housing. where at least part of the cantilever arm is

configured to be located within an opening of the cushion when the cushion is

attached to the housing: (iii) a dial rotatably mounted in the housing. where at

least part of the dial extends from the second side of the housing. and where

the dial includes threads; and (iv) an actuator comprising a first portion and a

second portion, the second portion having threads. The actuator is slidably

mounted in the housing. with the actuator threads operably engaging the dial

threads such that rotation of the dial in a first direction translates the first portion

of the rigid actuator into contact with the cantilever arm. In addition. the first

portion of the actuator is configured to bend the cantilever arm as the actuator

contacts the arm.

In yet another embodiment. the adjustable earphone includes: {1) a

housing; (ii) an ear canal portion adjacent to the housrng, the ear canal portion

having a first shape: (iii) and an adjustment assembly operably coupled to the

housing. The adjustment assembiy includes: (i) a movable member movable

with respect to the housing between a first position and at least a second

position: (ii) an expansion assembly configured to receive the movable member:

and (iii) a control member configured to move the movabte member such that

actuation of the control member causes the movable member to move from a

first position to at least a second position. Further. the movable member is

configured to cause the expansion assembly to expand in at least one direction

when the movable member is moved to the second position. Subsequently. the

expansion assembly is configured to force the ear canal portion to have at least

a second shape when the expansion assembly is expanded.

In yet other embodiments. the adjustable earphone includes: (i) an ear

canal portion having a shape, where the ear canal portion is operable for

placement in a user‘s ear canal; and {ii} means for adjusting the shape of the

ear canal portion by a user when the ear canal portion is positioned in the user's

ear.
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In yet other embodiments. the present invention provides an adjustable

ear insert including: (i) an ear canal portion configured for insertion in a user’s

ear canal. the ear canal portion having a first shape: and (ii) an adjustment

assembly at least partially located within the ear canal portion. where the

adjustment assembly is operable to cause the ear canal portion to have at least

a second shape.

In yet other embodiments, the adjustable ear insert includes: (i) an inner

end having an eartip, where the inner end is configured to be placed within an

ear canal of a user; (ii) and an outer end having a control feature. where the

outer end is configured to remain outside the ear canal, and where the control

feature is accessible by the user to expand or compact the eartip.

In these and other various embodiments, an adjustable ear insert is

capable of insertion into a user's ear canal and then may be adjusted by the

user to create a snug fit between the ear canal and an ear canal portion of the

adjustable ear insert. In other words. the ear canal portion is capable of being

adjusted to substantially seal the ear canal portion against the user's ear canal.

Where the adjustable ear insert is an earphone. such a snug fit or seal provides.

among other things, enhanced noise isolation from external noises other than

those produced by the earphone. and sound enhancement for sound produced

by the earphone. Where the adjustable ear insert is an earplug, such a snug fit

or seal provides. among other things, enhanced noise isolation from external

noises. Further. the in-ear adjustability of the ear canal portion provides an ear

insert that should not require different sized ear canal portions for different

users.

BFiiEF DESCRIPTION OF THE FIGURES

The features of the various embodiments are set forth with particularity in

the appended claims. The various embodiments. however, both as to

organization and methods of operation. may best be understood by way of

example with reference to the following description, taken in conjunction with

the accompanying drawings as follows.

FIG. 1A is a perspective view of a wired adjustable earphone according

to one non-limiting embodiment.
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FIG. 18 is a is a perspective View of a wireless adjustable earphone

according to one non-limiting embodiment

FIGS. 2A-2B are diagrams showing compact and expanded shapes of

various ear canal portions of adjustable earphones according to various

embodiments.

FIGS. 3A-SD are several top views of adjustable earphones usmg a

variety of user controls and actuator mechanisms to provlde an adjustable

earphone according to various embodiments.

FIG. 4 is a side cross-sectional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. SA-SG are several illustrations of some of the various ear canal

portion shapes made possible by the adjustable earphone of FIG. 4.

FIG. 6 is an exploded view of the adjustable earphone of FIG. 4.

FIG. 7 is a side cross~seotional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. 8A—8G are several illustrations of some of the various ear canal

portion shapes made possible by the adjustable earphone of FIG. 7.

FIG. 9 is an exploded view of the adjustable earphone of FIG. 7.

FIG. 10 is a top cross—sectional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. 11A~11H are several illustrations of some of the various ear canal

portion shapes made possible by the adjustable earphone of FIG. 10.

FIG. 12 is an exploded view of the adjustable earphone of FIG. 10.

FIG. 13 is atop cross-sectional view of one non—limiting embodiment of

an adjustable earphone.

FIGS. 14A—14C are several illustrations of some of the various ear canal

portion shapes made possible by the adjustable earphone of FIG. 13.

FIG. 15 is an exploded view of the adjustable earphone of FIG. 13.

FIG. 16 is a cross-sectional view of one non-limiting embodiment of an

adjustable earphone inserted and expanded in a user's ear canal.

FIGS. 17A-17B are perspective views of a non-limiting embodiment of an

eartip cushion and a base housing element of an adjustable earphone.
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FIG 18A is a perspective View of an earphone assembly including a cord

wrapped around an audio device.

FIG. 1813 is a perspective view of a portion of an earphone assembly

including a cord only partially wrapped around an audio device.

FIG. 19A is a perspective view of an adjustable earphone from the

earphone assembly of FIG. 18A and 188.

FIG. 198 is an illustration of a spring clip from the earphone assembly of

FIGS. 18A and 188.

FIG. 190 is an illustration of the spring clip of FIG. 193 being used to

hold in place the wrapped cord of the earphone assembly of FIG. 18A.

FIG. 20 is a perspective view of one non-limiting embodiment of an

adjustable earphone having a rotatable dial.

FIG. 21 A is an exploded view of the adjustable earphone of FIG. 21A.

FIG. 21 B is an exploded View of an ear canal cushion and part of a

housing of the adjustable earphone of FIG. 21 A.

FIG. 22 is a front view of the adjustable earphone of FIG. 21A.

FIG. 23 is a side view of the adjustable earphone of FIG. 21A.

FIG. 24 is a perspective cross-sectional view. taken along line 24-24 in

FIG. 22. of the adjustabie earphone of FIG. 21A.

FIG. 25 is atop oross~sectional view, taken along line 25-25 in FIG. 22.

of the adjustable earphone of FIG. 21 A. with an ear canal portion shown having

a compact, first shape.

FIG. 26 is atop cross-sectional view. taken along line 26—26 in FlG. 22,

of the adjustable earphone of FIG. 21 A, with the ear canal portion shown having

an expanded. second shape.

FIG. 27 is a side cross—sectional view of the adjustable earphone of FIG.

21 A inserted and expanded in a user’s ear canal.

FIG. 28 is a top cross-sectional view of one non-limiting embodiment of

an adjustable earphone having a push button.
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DETAILED DESCRIPTION

Certain exemplary embodiments will now be described to provide an

overall understanding of the principles of the structure. function. manufacture.

and use of the devices and methods disclosed herein. One or more examples

of these embodiments are illustrated in the accompanying drawings. Those of

ordinary skill in the art will understand that the devices and methods specifically

described herein and illustrated in the accompanying drawings are non-limiting

exemplary embodiments and that the scope of the various embodiments of the

present invention is defined solely by the claims. The features illustrated or

described in connection with one exemplary embodiment may be combined with

the features of other embodiments. Such modifications and variations are

intended to be included within the scope of the present invention.

In the following description, like reference characters designate like or

corresponding parts throughout the several views. In addition, in the following

description. it is to be understood that such terms as "forward," "rearwar

“front," "back.“ "right," "left," "upwardIyJ‘ "downwardly." and the like are words of

convenience and are not to be construed as limiting terms. The description

below is for the purpose of describing various embodiments of the invention and

is not intended to limit the invention thereto.

The various embodiments described herein are directed to devices

intended to be placed in an ear canal. such as an earphone assembly usable

with an audio device. Referring to FIGS. 18A and 188. an earphone assembly

5 includes a cord 10 and a pair of earphones 100. The cord 10 has a first end

11, a second end 12. and an electrical connector 13 located at the first end 1 1.

The electrical connector 13 connects the earphone assembly 5 to an audio

device 1 such that electrical signals may be conveyed through the cord 10. to

each earphone 100, where the electrical signal may be converted to audible

sounds by a transducer (see, 9.9., FIGS. 24 and 27). As is known in the field, a

transducer is a device, usually electrical. electronic, electromechanical,

electromagnetic, photonic, or photovoltaic. that converts one type of energy or

physical attribute to another for various purposes. including producing audible

sounds. The term transducer may be used to refer to an audio loudspeaker.
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which converts electrical voltage variations representing music or speech to

mechanical cone vibration, and hence vibrates air molecules creating sound.

Each earphone 100 is located at the second end 12 of the cord. The

cord 10 further includes a first portion 16 adjacent to the first end 11 of the cord

10 and a second portion 17 adjacent to the second end 12 of the cord 10. The

first portion 16 includes a single strand and the second portion 17 includes two

strands such that the two earphones 100 may be placed in the ears of a user.

with one strand of the second portion 17 on each side of the users head.

As shown in FIGS. 1A and 18, a wired (FIG. 1A) or wireless (FIG. 18)

earbud style earphone (100. 50 respectively) according to an aspect of the

present disclosure includes an eartip cushion 121 that may be inserted in a

user‘s ear canal in a compact configuration. or first shape 122, and. once in the

ear canal, expanded to an expanded configuration, or second shape 123 (see

FIG. 26), to fit snugly against all sides of the ear canal (see. e.g.. FIG. 27). The

resulting customized fit provides improved audio isolation by blocking external

sounds from reaching the user's eardrum, as well as improved comfort by

allowing the user to determine the amount of pressure exerted by the eartip. or

ear canal portion 120, on the interior of the ear canal. Further, forming a near

airtight seal between the ear canal portion 120 and the user’s ear canal should

not only reduce the outside ambient noise that reaches the user’s eardrum, but

should also provide a sound transducer (see FIGS. 24 and 27’) of the earphone

120 with a 1 :1 acoustic coupling with the user’s eardrum. thus enhancing the

audible sound perceived by the user. The eartip cushion 121 may be

fabricated from a foam material. While the earphone of FIGS. 1A or 18 Will

typically be returned to its compact configuration. or first shape 122, prior to

removal from the user’s ears, the compressible material of the eartip. or ear

canal portion 120, may allow the earbud to be removed while still in its

expanded configuration.

Still referring to FIGS. 1A and 18, expansion of the eartip may be

achieved by twisting or pressing on a control 180 on an exterior surface of the

earbud. Where expansion is achieved by twisting a control 180 about

longitudinal axis L in the direction of arrow A andror B. a manufacturer’s logo
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189 displayed on the control 180 may be attached to the control by a

mechanism (described below) that allows the logo 189 to remain substantially

upright and readable regardless of the rotation of the control 180.

In various embodiments. referring now to FIGS. 20-27. an adjustable

earphone. such as adjustable earphone 100. for example. can comprise a

housing 110. an ear canal portion 120. and an adjustment assembly 130. The

housing may have a first side 111 and a second side 112 (see FIG. 21A and

24). Adjacent to and attached to the first side 1 11 of the housing is the ear

canal portion 120. Ear canal portion 120 generally defines longitudinal axis L

(see FIG. 20} and is operable for placement in a user's ear canal (see. e.g..

FIG. 27). Ear canal portion 120 is shown in FIG. 20 having a shape that

includes a compact, first shape 122 to facilitate initial placement of the ear canal

portion 120 in the user's ear canal and may include a cushion 121 (see FIGS.

21 A and 21 B). Cushion 121 generally has an opening 125 that. as is described

in more detail below. may receive part of an expansion assembly 160. Further.

cushion 121 includes a housing groove 127 (FIG. 24) designed to receive or

snap on a protruding ring 118 of the housing 110 such that cushion 121 may

attach releasably to the housing 110. Cushion 121 may be stretchable and

made of a resilient, compressible material. The resilient material may include a

foam. a memory foam, a closed-cell foam. an open~cel| foam. an elastomer. an

eiastomeric foam. silicone. andfor rubber. The ear canal portion 120. including

cushion 121, may be capable of being adjusted to have an expanded. second

shape 123 (see FIG. 26). Further. ear canal portion 120. including cushion 121.

may also be capable of being adjusted to have intermediate shapes, or at least

a third shape (not shown). In other words. the shape of the ear canal portion

120 may be changed to have any number of shapes. including a continuum of

shapes between the first shape 122 and the second shape 123. The purpose of

adjusting the shape of the ear canal portion 120 is to allow a user to change the

shape of the ear canal portion 120, after insertion in the user's ear canal. to

have a snug fit between the ear canal and a substantial part of the ear canal

portion 120. Such a snug fit provides noise isolation (from external noises other

than those produced by the earphone 100) and sound enhancement (for sound
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produced by the earphone 100), among other things. Further, the in-ear

adjustability of the ear canal portion 120 provides an earphone 100 that should

not require different sized ear canal portions 120 or cushions 121 for different

users: in other words. the adjustable earphone 100 may provide a one-size-fits—

all device owing to the customized fit offered by the adjustability of the ear canal

portion.

In various embodiments referring again to FIGS. 20-27. the adjustable

earphone 100 may include means for adjusting the shape of the ear canal

portion 120 by a user when the ear canal portion 120 is positioned in the user's

ear canal. Means for adjusting the shape of the ear canal portion 120 may be

provided in at least one embodiment by adjustment assembly 130. Adjustment

assembly 130 may be operably coupled to the housing 110 andfor to the ear

canal portion 120 such that actuation of the adjustment assembly 130 causes

the ear canal portion 120 to have at least a second shape 123.

Generally, according to various non-limiting embodiments. the

adjustment assembly 130 may include a movable member 140, an expansion

assembly 160. and a control member 180. The movable member 140 may be

movable with respect to the housing 110 between a first position (see FIG. 25]

and at least a second position (see FIG. 26). The expansion assembly 160

may be configured to receive the movable member 140. and the control

member 180 may be configured to move the movable member 140 with respect

to the housing 110. Actuation of the control member 180 may cause the

movable member 140 to move from the first position (see FIG. 25) to the

second position (see FIG. 26). The movable member may be configured to

cause the expansion assembly 160 to expand in at least one direction when the

movable member is moved to the second position (FIG. 26). Relatedly. the

expansion assembly may be configured to force the ear canal portion 120 to

have at least a second shape 123 when the expansion assembly 160 is

expanded. Conversely. the expansion assembly 160 may be configured to

retract in at least one direction when the movable member is moved to the first

position (FIG. 25) thus resulting in the ear canal portion returning to the first

shape 122 when the expansion assembly 160 is retracted.

*Ill«
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In more detail. according to at least one non-limiting embodiment. the

movable member 140 may include a first portion 150 and a second portion 142

that together serve as an actuator (see FIGS, 21A and 24). as explained in

more detail below. Generally. the movable member moves along longitudinal

axis L (see FIG. 20) and is designed to move relative to the housing such that

the first portion 150 of the movable member 140 may engage the expandable

member 160 when moved accordingly. Such relative movement is caused by

force exerted on the movable member by a user adjusting control member 180.

as described below. This force may be provided by any number of mechanical

mechanisms; here the movable member 140 receives a moving force from a

threaded engagement between the control member 180 and the second portion

142 of the movable member 140 at threads 143 (see FIGS. 21A and 25).

Threads 143 of the movable member 140 are designed to remain rotationally

stationary relative to the housing 1 10 such that rotation of the control member

180 forces the movable member to translate with respect to the housing 110.

This rotational stability is provided by guide protrusions 146 (FIG. 21A) on the

second portion 142 of the movable member 140. Guide protrusions 146 are

received slideably in guide recesses 1 14 (FIG. 21 B) of the first side 111 of the

housing 110 such that the second portion 142 of the movable member 140 may

translate but will not substantially rotate with respect to the housing 110 owing

to the interface between the protrusions 146 and the recesses 1 14.

Further, referring to FIGS. 21 A. 24. 25 and 27. the second portion 142

may include a cavity 141 that is configured to support a transducer 190. part of

the cord 10 electrically coupled to the transducer 190 (see FIG. 27), and the first

portion 150 of the movable member 140. The second portion 142 may also

include a slot 149 for passing the cord 10 into the cavity 141. Additionally. the

second portion 142 may inciude locking grooves 147 and transducer supports

148. The first portion 150 of the movable member 140 may include locking

protrusions 152 that are designed to be inserted and twisted into the locking

grooves 147 of the second portion 142 such that transducer 190 is heid in

place. or sandwiched, between the first portion 150 and the second portion 142

of the movable member. Friction between the first portion 150. the transducer
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190: and the supports 148 of the second portion 142 may provide sufficient

force to prevent the protrusions 152 of the first portion 150 from freely

decoupling from the locking grooves 147 of the second portion 142.

Accordingly. the movably member 140. including the first and second portions

150, 142. is designed to move as a single rigid body relative to housing 1 10.

Thus. while shown in at least one embodiment as two separable components.

first and second portions 150. 142 could also be one unitary and integral

component.

The first portion 150 of the movable member 140 is designed, in at least

one non—limiting embodiment, to actuate expansion assembly 160 as the first

portion 150 is moved from a first position (FIG. 25) to at least a second position

(FIG. 26). The first portion 150 thus includes an actuating surface 155 (see.

e.g. FIG. 24) that may be shaped and positioned such that the actuating surface

155 engages operably the expansion assembly 160, as explained in more detail

below. The first portion 150 of the movable member 140 also may include a

sound passageway 151 (FIG. 21A) oriented along longitudinal axis L. Sound

passageway 151 provides a channel along which sound produced by the

transducer 190 may travel freely toward an inner end 101 (FIG. 20) of the

earphone 100 and into opening 125 (FIGS. 21A-26) of the cushion 121. Also,

the first portion 150 includes an O-ring groove 153 (FIG. 21A) configured to hold

an elastic O-ring 154. O-ring 154 seals the movable member against the first

side 111 of the housing 110 andror against the expansion assembly 160 {see

FIGS. 25—26). Accordingly. audible sound waves produced by the transducer

190 only are allowed to travel toward the inner end 101 of the earphone 100,

and. subsequently. a user’s ear drum. vla sound passageway 151 of the

movable member 140.

According at least one non-limiting embodiment, referring now to FIGS.

21 A—21 B and 25-26, the expansion assembly 160 is designed to expand in at

least one direction when actuated by the movable member 140. The expansion

assembly 160 may be designed to expand in a direction substantially transverse

to the longitudinal axis L (see FIG. 20). Here. this is accomplished by using a

set of cantilever arms 161. The cantilever arms 161 protrude from the first side
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111 of the housing and. when the resilient cushion 121 is attached to the

housing, are at least partially located within the opening 125 of the cushion 121.

Arm recesses 126 (FIG. 21 B) formed in the cushion 121 receive the cantilever

arms 161 such that the cushion 121 does not rotate freely thereon. The

cantilever arms 161 are uniformly spaced around longitudinal axis L to form an

opening 164 configured to receive the first portion 150 of the movable member.

Cantilever arms 161 each include an inner surface 163 and an outer surface

162. Inner surface 163 is curved at least partially toward longitudinal axis L so

that at least part of the inner surface 163 will make contact with the movable

member’s actuating surface 155 when the movable member 140 is advanced

toward the inner end 101 of the earphone 100. The actuating surface 155 of

the movable member 140 is curved correspondingly to meet the inner surface

163 of each cantilever arm 161 . As the movable member 140 is moved toward

the inner end 101 of the earphone 100, the actuating surface 155 of the first

portion 150 of the movable member 140 makes contact with one or more of the

cantilever arms 161 at inner surface 163. Further movement of the movable

member 140 in the same direction pushes on the inner surface 163. thus forcing

the cantilever arm 161 to bend away from longitudinal axis L (see FIG. 26).

Because the cantilever arms 161 are received insertably in the opening 125 of

the resilient cushion 121, the cantilever arm is bent into the cushion 121 as the

movable member 140 contacts and pushes the cantilever arm 161.

Consequently. as the cantilever arm is continually bent away from longitudinal

axis L. the cushion 121 is forced to have an expanded. second shape 123 (see

FIG. 26). Thus. the ear canal portion 120 may be expanded after insertion in a

user's ear canal, substantially sealing the cushion 121 against the user's ear

canal to form a snug fit.

Note that, while a plurality of cantilever arms 161 are described above as

providing the expansion assembly 160 with the ability to expand. it is

Contemplated that any number of cantilever arms, including one. could perform

the same or similar function.

According at least one non-limiting embodiment. the control member 160

is designed to actuate the movable member 140 such that the movable member
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140 moves to cause expansion assembly 160 to expand in at least one

direction. Control member 180 accomplishes this in any number of forms. For

instance, but without limitation. control member 180 could be in the form of a

push button, rotatable dial. or squeezabie member. In FIGS. 20—21 for

example. control member 180 is a dial 182 rotatably mounted in the housing

110. Dial 182 rotates. but does not translate with respect to housing 110. Dial

182 moves in such a fashion because it includes a protruding ring 184 (FIGS.

21 A and 25) along its perimeter that slideably engages a groove 11? of the

housing 110. Groove 117 is formed between a lip 113 of the second side 112.

the first side 111. and cord guide 115 of housing 110 (see FIG. 25). Thus, dial

182 is rotatable about longitudinal axis L. Further. at least part of the dial may

extend from the second side 112 of the housing 110 such that it is accessibie to

a user while ear canal portion 120 is inserted in the user's ear canal (see. FIG

27). Grips 185 (FIG. 21A) or another textured surface of the dial 182 may

provide an enhanced user interface as the user rotates the dial with his or her

fingers.

Referring to FIGS. 21 A and 25. dial 182 may include a cavity 181 for

insertably receiving the second portion 142 of the movable member. Further,

the dial may have threads 183 formed in the inside of the dial, lacing cavity 181.

The threads 183 are configured to operably engage the threads 143 formed on

the surface of the second portion 142 of the movabie member 140. Thus.

rotation of the dial 182 rotates dial threads 183, resulting in a translational force

being applied to the movable member 140 via movable member threads 143.

The translational force causes the movable member to move either forward.

toward the inner end 101 of the earphone 100. or backward. toward an outer

end 102. depending on the direction dial 182 is being rotated. Thus. the

actuator or movable member threads 143 operably engage the dial threads 183

such that rotation of the dial 182 in a first direction translates the rigid actuator

into contact or additional contact with each cantilever arm 161 (see FIGS. 25-

26).

Focusing now on the other elements of earphone 100, the housing 110

may be adapted to receive a number of components, including a transducer

44-
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190. Also, cord 10 (FIGS. 188 and 27) is received in the housing 110 through

cord passageway 116 of cord guide 1 15 (see FIG. 24). Cord guide 115 may

also include a marking 119 to indicate in which ear. for example right ("Hf as

seen in FIG. 21A) or left (“L." not shown), a user should place the earphone

100. Cord 10 provides an electrical conduit between the electrical connector 13

and the transducer 190; part of the cord 18 may be electrically coupled to the

transducer 190, for instance, an interior wire of cord 10 may be soldered to the

transducer 190 {see FIG. 27}. Transducer 190 is capable of producing audible

signals, or sound, in response to electrical signals received by the transducer

190 from the electrical connector 13 via cord 10. To prevent undesired stress

from being transferred to the transducer, the cord 10 may be tied to form a knot

(FIG. 27) at the cords second end 12 (FIG. 188). This knot is received within

the cavity 141 of the second portion 142 of the movable member 140 and is

sized such that it is larger than the width of slot 149 (FIG. 24), Therefore. if a

user pulls on cord 10. the knot is forced against the second portion 142 at slot

149 and the knot absorbs the stress created by such pulling, thereby shielding

the transducer from unnecessary stress andror strain.

Further, the second portion 142 of the movable member 140 may have a

manufacturer’s iogo piece189 positioned near the outer end 102 of the

earphone 100 (see FIGS. 1A, 20, 21A and 25). Logo piece 189 is press fit to

the second portion 142 such that it is visible through dial 182 at the outer end

102. The logo piece-182 is kept in a desired position, for example,

approximately horizontal, when the cord 10 is hanging in a downward direction

from a user‘s ear, for example similar to the orientation shown in FIG. 27. The

logo piece 189 is kept in such a position because the logo piece 189 Is secured

to the non~rotating movable member 140 at second portion 142. While the logo

189 may translate with the movable member 140. it will not rotate with dial 182;

therefore. it is prevented from rotating such that an observer easily may read

the manufacturer‘s logo regardless of the rotation of dial 182.

The foregoing has focused on at least one embodiment for adjusting the

shape of an eartip, or an ear canal portion, of an earphone while inserted in a

user’s ear canal. However, various embodiments are possible to accomplish
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the same or similar goal. As illustrated in Fle, 2A-2E, expansion of the eartip

220 may be achieved in several ways. In a first embodiment (see FIG. 2A),

where the eartip 220 is in a compact configuration 222 when unmodified. inner

and outer sides 22?, 228 of the eartip may be brought together to compress the

material of the eartip 220, causing it to expand into an expanded configuration

223. In a second embodiment (see FIG. 28). where the eartip 320 is in an

expanded configuration 323 while unmodified, inner and outer sides 32?, 328 of

the eartip 320 may be pulled apart from each other to stretch the material of the

eartip, causing it to change into a compact configuration 322. In a third

embodiment (see FIG. 2C). where the eartip 420 is in a compact configuration

422 when unmodified, an outer portion 428 of the eartip may be squeezed,

displacing eartip material into remaining portions of the eartip 420, causing the

remaining portions to expand into an expanded configuration 423. In a fourth

embodiment (see FlG. 2D). where the eartip is in a compact configuration 522

when unmodified. one or more elements of the earbud that are located inside

the eartip (for example, a cantilever arm or arms 161, as described above and

seen in FIGS. 21A~21l3 and 24—27} may push outwards on the eartip, causing it

to expand into an expanded configuration 523. In a fifth embodiment (see FIG.

2E), where the eartip 620 is in an expanded configuration 623 when unmodified

one or more elements of the earbud that are located inside the eartip 620 may

pull inwards on the eartip 620. causing it to change into a compact configuration

622.

As illustrated in FIGS. 3A—3D, a variety of user controls and actuator

mechanisms may be utilized to provide an earbud, or earphone. according to

various non-limiting aspects of the present disclosure For example, referring to

FIG. 3A, an earphone 1400 may include an adjustment assembly 1430 that may

include a control member 1480 in the form of a pressable button. The control

member 1480 may also be operable with finger grips 1417 protruding from a

housing 1410 of the earphone 1400 such that a user may grip the finger grips

1417 and press the button, or control member 1480, without forcing the

earphone 1400 excessively into an ear canal of the user. Depressing the

button, or control member 1480, may cause an ear canal portion 1420

—|t'a~
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extending from a housing 1410 to transition from a first shape 1422 to a second

shape 1423. Alternatively, referring now to FIG. 3E). an earphone 1600 may

include an adjustment assembly 1630 that may include a control member 1680

also in the form of a pressable button. However. in the earphone 1600 of FIG.

SD. the finger grips shown in FIG. 3A are omitted. Depressing the button. or

control member 1680, may cause an ear canal portion 1620 extending from a

housing 1610 to transition from a first shape 1622 to a second shape 1623.

In more detail, an earphone 1700 with a pressable button as control

member 1780 is shown in FIG. 28. The control member 1780 is part of an

adjustment assembly 1730 that includes a movable member 1740 and an

expansion assembly 1760. Earphone 1700 is similar to earphone 1400

described above in that it also has finger grips 1717 protruding from a housing

1710 such that a user may grip the ginger grips and press the button‘ or control

member 1780. without forcing the earphone 1700 and ear canal portion 1720

excessively into an ear canal of the user. Depressing the button, or control

member 1780 causes a movable member 1740 to move and actuate expansion

assembly 1760. Thus. depressing the button. or control member 1780. may

cause an ear canal portion 1720 extending from a housing 1710 to transition

from a first shape 1722 to a second shape 1723. Movable member 1740.

expansion assembly 1760, and ear canal portion 1720 are similar to movable

member 140 and expansion assembly 160 described above and seen in FIGS.

25—26. for example. The control member 1780 includes a protract-retract

assembly 1783 operable to hold the movable member 1740 in the first position

shown in FIG. 28 before the button. or control member 1780. is initially pressed

and. after pressing the button. operable to hold the movable member in a

second position (not shown) correlating with expansion of the expansion

assembly 1760 and transition of the first shape 1722 to a second shape 1723.

Protract-retract assembly 1783 may be similar to that used with a traditional

retractable ballpoint pen including a spring and cam arrangement and is

described. for example. in US. Patent No. 3819282 to Schultz titled

RETRACTABLE PEN. hereby incorporated by reference in its entirety.

.17-
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Further, referring now to FIG. BB, and as discussed above, an earphone

100 may include an adjustment assembly 130 including a control member 180

in the form of a rotatable dial. Rotating the dial. or control member 180. may

cause an ear canal portion 120 extending from a housing 110 to transition from

a first shape 122 to a second shape 123.

Another non-limiting example of a user control and actuator mechanism

is provided by reference to FIG. 30. An earphone 1500 may include an

adjustment assembly 1530 including a squeezeable control member 1580

operable to rotate a movable member 1540 such that an expansion assembly

1560 presses outward on an ear canal portion 1520 extending from a housing.

Squeezing the control member 1580 causes the ear canal portion 1520 to

transition from a first shape 1522 to a second shape 1523.

In any event. according to various non-limiting embodiments of an

adjustable earphone, a user control. or control member, is capable of being

manipulated by a user while an eartip, or ear canal portion. of the earphone is

positioned in the user‘s ear canal. In response to such manipulation of the

control member. the ear canal portion is designed to change shape such that

the ear canal portion fits snugly against the ear canal.

Unless otherwise indicated herein, an earbud, or earphone. according to

an aspect of the present disclosure has an inner end with an eartip, or ear canal

portion. that is placed within the ear canal of a user and an outer end with a

control feature, or control member, that remains outside the ear canal and may

be accessed by the user to expand or compact the eartip. or ear canal portion.

In various embodiments. referring to FIGS. 4-6. an adjustable earphone

800 may include another means for adjusting the shape of an ear canal portion

820 having a first shape 822 (FlGS. 4, SC. and 5E) by a user when the ear

canal portion 820 is positioned in the user’s ear canal. Means for adjusting the

shape of the ear canal portion 820 may be provided in at least one embodiment

by adjustment assembly 830. Adjustment assembly 830 may be operably

coupled to housing 810 andfor to the ear canal portion 820 such that actuation

of the adjustment assembly 830 causes the ear canal portion 820 to have a

43-
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second shape 823 (FIGS. 5D and 5G) and may also cause ear canal portion

820 to have at least an intermediate, third shape 824 (FIG. 5F)

As seen at least in FIGS. 4 andlor 6, adjustment assembly 830 may

include a movable member 840. an expansion assembly 860. and a control

member 880. The control member 880 may include a rotatable adjustment dial

882. Further. the ear canal portion 820 may include a cushion 821. Positioned

at least partially within the housing 810 are a transducer 890 and a

manufacturer logo piece 889. A cord is coupled to the transducer 890 (see FIG.

4} such that electrical signals can be passed to the transducer 890 to create

audible sound therefrom.

Thus, FIGS. 4—6 depict an earphone or earbud 800. according to an

aspect of the present disclosure, where rotation of an adjustment dial 882

having an internal thread 883 and located at an outer end 802 of the earbud

800 pulls a movable member. or actuator 840. coupled to an ear canal portion.

or eartip 820. at an inner end 801 of the earbud 800, with the result that the

eartip 820 is compressed along an axis L running from the outer end 802 to the

inner end 801 of the earbud 800. causing it to expand radially away from the

axis L.

In various embodiments, referring to FIGS. 7-9. an adjustable earphone

900 may include another means for adjusting the shape of an ear canal portion

920 having a first shape 922 (FIGS. 7 and 8A), 922a (FIG. 8D). or 922p (FIG.

8F) by a user when the ear canal portion 920 is positioned in the user’s ear

canal. Means for adjusting the shape of the ear canal portion 920 may be

provided in at least one embodiment by adjustment assembly 930. Adjustment

assembly 930 may be operably coupled to housmg 910 andror to the ear canal

portion 920 such that actuation of the adjustment assembly 930 causes the ear

canal portion 920 to have a second shape 923, (FIG. 8A). 923a (FIG. 8E)‘ or

923k) (FIG. 8G). The first and second shapes shown in FIGS. 7-8G (922, 922a.

and 922b. and 923. 923a, and 923b) are dependent on the relative size‘ shape.

and placement of the various components of the earphone 900 including. but

not limited to, the expansion assembly 960, the movable member 940. and the

ear canal portion 920.

49.
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As seen at least in FIGS. 7 andror 9, adjustment assembly 930 may

include a movable member 940. a expansion assembly 960, and a control

member 980. The control member 980 may include a rotatable adjustment dial

982. Further. the ear canal portion 920 may include a cushion 921. Positioned

at least partially within the housing 910 are a transducer 990 and a

manufacturer logo piece 989. A cord is coupled to the transducer 990 (see FIG.

7'} such that electrical signals can be passed to the transducer 990 to create

audible sound therefrom.

Thus, FIGS. 7-9 illustrate another earbud 900, according to an aspect of

the present disclosure. where rotation of an adjustment dial 982 having an

internal thread 983 and located at an outer end 901 of the earbud 900 pulls a

movable member, or first element 940. of an adjustment assembly. or actuator

assembly 930. toward the outer end 902 of the earbud 900. The first element

940 is tapered along its length. having a narrower portion 956 and a wider

portion 955. An expansion assembly. or second element 960. of the actuator

assembly 930 is positioned between the first element 940 and the camp 920.

The second element 960 is similar to the expansion assembly 160 including

cantilever arms 161 described above (see, e.g., FIGS. 21 A-21 B and 24-26).

The second element 960 has a plurality of portions 961 extending from an outer

end to an inner end of the second element 960. In a compact configuration,

inner surfaces 963 of the plurality of portions 961 of the second element 960 are

in contact with the narrower portion 956 of the first element 940. As the first

element 940 moves toward the outer end 902 of the earbud 900, the wider

portion 955 of the first element 940 is pulled into contact with the inner surfaces

963 of the plurality of portions 961 of the second element 960. causing the

plurality of portions 961 of the second element 960 to push outward and expand

the eart'rp 920.

In various embodiments, referring to FIGS. 10-12, an adjustable

earphone 1000 may include another means for adjusting the shape of the ear

canal portion 1020 having a first shape 1022 (FIGS. 10, 11A—11B. and 11E) by

a user when the ear canal portion is positioned in the user‘s ear canal. Means

for adjusting the shape of the ear canal portion may be provided in at least one

20+
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embodiment by adjustment assembly 1030. Adjustment assembly 1030 may be

operably coupled to housing 1010 andlor to the ear canal portion 1020 such

that actuation of the adjustment assembly 1030 causes the ear canal portion

1020 to have at least a second shape 1023 (FIGS. 11A-11B and 11F).

As seen at least in FIGS. 10 andfor 12. adjustment assembly 1030 may

include a movable member 1040. 3 expansion assembly 1060. and a control

member 1080 that are formed as one unitary and integral component. Further.

the ear canal portion 1020 may include a cushion 1021. Positioned at least

partially within the housing 1010 are a transducer 1090 and a manufacturer logo

piece 1089. A cord (not shown) is coupled to the transducer 1090 such that

electrical signals can be passed to the transducer 1090 to create audible sound

therefrom.

Thus, FIGS. 10-12 show yet another earbud 1000 according to an aspect

of the present disclosure. having an ear canal portion. or eartip 1020, with an

interior having a plurality of radially inward-extending lobes 1026 and a

moveable member, or actuator 10401 with corresponding radially outward-

extending lobes 1055 that form at least part of expansion assembly 1060. An

outer end of the actuator 1040 forms a control member 1080 that may be

rotated by a user. In a compact configuration. the lobes 1055 of the actuator

1040 are located in gaps 1028 between the lobes 1026 of the eartip 1020.

When the user rotates the actuator 1040 via control member 1080, the outward-

extending lobes 1055 of the actuator 1040 press against the inward-extending

lobes 1026 of the eartip, pushing outward on the inner surface of the eartip

1020 and causing the eartip 1020 to expand. The number of outward extending

lobes of the actuator and/or expansron assembly may vary, for example, four

lobes 1055 of expansion assembly 1060 are shown at least in FIG. 110,

whereas two lobes 1055a or an expansion assembly 1060a are shown at least

in FIG. 110. The cushion of eartip 1020 is correspondingly formed for the

number of respective expansion assembly lobes, for instance cushion 1021

(FIG. 11C) and cushion 1021a (FIG. 11D) may be formed for expansion

assembly 1060 and expansion assembly 1060a respectively. The first and

second shapes of the eartip 1020 shown in FIGS. 10 and 11A-11l—l are
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dependent on the size. shape, and placement of the various components of the

earphone 1000. Adjusting the number of lobes, as explained above. can also

provide different first and second shapes (1022 and 1022a. and 1023 and

1023a. respectively) of the ear canal portion 1020.

in various embodiments. referring to FIGS. 13-15, an adjustable

earphone 1100 may include another means for adjusting the shape of an ear

canal portion 1120 having a first shape 1 122 (FIG. 14A) by a user when the ear

canal portion 1120 is positioned in the user's ear canal. Means for adjusting the

shape of the ear canal portion 1120 may be provided in at least one

embodiment by adjustment assembly 1130. Adjustment assembly 1130 may be

coupled operably to the housing 1110 andfor to the ear canal portion 1120 such

that actuation of the adjustment assembly 1130 causes the ear canal portion

1120 to have a second shape 1123 (FIG. 14A).

As seen at least in FIGS. 13 andfor 15. adjustment assembly 1130 may

include fixed element 1 140. expansion assembly 1160. and control member

1180. Further. the ear canal portion 1120 may include a cushion 1121.

Positioned at least partially within the housing 1 110 are a transducer 1190 and

a manufacturer logo piece 1189. A cord (not shown) is coupled to the

transducer 1190 such that electrical signals can be passed to the transducer

1190 to create audible sound therefrom.

Thus, FIGS. 13—15 depict another earbud 100 according to an aspect of

the present disclosure. An adjustment assembly. or actuator assembly 1130,

within an eartip 1120 includes an expansion assembly. coiled element 1160,

wrapped around an external surface of a fixed element 1140 and attached to

the fixed element 1140 at an inner end. A rotating control member 1180 is

attached to an outer end of the coiled element 1160. In a compact configuration

(see FIG 148), the coiled element 1 160 lies adjacent to the fixed element 1140

and rotation in a first direction is not possible, because it would cause the coiled

element 1160 to wrap more tightly against the fixed element. Rotation in the

opposite direction. however, results in an expansion of the diameter of the

coiled element 1160. causing the eartip 1120 to expand (see FiG. 140).

”m
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FIG. 16 shows an exemplary earbud 1200 according to an aspect of the

present disclosure that is adjusted by pressing rather than rotating, a control

1280. An adjustment, or actuator assembly 1230. has a plurality of stiff fingers

1261 extending from an outer end 1202 to an inner end 1201 within an eartip

1220 and coupled to a button 1282 at an outer end 1202 of the earbud. The

fingers 1261 form a profile 1262 with a portion having a narrower radius

tapering to a portion having a wider radius. The earbud 1200 also includes a

ring 1240 around the fingers 1261. the ring 1240 positioned at a fixed distance

inward from the outer end 1202 of the earbud 1200. As the button 1282 is

pushed inward or pulled outward, the tapered profile 1262 of the fingers 1261

slides within the ring 1240. the outer end of the fingers 1261 expand or contract

radially, and the eartip 1220 expands or contracts.

The earbud 1200 of FIG. 16 and other earbuds or earphones according

to aspects of the present disclosure not only cause the outer surface of an

eartip to expand. but also cause the inner cavity of the eartip to expand. The

expanded cavity provides a larger volume for sound from the earphone to

resonate and generates better low frequency response from the earphone.

In FIG. 17 a snap ring 1327 is shown that operates to attach an eartip

element 1321 to a base element 1311 of an earbud 1300. The snap ring 1327

is located in a first end of the eartip element 1321. The base element 1311 of

the earbud 1300 includes a tapering portion with a groove 1318 around the

tapering portion that correSponds in size to the snap ring 1327. As the first end

of the eartip 1320 is pressed onto the base elementr the snap ring 1327

expands elastically around the tapering portion of the base element 1311 until

reaching the groove 1318. whereupon It contracts back toward its original

diameter. The elastic force of the snap ring 132? attempting to return to its

original diameter holds the snap ring 1327 in the groove 1318 and acts to

prevent the eartip 1320 from slipping off the earbud 1300 and sealing the eartip

1320 to the base element 1311. Eartip element 1321 and base element 1311

may form part of a housing of an earphone, such as first side 111 of housing

110 of adjustable earphone 100 described above and seen in FIG. 21 A.
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FIGS. 18A and 183 also depict a cord 11 according to another aspect of

the present disclosure that may be used with earphones. such as the earbuds

described above or with other types of earphones. The cord is covered with

cloth. foam. or another soft material. The cord has an electrical connector 13 at

a first end 1 1 and one or more earphones 100 at a second end 12. The

connector 13 at the first end 11 may be coupled to an audio device 1. When

the audio device 1 is not in use. the cord may be wrapped around the audio

device 1 and form a cushion (FIG. 18A). protecting the audio device 1 from

damage when placed loose in a briefcase, backpack, or other carrier. The

earphones 100 at the second end of the cord may be tucked under another

section of the cord to prevent the cord from unwrapping from around the audio

device 1.

FIGS. 18A, 18B, 195, and 196 illustrate a cord clip 15 according to

another aspect of the present disclosure. An earphone cord 11 may include a

first portion 16 adjacent to a first end 11 of the cord 11 where the cord 11 is

configured as a single strand. Between the first portion 16 of the cord 11 and a

pair of earphones 100 at a second end 12 of the cord. is a second portion 1? of

the cord 11, which is configured as two strands that lie along opposite sides of

the head when the earphones are inserted into the ears. The two strands of the

second portion 17 may pass through two corresponding apertures in a cord clip

15, as shown in FIGS. 18A. 188. 198 and 190. When the earphones 100 are

in use, the cord clip 15 may be slid toward the first portion 16 of the cord 11,

allowing the earphones to be separated and placed in the ears of the user.

When the earphones 100 are not in use, the cord clip 15 may be slid toward the

second end 12 of the cord 11. to hold the earphones 100 together and make the

cord 11 eaSIer to handle than it would be if the earphones 100 were left

separated. The cord clip 15 further includes a spring clip 14 that may be used

when the cord is wrapped around an audio device 1 to clip the second end 12 of

the cord 11 to a portion of the cord closer to the first end 11 of the cord and help

to prevent the cord 11 from unwrapping from around the audio device 1.

Although various embodiments have been described herein. many

modifications and variations to those embodiments may be implemented. For

-34-
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example. the adjustable earphone may be converted to an adjustable earplug or

other adjustable ear insert. Conversion of the above described earphone into

an adjustable earplug may be accomplished. tor example. by removing the

electrical components and removing the passageways for sound to travel.

thereby providing an earplug with an adjustable shape when placed in an ear

canal of a user. Further. while the general components of the adjustable

earphone described above may be made of plastic {except at least parts of the

cord, the eartip cushion. and the transducer), metal or other materials may be

used where desirable. The foregoing description and following claims are

intended to convey and cover all such modification and variations.

Any patent. publication, or other disclosure material. in whole or in part,

that is said to be incorporated by reference herein is incorporated herein only to

the extent that the incorporated material does not conflict with existing

definitions, statements. or other disclosure material set forth in this disclosure.

As such, and to the extent necessary, the disclosure as explicitly set forth

herein supersedes any conflicting material incorporated herein by reference.

Any material. or portion thereof. that is said to be incorporated by reference

herein, but which conflicts with existing definitions, statements, or other

disclosure material set forth herein will only be incorporated to the extent that no

conflict arises between that incorporated material and the existing disclosure

material.

.._-'3—

Exhibit 1014 — p. 113



Exhibit 1014 - p. 114

ID

| 5

ll]

IJ U)

“'0 2llll‘JIUSBSS 'Jl PCTf U SZl "IS!!!“8656

CLAIMS

What is claimed is:

1 An adjustable earphone. comprising:

a housing having a first side and a second side;

a resilient cushion attached to the first side of the housing. the resilient

cushion having a compact shape and an opening;

at least one cantilever arm protruding from the first side of the housing,

wherein at least part of the cantilever arm is located within the opening of the

resilient cushion;

a dial rotatably mounted in the housing. wherein at least part of the dial

extends from the second side of the housing, wherein the dial includes threads;

and

an actuator comprising a first portion and a second portion. the second

portion having threads, wherein the actuator is slidably mounted in the housing,

wherein the actuator threads operably engage the dial threads such that

rotation of the dial in a first direction translates the first portion of the rigid

actuator into contact. with the cantilever arm;

wherein the first portion of the actuator is configured to bend the

cantilever arm into the resilient cushion as the actuator contacts the arm.

wherein the cantilever arm is configured to force the resilient cushion to have an

expanded shape as the cantilever arm bends into the cushion.

2. An adjustable earphone, comprising:

a housing having a first side and a second side. wherein the first side of

the housing is configured to attach to a cushion:

at least one cantilever arm protruding from the first side of the housing,

wherein at least part of the cantilever arm is configured to be located within an

opening of the cushion when the cushion is attached to the housing;

a dial rotatably mounted in the housing, wherein at least part of the dial

extends from the second side of the housing. wherein the dial includes threads;

and

~26»
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an actuator comprising a first portion and a second portion, the second

portion having threads. wherein the actuator is slidably mounted in the housing,

wherein the actuator threads operably engage the dial threads such that

rotation of the dial in a first direction translates the first portion of the rigid

actuator into contact with the cantilever arm:

wherein the first portion of the actuator is configured to bend the

cantilever arm as the actuator contacts the arm.

3. An adjustable earphone, comprising:

a housing;

an ear canal portion adjacent to the housing? the ear canat portion having

a first shape: and

an adjustment assembly Operably coupled to the housing wherein the

adjustment assembly comprises:

a movable member movable with respect to the housing between

a first position and at least a second position;

an expansion assembly configured to receive the movable

member; and

a control member configured to move the movable member such

that actuation of the control member causes the movable member to move from

a first position to at least a second position:

wherein the movable member is configured to cause the expansion

assembly to expand in at least one direction when the movable member is

moved to the second position. wherein the expansion assembly is configured to

force the ear canal portion to have at least a second shape when the expansion

assembly is expanded.

4. The adjustable earphone of claim 3, wherein the expansion assembly is

configured to retract in at least one direction when the movable member is

moved to the first position, wherein the ear canal portion is configured to have

the first shape when the expansion assembly is retracted.

-37-
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5 The adjustable earphone of claim 3. wherein the ear canal portion

comprises a resilient material

6. The adjustable earphone of claim 3. wherein the control member

comprises a rotatable dial.

7 The adjustable earphone of claim 3. wherein the control member

comprises a pressable button.

8. The adjustable earphone of claim 3, wherein the control member

comprises a squeezable member.

9. An adjustable earphone, comprising;

a housing;

an ear canal portion adjacent to the housmg. the ear canal portion having

a first shape; and

an adjustment assembly operably coupled to the housing such that

actuation of the adjustment assembly causes the ear canal portion to have at

least a second shape.

10. The adjustable earphone of claim 9. wherein the adjustment assembly

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member, wherein the control member is

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape when the expanSIon assembly is actuated

11. The adjustable earphone of claim 10, further comprising an inner end

and an outer end, wherein the ear canal portion is adjacent to the inner end and

the control member is adjacent to the outer end, wherein the expansion

assembly comprises an actuator coupled to the ear canal portion near the inner

end.

-23-
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12. The adjustable earphone of claim 10. wherein the expansion assembly

comprises at least one bendable arm.

13. The adjustable earphone of claim 10. wherein the expansion assembly

comprises a rotatable actuator having lobes.

14. The adjustable earphone of claim 10. wherein the expansion assembly

comprises a coiled element.

15. The adjustable earphone of claim 9, wherein the adjustment assembly is

operably coupled to the housing such that actuation of the adjustment assembly

causes the ear canal portion to have at least a third shape.

16. The adjustable earphone of claim 9. further comprising a cord having a

first end. a second end, and an electrical connector located at the first end.

wherein the housing is located at the second end of the cord. wherein the cord

is at least partially covered with a soft material.

17. The adjustable earphone of claim 16. wherein the soft material

comprises a cloth.

18. The adjustable earphone of claim 16, further comprising a cord clip.

wherein the cord further comprises a first portion adjacent to the first end of the

cord and a second portion adjacent to the second end of the cord. wherein the

first portion comprises a single strand and the second portion comprises two

strands. wherein the cord clip is slidably coupled to the two strands of the

second portion.

19. The adjustable earphone of claim 18. wherein the cord clip further

comprises two apertures, wherein each aperture is configured to insertably

receive one of the two strands of the second portion of the cord.

-39-
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20. The adjustable earphone of claim 18, wherein the cord clip further

comprises a spring clip that is configured to clip to the cord.

21. An adjustable earphone, comprising:

an ear canal portion. the ear canal portion having a shape, wherein the

ear canal portion is operable for placement in a user's ear canal; and

means for adjusting the shape of the ear canal portion by a user when

the ear canal portion is positioned in the user's ear.

22. An adjustable ear insert, comprising:

an ear canal portion configured for insertion in a user‘s ear canal. the ear

canal portion having a first shape; and

an adjustment assembly at least partially located within the ear canal

portion. wherein the adjustment assembly is operable to cause the ear canal

portion to have at least a second shape.

23. The adjustable ear insert of claim 22. wherein the adjustment assembly

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member. wherein the control member is

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape when the expansion assembly is actuated.

24. The adjustable ear insert of claim 22, further comprising a first end and a

second end. wherein a transducer is located between the first end and the

second end.

25. The adjustable ear insert of claim 22. wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable ear insert is inserted in the user's ear canal.

26. An adjustable ear insert. comprising:

-3ll—
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an inner end having an eartip. wherein the inner end is configured to be

placed within an ear canal of a user; and

an outer end having a control feature. wherein the outer end is

configured to remain outside the ear canal. wherein the control feature is

accessible by the user to expand or compact the eartip-

27. The adjustable ear insert of claim 26, further comprising a transducer

located between the inner end and the outer end.

28. The adjustable ear insert of claim 26, wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable ear insert is inserted in the user's ear canal.
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AMENDED CLAIMS

received by the International Bureau on 07 April 2009 (07.04.2009)

1. An adjustable earphone. comprising:

a housing having a first side and a second side;

a resilient cushion attached to the first side of the housing. the resilient

cushion having a compact shape and an opening;

at least one cantilever arm protruding from the first side of the housing.

wherein at least part of the cantilever arm is located within the opening of the

resilient cushion;

a dial rotatably mounted in the housing, wherein at least part of the dial

extends from the second side of the housing. wherein the dial includes threads;

and

an actuator comprising a first portion and a second portion. the second

portion having threads, wherein the actuator is slldably mounted in the housing,

wherein the actuator threads operabiy engage the dial threads such that

rotation of the dial in a first direction translates the first portion of the rigid

actuator into contact with the cantilever arm;

wherein the first portion of the actuator is configured to bend the

cantilever arm into the resilient cushion as the actuator contacts the arm.

wherein the cantilever arm is configured to force the resilient cushion to have an

expanded shape as the cantilever arm bends into the cushion.

2. An adjustable earphone, comprising:

a housing having a first side and a second side, wherein the first side of

the housing is configured to attach to a cuehion;

at least one cantilever arrn protruding from the first side of the housing.

wherein at least part of the cantilever arm is configured to be located within an

opening of the cushion when the cushion is attached to the housing;

a dial rotatably mounted in the housing. wherein at least part of the dial

extends from the second side of the housing. wherein the dial includes threads;

and

AMENDED SHEET (ARTICLE 19}
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an actuator comprising a first portion and a second portion. the second

portion having threads, wherein the actuator is stidably mounted in the housing.

wherein the actuator threads operably engage the dial threads such that

rotation of the dial in a first direction translates the first portion of the rigid

actuator into contact with the cantilever arm:

wherein the first portion of the actuator is configured to bend the

cantilever arm as the actuator contacts the arm.

3. An adjustable earphone comprising:

a housing;

an ear canal portion adjacent to the housing, the ear canal portion having

a first shape; and

an adjustment assembly operably coupled to the housing, wherein the

adjustment assembly comprises:

a movable member movable with respect to the housing between

a first position and at least a second position;

an expansion assembly configured to receive the movable

member; and

a control member configured to move the movable member auch

that actuation of the control member causes the movable member to move from

a first position to at least a second position;

wherein the movable member is configured to cause the expansion

assembly to expand in at least one direction when the movable member is

moved to the second position. wherein the expansion assembly is configured to

force the ear canal portion to have at least a second shape when the expansion

assembly is expanded.

4. The adjustable earphone of claim 3, wherein the expansion assembly is

configured to retract in at least one direction when the movable member is

moved to the first position. wherein the ear canal portion is configured to have

the first shape when the expansion assembly is retracted.
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5. The adjustable earphone of claim 3, wherein the ear canal portion

comprises a resilient material.

6. The adjustable earphone of claim 3. wherein the control member

comprises a rotatable dial.

7. The adjustable earphOne of claim 3, wherein the control membEr

comprises a pressable button.

3. The adjustable earphone of claim 3. wherein the control member

comprises a squeezable member.

9. An adjustable earphone. comprising:

a housing:

an ear canal portion adjacent to the housing. the ear canal portion having

a first shape; and

an adjustment assembly operably coupled to the housing such that

actuation of the adjustment assembly causes the ear canal portion to have at

least a second shape.

10. The adjustable earphone of claim 9‘ wherein the adjustment assembly

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member, wherein the control member is

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape when the expansion assembly is actuated

11. The adjustable earphone of claim 10, further comprising an inner end

and an outer end, wherein the ear canal portion is adjacent to the inner end and

the control member is adjacent to the outer end, wherein the expansion

assembly comprises an actuator coupled to the ear canal portion near the inner

end.
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12. The adjustable earphone of claim 10. wherein the expansion assembly

comprises at least one bendable arm.

1 3. The adjustable earphone of claim 10, wherein the expansion assembly

comprises a rotatable actuator having lobes.

14‘ The adjustable earphone of claim 10. wherein the expansion assembly

comprises a coiled element.

15. The adjustable earphone of claim 9. wherein the adjustment assembly is

operably coupled to the housing such that actuation of the adjustment assembly

causes the ear canal portion to have at least a third shape.

16. The adjustable earphone of claim 9, further comprising a cord having a

first end, a second end. and an electrical connector located at the first end,

wherein the housing is located at the second end of the cord. wherein the cord

is at least partially covered with a soft material.

‘17. The adjustable earphone of claim 16. wherein the soft material

comprises a cloth.

13. The adjustable earphone of claim 16, further comprising a cord clip.

wherein the cord further comprises a first portion adjacent to the first end of the

cord and a second portion adjacent to the second end of the cord, wherein the

first portion comprises a single strand and the second portion comprises two

strands, wherein the cord clip is slidably coupled to the two strands of the

second portion.

19. The adjustable earphone of claim 18, wherein the cord clip further

comprises two apertures. wherein each aperture is configured to insertably

receive one of the two strands of the second portion of the cord.
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20. The adjustable earphone of claim 18. wherein the cord clip further

comprises a spring clip that is configured to clip to the cord.

21. An adjustable earphone, comprising:

an ear canal portion. the ear canal portion having a shape. wherein the

ear canal portion is operable for placement in a user's ear canal; and

means for adjusting the shape of the ear canal portion by a user when

the ear canal portion is positioned in the user‘s ear.

22. An adjustable ear insert. comprising:

an ear canal portion configured for insertion In a user’s ear canal. the ear

canal portion having a first shape: and

an adjustment assembly at least partially located within the ear canal

portion. wherein the adiustment assembly is operable to cause the ear canal

portion to have at least a second shape.

23. The adjustable ear insert of claim 22, wherein the adjustment assembty

comprises a control member accessible to a user and an expansion assembly

operably coupled to the control member. wherein the control member is

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape when the expansion assembly is actuated.

24. The adjustable ear insert of claim 22. further comprising a first end and a

second end. wherein a transducer is located between the first end and the

second end.

25. The adjustable ear insert of claim 22. wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable ear insert is inserted in the user’s ear canal.

26. An adjustable ear insert, comprising:
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an inner end having an eartip, wherein the inner end is configured to be

placed within an ear canal of a user, and

an outer end having a control feature, wherein the outer end is

configured to remain outside the ear canal. wherein the control feature is

accessible by the user to expand or compact the eartip-

27. The adjustable ear insert of claim 26, further comprising a transducer

located between the inner end and the outer end.

28. The adjustable ear insert of claim 25. wherein the ear canal portion is

configured to resist audible sound from reaching an ear drum of the user when

the adjustable ear insert is inserted in the user's ear canal.

29‘ An adjustable eaphone. comprising:

an ear canal portion configured for insertion in a user’s ear canal. the ear

canal portion having a compact shape;

a rotatable dial accessible to and rotatable by a user when the ear canal

portion is inserted in the user’s ear canal; and

an expansion assembly operably coupled to the rotatable dial, wherein

the expansion assembly is at least partially located within the ear canal portion.

and wherein the expansion assembly is Operable to cause the ear canal portion

to expand into at least an expanded shape without external force being applied

to the ear canal portion:

wherein the rotatable dial is configured to actuate the expansion

assembly such that the ear canal portion has one of a continuum of shapes

between the compact shape and the expandd shape.

30. An adjuatable earphone, comprising:

an ear canal portion configured for inSertion in a user's ear canal, the ear

canal portion having an expanded shape;

a rotatable dial accessible to and rotatable by a user when the ear canal

portion is inserted in the user’s ear canal; and
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an expansion assembly operably coupled to the rotatable dial. wherein

the expansion assembly is at least partially located within the ear canal portion.

and wherein the excansion assembly is Operable to cause the ear canel portion

to retract into at least a compact shape without external force being applied to

the ear canal portion;

wherein the rotatable dial is configured to actuate the expansion

assembly such that the ear canal portion has one of a continuum of shapes

between the expanded shape and the compact shape.
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WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

inventors: Michael I. Pelland, Michael J. Koss, Michael Sagan,

Steven Reekamp, Greg I-Iollingstad, Jeff Bovee, and Morgan Lowery

PRIORITY CLAIM

The present application claims priority to United States provisional application serial

number 61/123,265, filed April 7, 2008, which is incorporated herein by reference.

BACKGROUND

Digital audio players, such as MP3 players and iPods, that store and play digital audio

files, are very popular. Such devices typically comprise a data storage unit for storing and playing

the digital audio, and a headphone set that connects to the data storage unit, usually with a 'A” or a

3.5 mm jack and associated cord. Often the headphones are in—ear type headphones. The cord,

however, between the headphones and the data storage unit can be cumbersome and annoying to

users, and the length of the cord limits the physical distance between the data storage unit and the

headphones. Accordingly, some cordless headphones have been proposed, such as the Monster

iFreePlay cordless headphones from Apple Inc., which include a docking port on one of the

earphones that can connect directly to an iPod Shuffle. Because they have the docking port,

however, the Monster iFreePlay cordless headphones from Apple are quite large and are not in-

ear type phones. Recently, cordless headphones that connect wirelessly via IEEE 802.1 1 to a

WLAN—ready laptop or personal computer (PC) have been proposed, but such headphones are

also quite large and not in—ear type phones.

SUMMARY

In one general aSpect, the present invention is directed to a wireless earphone that

comprises a transceiver circuit for receiving streaming audio from a data source, such as a digital

audio player or a computer, over an ad hoc wireless network. When the data source and the

earphone are out of range via the ad hoc wireless network, they may transition automatically to a

common infiastructure wireless network (e.g., a wireless LAN). If there is no common

infrastructure wireless network for both the data source and the earphone, the earphone may

connect via an available infrastructure wireless network to a host server- The host server may, for

example, broadcast streaming audio to the earphone andXor transmit to the earphone a network

address (e.g., an Internet Protocol ([P) address) for a network-connected content server that

I
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streams digital audio. The earphone may then connect to the content server using the IP address.

The content server may be an Internet radio server, including, for example, an Internet radio

server that broadcasts streaming audio from the data source or some other content.

These and other advantageous, unique aspects of the wireless earphone are described

below.

FIGURES

Various embodiments of the present invention are described herein by way ofexample in

conjunction with the following figures, wherein:

Figures 1A-1E are views of a wireless earphone according to various embodiments of the

present inventiori;

Figures 2A-2D illustrate various communication modes for a wireless earphone according

to various embodiments of the present invention;

Figure 3 is a block diagram of a wireless earphone according to various embodiments of

the present invention;

Figures 4A-4B show the wireless earphone connected to another device according to

various embodiments of the present invention;

Figure 5 is a diagram of a process implemented by a host server according to various

embodiments of the present invention;

Figure 6 is a diagram of a process implemented by the Wireless earphone to transition

automatically between wireless networks according to various embodiments of the present

invention;

Figures 7, 8 and 10 illustrate communication systems involving the wireless earphone

according to various embodiments of the present invention;

Figure 9 is a diagram of a headset including a wireless earphone and a microphone

according to various embodiments of the present invention; and

Figure 11 is a diagram of a pair of wireless earphones with a dongle according to various

embodiments of the present invention.

DESCRIPTION

In one general aSpect, the present invention is directed to a wireless earphone that receives

streaming audio data via ad hoc wireless networks and infrastructure wireless networks, and that

transitions seamlessly between wireless networks. The earphone may comprise one or more in-

ear, on-ear, or over-ear speaker elements. Two exemplary in-ear earphone shapes for the wireless

earphone 10 are shown in Figures 1A and 113, respectively, although in other embodiments the
2
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earphone may take different shapes and the exemplary shapes shown in Figures [A and 13 are

not intended to be limiting. In one embodiment, the earphone transitions automatically and

seamlessly, without user intervention, between communication modes. That is, the earphone may

transition automatically from an ad hoc wireless network to an infrastructure wireless network,

without user intervention. As used herein, an “ad hoc wireless network" is a network where two

(or more) wireless-capable devices, such as the earphone and a data source, communicate directly

and wirelessly, without using an access point. An “infrastructure wireless network,” on the other

hand, is a wireless network that uses one or more access points to allow a wireless-capable device,

such as the wireless earphone, to connect to a computer network, such as a LAN or WAN

(including the Internet).

Figures 1A and 1B show example configurations for a wireless earphone 10 according to

various embodiments of the present invention. The examples shown in Figures 1A and 13 are not

limiting and other configurations are within the scope of the present invention. As shown in

Figures 1A and 113, the earphone 10 may comprise a body 12. The body 12 may comprise an ear

canal portion 14 that is inserted in the ear canal of the user of the earphone 10. In various

embodiments, the body 12 also may comprise an exterior portion 15 that is not inserted into user's

ear canal. The exterior portion 15 may comprise a knob 16 or some other user control (such as a

dial, a pressure-activated switch, lever, etc.) for adjusting the shape of the ear canal portion 14.

That is, in various embodiments, activation (e.g. rotation) of the knob 16 may cause the ear canal

portion 14 to change shape so as to, for example, radially expand to fit snugly against all sides of

the user’s ear canal. Further details regarding such a shape-changing earbud earphone are

described in application PCTz’USOS!8865 6, filed 31 December 2008, entitled “Adjustable Shape

Earphone,” which is incorporated herein by reference in its entirety. The earphone 10 also may

comprise a transceiver circuit housed within the body 12. The transceiver circuit, deseribed

further below, may transmit and receive the wireless signals, including receive streaming audio

for playing by the earphone 10. The transceiver circuit may be housed in the exterior portion 15

of the earphone 10 and!or in the ear canal portion 14.

Although the example earphones 10 shown in Figures 1A and 113 include a knob 16 for

adjusting the shape of the ear canal portion 14, the present invention is not so limited, and in other

embodiments, difi‘erent means besides a knob 16 may be used to adjust the ear canal portion 14.

In addition, in other embodiments, the earphone 10 may not comprise a shape-changing ear canal

portion 14.

In various embodiments, the user may wear two discrete wireless earphones 10: one in

each car. In such embodiments, each earphone 10 may comprise a transceiver circuiL in such

3
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embodiments, the earphones 10 may be connected by a string or some other cord—type connector

to keep the earphones 10 from being separated.

In other embodiments, as showu in Figure 10, a headband 19 may connect the two (left

and right) earphones 10. The headband 19 may be an over-the-head band, as shown in the

example of Figure 1C, or the headband may be a behind-the-head band- In embodiments

comprising a headband 19, each earphone 10 may comprise a transceiver circuit; hence, each

earphone 10 may receive and transmit separately the wireless communication signals. In other

embodiments comprising a headband 19, only one earphone 10 may comprise the transceiver

circuit, and a wire may run along the headband 19 to the other earphone 10 to connect thereby the

transceiver circuit to the acoustic transducer in the earphone that does not comprise the

transceiver circuit. The embodiment shown in Figure 1C comprises on—ear earphones 10; in other

embodiments, in-ear or over-ear earphones may be used.

In other embodiments, the earphone 10 may comprise a hanger bar 17 that allows the

earphone 10 to clip to, or hang on, the user‘s car, as shown in the illustrated embodiment of

Figures lD-IE. Figure 1D is a perspective view ofthe earphone and Figure IE is a side view

according to one embodiment. As shown in the illustrated embodiment, the earphone 10 may

comprise dual speaker elements 106-A, 106-13. One of the speaker elements (the smaller one)

106-A is sized to fit into the cavurn concha of the listener’s ear and the other element (the larger

one) 106-3 is not. The listener may use the hanger bar to position the earphone on the listener’s _

ear. In that connection, the hanger bar may comprise a horizontal section that rests upon the

upper external curvature of the listener‘s ear behind the upper portion of the auricula (or pinna).

The earphone may comprise a knurled knob that allows the user to adjust finely the distance

between the horizontal section of the hanger bar and the speaker elements, thereby providing, in

such embodiments, another measure of adj ustability for the user. More details regarding such a

dual element, adjustable earphone may be found in United States provisional patent application

Serial No. 61f054,238, which is incorporated herein by reference in its entirety.

Figures ZA-ZD illustrate various communication modes for a wireless data communication

system involving the earphone l0 according to embodiments of the present invention. As shown

in Figure 2A, the system comprises a data source 20 in communication with the earphone 10 via

an ad hoc wireless network 24. The earphone 10, via its transceiver circuit (described in more

detail below), may communicate wirelessly with a data source 20, which may comprise a wireless

network adapter 22 for transmitting the digital audio wirelessly. For example, the data source 20

may be a digital audio player (DAP), such as an mp3 player or an iPod, or any other suitable

digital audio playing device, such as a laptop or personal computer, that stores andfor plays digital

4
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audio files. In other embodiments, the data source 20 may generate analog audio, and the wireless

network adapter 22 may encode the analog audio into digital format for transmission to the

earphone 10.

The wireless network adapter 22 may be an integral part of the data source 20, or it may be

a separate device that is connected to the data source 20 to provide wireless connectivity for the

data source 20. For example, the wireless network adapter 22 may comprise a wireless network

interface card (WNIC) or other suitable transceiver that plugs into a USB port or other port or jack

of the data source 20 (such as a TRS connector) to stream data, e.g., digital audio files, via a

wireless network (cg, the ad hoe wireless network 24 or an infrastructure wireless network). The

digital audio transmitted from the data source 20 to the earphone 10 via the wireless networks

may comprise compressed or uncompressed audio. Any suitable file format may be used for the

audio, including mp3, lossy or lossless WMA, Vorbis, Musepack, FLAC, WAV, AIFF, AU, or

any other suitable file format.

‘When in range, the data source 20 may commtmicate with the earphone 10 via the ad hoc

wireless network 24 using any suitable wireless communication protocol, including Wi-Fi (e.g.,

IEEE 802.11afb/gt'n), WiMAX (IEEE 802.16), Bluetooth, Zigbee, UWB, or any other suitable

wireless communication protocol- For purposes of the description to follow, it is assumed that the

data source 20 and the earphone 10 communicate using a Wi-Fi protocol, although the invention

is not so limited and other wireless communication protocols may be used in other embodiments

of the invention. The data source 20 and the earphone 10 are considered in range for the ad hoc

wireless network 24 when the signal strengths (e.g., the R381) of the signals received by the two

devices are above a threshold minimum signal strength level. For example, the data source 20

and the earphone 10 are likely to be in range for an ad hoc wireless network when then are in

close proximity, such as when the wearer of the earphone 10 has the data source 20 on hisfher

person, such as in a pocket, strapped to their waist or arm, or holding the data source in their hand.

When the earphone 10 and the data source '20 are out of range for the ad hoc wireless

network 24, that is, when the received signals degrade below the threshold minimum signal

strength level, both the earphone 10 and the data source 20 may transition automatically to

communicate over an infrastructure wireless network (such as a wireless LAN (WLAN)) 30 that

is in the range of both the earphone 10 and the data source 20, as shown in Figure 23. The

earphone 10 and the data source 20 (e.g., the wireless network adapter 22) may include firmware,

as described further below, that cause the components to make the transition to a common

infrastructure wireless network 30 automatically and seamlessly, e.g., without user intervention.

The earphone 10 may cache the received audio in a buffer or memory for a time period before

5
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playing the audio. The cached audio may be played after the connection over the ad hoc wireless

network is lost to give the earphone 10 and the data source 20 time to connect via the

infrastructure wireiess network.

For example, as shown in Figure 2B, the infrasu'ucture network may comprise an access

point 32 that is in the range of both the data source 20 and the earphone 10. The access point 32

may be an electronic hardware device that acts as a wireless access point for, and that is

connected to, a wired andx‘or wireless data communication network 33, such as a LAN or WAN,

for example. The data source 20 and the earphone 10 may both communicate wirelessly with the

access point 32 using the appropriate network data protocol (a Wi-Fi protocol, for example). The

data source 20 and the earphone 10 may both transition automatically to an agreedatpon MAN

30 that is in the range of both devices when they cannot communicate satisfactorily via the ad hoc

wireless network 24. A procedure for specifying an agreedwupon infrastructure wireless network

30 is described further below. Alternatively, the infrastructure wireless network 30 may have

multiple access points 32a—b, as shown in Figure 2C. In such an embodiment, the data source 20

may communicate wirelessly with one access point 32b and the earphone 10 may communicate

wirelessly with another access point 32a of the same infrastructure wireless network 30. Again,

the data source 20 and the earphone 10 may transition to an agreed-upon WLAN-

If there is no suitable common infrastructure wireless network over which the earphone 10

and the data source 20 can communicate, as shown in Fig. 2D, the earphone 10 may transition to

communicate with an access point 32a for an available (first) wireless network (e.g., WLAN) 30s

that is in the range of the earphone 10. In this mode, the earphone 10 may connect via the

wireless network 30a to a network-enabled host server 40- The host server 40 may be connected

to the wireless network 30a via an electronic data communication network 42, such as the

Internet. In one mode, the host server 40 may transmit streaming digital audio via the networks

33 a, 42 to the earphone 10. In another mode, the host server 40 may transmit to the earphone 10 a

network address, such as an Internet Protocol GP) address, for a streaming digital audio content

server 70 on the network 42- Using the received [P address, the earphone 10 may connect to the

streaming digital audio content server 70 via the networks 30a, 42 to receive and process digital

audio from the streaming digital audio content server 70.

The digital audio content server 70 may be, for example, an Internet radio station server.

The digital audio content server 70 may stream digital audio over the network 42 (e.g., the

Internet), which the earphone 10 may receive and process. In one embodiment, the streaming

digital audio content server 70 may stream digital audio received by the streaming digital audio

content server 70 from the data source 20. For example, where the data source 20 is a wireless-

6
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capable device, such as a portable DAP, the data source 20 may connect to the sneaming digital

audio content server 70 via a wireless network 30b and the network 42. Alternatively, where for

example the data source 20 is non-wireless-capable device, such as a PC, the data source 20 may

have a direct wired connection to the network 42. After being authenticated by the streaming

digital audio content server 70, the data source 20 may stream digital audio to the streaming

digital audio content server 70, which may broadcast the received digital audio over the network

42 (e.g., the Internet). In such a manner, the user of the earphone 10 may listen to audio from the

data source 20 even when (i) the earphone 10 and the data source 20 are not in communication via

an ad hoc wireless network 24 and (ii) the earphone 10 and the data source 20 are not in

communication via a common local infrastructure wireless network 30.

Figure 3 is a block diagram of the earphone 10 according to various embodiments of the

present invention. In the illustrated embodiment, the earphone 10 comprises a transceiver circuit

100 and related peripheral components. As shown in Figure 3, the peripheral components of the

earphone 10 may comprise a power source 102, a microphone 104, one or more acoustic

transducers 106 (e. g., speakers), and an antenna 108. The transceiver circuit 100 and some of the

peripheral components (such as the power source 102 and the acoustic transducers 106) may be

housed within the body 12 of the earphone 10 (see Figure 1). Other peripheral components, such

as the microphone 104 and the antenna 108 may be external to the body 12 of the earphone 10; In

addition, some of the peripheral components, such as the microphone 104, are optional in various

embodiments.

In various embodiments, the transceiver circuit 100 may be implemented as a single

integrated circuit (IC), such as a system—on-chip (SOC), which is conducive to miniaturizing the

components of the earphone 10, which is advantageous if the earphone 10 is to be relatively small

in size, such as an innear earphone (see Figures lA-lB for example). In alternative embodiments,

however, the components of the transceiver circuit 100 could be realized with two or more

discrete ICs or other components, such as separate IQ; for the processors, memory, and RF (e.g.,

Wi-Fi) module, for example.

The power source 102 may comprise, for example, a rechargeable or non-rechargeable

battery (or batteries). In other embodiments, the power source 102 may comprise one or more

ultracapacitors (sometimes referred to as supercapacitors) that are charged by a primary power

source. In embodiments where the power source 102 comprises a rechargeable battery cell or an

ultracapacitor, the battery cell or ultracapacitor, as the case may be, may be charged for use, for

example, when the earphone 10 is connected to a docking station or computer. The docking

station may be connected to or part of a computer device, such as a laptop computer or PC. In

7
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addition to charging the rechargeable power source 102, the docking station andlor computer may

facilitate downloading of data to andKor from the earphone 10. In other embodiments, the power

source 102 may comprise capacitors passively charged with RF radiation, such as described in

1.1.5. Patent No. 7,027,311. The power source 102 may be coupled to a power source control

module 103 of transceiver circuit 100 that controls and monitors the power source 102.

The acoustic transducer(s) 106 may be the speaker e1ement(s) for conveying the sound to

the user of the earphone 10. According to various embodiments, the earphone 10 may comprise

one or more acoustic transducers 106. For embodiments having more than one transducer, one

transducer may be larger than the other transducer, and a crossover circuit (not shown) may

transmit the higher frequencies to the smaller transducer and may transmit the lower frequencies

to the larger transducer. More details regarding dual element earphones are provided in U.S.

Patent 5,333,206, assigned to Koss Corporation, which is incorporated herein by reference in its

entirety.

The antenna 108 may receive and transmit the wireless signals from and to the wireless

networks 24, 30. A RF (e.g., Wi—Fi) module 110 of the transceiver circuit 100 in communication

with the antenna 108 may, among other things, modulate and demodulate the signals transmitted

from and received by the antenna 108. The RF module 110 communicates with a baseband

processor 112, which performs other functions necessary for the earphone 10 to communicate

using the Wi-Fi (or other communication) protocol.

The baseband processor 112 may be in communication with a processor unit 114, which

may comprise a microprocessor 1 16 and a digital signal processor (DSP) l 13. The

microprocessor 116 may control the various components of the transceiver circuit 100. The 1381'

1 14 may, for example, perform various sound quality enhancements to the digital audio received

by the baseband processor 112, including noise cancellation and sound equalization. The

processor unit 114 may be in communication with a volatile memory unit 120 and a non—volatile

memory unit 122. A memory management unit 124 may control the processor unit’s access to the

memory units 120, 122. The volatile memory 122 may comprise, for example, a random access

memory (RAM) circuit. The non-volatile memory unit 122 may comprise a read only memory

(ROM) andr’or flash memory circuits. The memory units 120, 122 may store firmware that is

executed by the processor unit 1 14. Execution of the firmware by the processor unit 1 14 may

provide various fimctionality for the earphone 10, such as the automatic transition between

wireless networks as described herein. The memory units 120, 122 may also cache received

digital audio.
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A digital-to-analog converter (DAC) 125 may convert the digital audio from the processor

unit I 14 to analog form for coupling to the acoustic transducer(s) 106. An 12 S interface 126 or

other suitable serial or parallel bus interface may provide the interface between the processor unit

114 and the DAC 125. An analog-to-digital converter (ADC) 128, which also communicates with

the IRS interface 126, may convert analog audio signals picked up by the microphone 104 for

processing by the processor unit 1 14.

The transceiver circuit 100 also may comprise a USB or other suitable interface 130 that

allows the earphone 10 to be connected to an external device via a USB cable or other suitable

link. As shown in Figure 4A, the external device may be a docking station 200 connected to a

computer device 202. Also, in various embodiments, the earphone 10 could be connected directly

to the computer 202 without the docking station 200. In addition, the external device may be a

DA? 210, as shown in Figure 4B. In that way, the earphone 10 could connect directly to a data

source 20, such as the DAP 210 or the computer 202, through the USB port 130. In addition,

through the USB port 130, the earphone 10 may connect to a PC 202 or docking station 202 to

charge up the power source 102 andfor to get downloads (e.g., data or firmware).

According to various embodiments, the earphone 10 may have an associated web page

that a user may access through the host server 40 (see Figure 2D) or some other server. An

authenticated user could log onto the website from a client computing device 50 (e.g., laptop, PC,

handheld computer device, etc., including the data source 20) (see Figure 2D) to access the web

page for the earphone 10 to set various profile values for the earphone 10. For example, at the

web site, the user could set various content features and filters, as well as adjust various sound

control features, such as treble, bass, frequency settings, noise cancellation settings, etc. in

addition, the user could set preferred streaming audio stations, such as preferred Internet radio

stations or other streaming audio broadcasts. That way, instead of listening to streaming audio

from the data source 20, the user could listen to Internet radio stations or other streaming audio

broadcasts received by the earphone 10. In such an operating mode, the earphone user, via the

web site, may prioritize a number of Internet radio stations or other broadcast sources (hosted by

streaming digital audio content servers 70). With reference to Figure 7, the host server 40 may

send the [P address for the earphone user’s desired (e.g., highest priority) [ntemet radio station to

the earphone 10. A button 1 1 on the earphone 10, such as on the rotating dial 16 as shown in the

examples of Figures 1A and 113, may allow the user to cycle through the preset preferred Internet

radio stations. That is, for example, when the user presses the button 1 1, an electronic

commtmication may be transmitted to the host server 40 via the wireless network 30, and in

response to receiving the communication, the host server 40 may send the IP address for the

9
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user’s next highest rated Internet radio station via the network 42 to the earphone 10. The

earphone 10 may then connect to the streaming digital audio content server 70 for that Internet

radio station using the IP address provided by the host server 40. This process may be repeated,

e.g, cycled through, for each preset Internet radio station configured by the user of the earphone

10.

At the web site for the earphone 10 hosted on the host server 40, in addition to establishing

the identification ofdigital audio sources (e.g., IDs for the user’s DAP or PC) and earphones, the

user could set parental or other user controls. For example, the user could restrict certain Internet

radio broadcasts based on content or parental ratings, etc. That is, for example, the user could

configure a setting through the web site that prevents the host server 40 from sending an LP

address for a streaming digital audio content server 70 that broadcasts explicit content based on a

rating for the content. In addition, if a number ofdifierent earphones 10 are registered to the

same user, the user could define separate controls for the different earphones 10 (as well as

customize any other preferences or settings particular to the earphones 10, including internet radio

stations, sound quality settings, etc. that would later be downloaded to the earphones 10). In

addition, in modes where the host server 40 streams audio to the earphone 10, the host server 40

may log the files or content streamed to the various earphones 10, and the user could view at the

web site the files or content that were played by the earphones 10. In that way, the user could

monitor the files played by the earphones 10.

In addition, the host server 40 may provide a so—eal led eavesdropping function according

to various embodiments. The eavesdropping service could be activated via the web site. When

the service is activated, the host server 40 may transmit the content that it is delivering to a first

earphone 10a to another, second earphone 10b, as shown in Figure 8. Alternatively, the host

server 40 may transmit to the second earphone 10b the most recent 1'? address for a streaming

digital audio content server 70 that was sent to the first earphone 10a. The second earphone 101)

may then connect to the streaming digital audio content server 70 that the first earphone 10a is

currently connected. That way, the user of the second earphone 10b, which may be a parent, for

example, may directly monitor the content being received by the first earphone 103, which may

belong to a child of the parent.

This function also could be present in the earphones 10 themselves, allowing a parent (or

other user) to join an ad-hoe wireless network and listen to what their child (or other listener) is

hearing. For example, with reference to Figure 10, a first earphone 103 may receive wireless

audio, such as from the data source 20 or some other source, such as the host server 40. The first

earphone 10a may be programmed with firmware to broadcast the received audio to a second

10
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earphone 10b via an ad hoc wireless network 24. That way, the wearer of the second earphone

1013 can monitor in real-time the content being played by the first earphone 10a.

At the web site, the user may also specify the identification number (“ID") of their

earphone{s) 10, and the host server 40 may translate the ID to the current internet protocol (IP)

addresses for the earphone 10 and for the data. source 20. This allows the user to find his or her

data source 20 even when it is behind a firewall or on a changing 1'? address. That way, the host

server 40 can match the audio from the data source 20 to the appropriate earphone 10 based on the

specified device ID. The user also could specify a number of different data sources 20. For

example, the user’s DAP may have one specified IP address and the user‘s home (or work)

computer may have another specified 1'? address. Via the Web site hosted by the host server 40,

the user could specify or prioritize from which source (e.g., the user’s DAP or computer) the

earphone 10 is to receive content.

The host server 40 (or some other server) may also push firmware upgrades andfor data

updates to the earphone 10 using the IP addresses of the earphone 10 via the networks 30, 42. In

addition, a user could download the firmware upgrades andfor data updates from the host server

40 to the client computing device 202 (see Figure 4A) via the Internet, and then download the

firmware upgrades andfor data updates to the earphone 10 when the earphone 10 is connected to

the client computer device 202 (such as through a USB port andfor the docking station 200).

\Nhether the downloads are transmitted wirelessly to the earphone 10 or via the client

computing device 202 may depend on the current data rate of the earphone 10 and the quantity of

data to be transmitted to the earphone 10. For example, according to various embodiments, as

shown in the process flow ofFigure 5, the host server 40 may be programmed, at step 50, to make

a determination, based on the current data rate for the earphone 10 and the size of the update,

whether the update should he pushed to the earphone 10 wirelessly (e.g., via the WLAN 30a in

Figure 2D). If the update is too large and/or the current data rate is too low that the performance

of the earphone 10 will be adversely affected, the host server 40 may refrain from pushing the

update to the earphone 10 wirelessly and wait instead to download the update to the client

computing device 202 at step 51. Conversely, if the host server 40 determines that, given the size

of the update and the current data rate for the earphone 10 that the performance of the earphone

10 will not be adversely affected, the host server 40 may transmit the update wirelessly to the

earphone 10 at step 52.

As mentioned above, the processor unit 1 14 of the speakerphones 14 may be programmed,

via firmware stored in the memory 120, 122, to have the ability to transition automatically From

the ad hoc wireless network 24 to an infrastructure wireless network 30 (such as a WLAN) when

11
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the quality of the signal on the ad hoc wireless network 24 degrades below a suitable threshold

(such as when the data source 20 is out of range for an ad hoc wireless network). In that case, the

earphone 10 and the data source 20 may connect to a common infrastrucmre wireless network

(e.g., WLAN) (see, for example, Figures 2B—2C). Through the web site for the earphone 10,

described above, the user could specify a priority of infrastructure wireless networks 30 for the

data source 20 and the earphone 10 to connect to when the ad hoc wireless network 24 is not

available. For example, the user could specify a WLAN servicing hisfher residence first, a

WLAN servicing hisfher place of employment second, etc. During the time that the earphone 10

and the data source 20 are connected via the ad hoc wireless network 24, the earphone 10 and the

data source 20 may exchange data regarding which infrastructure networks are in range. When

the earphone 10 and the data source 20 are no longer in range for the ad hoc wireless network 24

(that is, for example, the signals between the device degrade below an acceptable level), they may

both transition automatically to the highest prioritized infrastructure wireless network whose

signal strength is above a certain threshold level. That way, even though the earphone 10 and the

data source 20 are out of range for the ad hoc wireless network 24, the earphone 10 may still

receive the streaming audio from the data source 20 via the infrastructure wireless network 30

(see Figs. 213-2C).

When none of the preferred infrastructure networks is in range, the earphone 10 may

connect automatically to the host server 40 via an available infrastructure wireless network 30

(see Fig. 2D), e.g., the infrastructure wireless network 30 having the highest R881 and to which

the earphone 10 is authenticated to use. The host server 40, as mentioned above, may transmit IP

addresses to the earphone 10 for streaming digital audio content servers 70 or the host sever 40

may stream digital audio to the earphone 10 itself when in this communication mode.

Figure 6 is a diagram of the process flow, according to one embodiment, implemented by

the transceiver circuit 100 of the earphone 10. The process showu in Figure 6 may be

implemented in part by the processor unit 114 executing firmware stored in a memory unit 120,

122 of the transceiver circuit 100. At step 61, the earphone 10 may determine if it can

communicate with the data source 20 via an ad hoc wireless network 24. That is, the earphone 10

may determine if the strength of the wireless signals from the data source 20 exceed some

minimum threshold. If so, the data source 20 and the earphone 10 may communicate wirelessly

via the ad hoc wireless network 24 (see Figure 2A). While in this communicatiou mode, at step

62, the data source 20 and the earphone 10 also may exchange data regarding the local

infrastructure wireless networks, if any, in the range of the data source 20 and the earphone 10,

respectively. For example, the earphone 10 may transmit the ID of local infrastructure wireless

12
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networks 30 that the earphone 10 can detect whose signal strength (e.g., RSSI) exceeds some

minimum threshold level. Similarly, the data source 20 may transmit the ID the local

infrastructure wireless networks 30 that the data source 20 can detect whose signal strength (c.g.,

RSSI) exceeds some minimum threshold level. The earphone 10 may save this data in a memory

unit 120, 122. Similarly, the data source 20 may store in memory the wireless networks that the

earphone 10 is detected.

The data source 20 and the earphone 10 may continue to communicate via the ad hoc

wireless network mode 24 until they are out of range (e.g, the signal strengths degrade below a

minimum threshold level). If an ad hoc wireless network 24 is not available at block 61, the

transceiver circuit 100 and the data source 20 may execute a process, shown at block 63, to

connect to the user‘s highest prioritized infi-astructure wireless network 30. For example, of the

infrastructure wireless networks whose signal strength exceeded the minimum threshold for both

the earphone 10 and the data source 20 detennined at step 62, the earphone 10 and the data source

20 may both transition to the infrastructure wireless network 30 having the highest priority, as

previously set by the user (seen Figures 2B-2C, for example). For example, if the user’s highest

prioritized infrastructure wireless network 30 is not available, but the user’s second highest

prioritized infrastructure wireless network 30 is, the earphone 10 and the data source 20 may both

transition automatically to the user’s second highest prioritized infrastructure wireless network 30

at block 64. As shown by the loop with block 65, the earphone 10 and the data source 20 may

continue to communicate via one of the user’s prioritized infrastructure wireless networks 30 as

long as the infrastructure wireless network 30 is available. If the infrastructure wireless network

becomes unavailable, the process may return to block 61.

If, however, no ad hoc wireless network and none of the user’s prioritized infrastructure

wireless networks are available, the earphone 10 may transition automatically to connect to the

host server 40 at block 66 (see Figure 2D) using an available infrastnicture wireless network 30.

At block 67, the host server 40 may transmit an IP address to the earphone 10 for one of the

streaming digital audio content servers 70, and at block 68 the earphone 10 may connect to the

streaming digital audio content server 70 using the received IP address. At step 69, as long as the

earphone 10 is connected to the streaming digital audio content server 70, the earphone 10 may

continue to communicate in this mode. However, if the earphone 10 10ses its connection to the

digital audio content server 70, the process may return to block 61 in one embodiment. As

mentioned above, at block 67, instead of sending an IP address for a streaming digital audio

content server 70, the host server 40 may stream digital audio to the earphone 10. The user, when

configuring their earphone 10 preferences via the web site, may specify andfor prioritize whether
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the host server 40 is to send [P addresses for the streaming digital audio content servers 70 andfor

whether the host server 40 is to stream audio to the earphone 10 itself.

In another embodiment, the earphone 10 may be programmed to transition automatically

to the host server 40 when the earphone 10 and the data source 20 are not in communication via

the ad hoc wireless network 24. That iS, in such an embodiment, the earphone 10 may not try to

connect via a local infrastructure wireless network 30 with the data source 20, but instead

transition automatically to connect to the host server 40 (see Figure 2D).

In various embodiments, as shown in Figure 1B, the button II or other user selection

device that allows the wearer of the earphone 10 to indicate approval andfor disapproval of songs

or other audio files listened to by the wearer over an Internet radio station. The

approvalr‘disapproval rating, along with metadata for the song received by the earphone 10 with

the streaming audio, may be transmitted from the transceiver circuit 100 of the earphone 10 back

to the host server 40, which may log the songs played as well as the ratings for the various

songsfaudio files. In addition to being able to view the logs at the website, the host server 40 (or

some other server) may send an email or other electronic communication to the earphone user, at

a user specified email address or other address, which the user might access from their client

communication device 50 (see Figure 2D). The email or other electronic communication may

contain a listing of the songz’audio files for which the user gave approval ratings using the button

11 or other user selection device. Further, the email or other electronic communication may

provide a URL link for a URL at which the user could download song/audio files that the user

rated (presumably songa’audio files for which the user gave an approval rating). In some

instances, the user may be required to pay a fee to download the songfaudio file.

The user song ratings also may be used by the host server 40 to determine the user’s

musical preferences and offer new music that the user might enjoy. More details about generating

user play lists based on song ratings may be found in published US. patent applications Pub. No.

2006(0212444, Pub. No. 20090206487, and Pub- No. 200602132442, and US. Patent 7,003,515,

which are incorporated herein by reference in their entirety.

In addition or alternatively, the user could log onto a web site hosted by the host server 40

(or some other server) to view the approvalfdisapproval ratings that the user made via the button

11 on the earphone 10. The web site may provide the user with the option of downloading the

rated songsfaudio files (for the host server 40 or some other server system) to their client

computer device 50. The user could then have their earphone to connect to their client computer

device 50 as a data source 20 via an ad hoc wireless network 24 (see Figure 2A) or via an

infrastructure wireless network (see Figures 2B-2D) to listen to the downloaded songs. In
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addition, the user could download the song files from their client computer device 50 to their BAP

and listen to the downloaded song files from their DAP by using their DAP as the data source 20

in a similar manner.

Another application ofthe headsets may he in vehicles equipped with Wi—Fi or other

wireless network connectivity. Published PCT application W0 2007! 136620, which is

incorporated herein by reference, discloses a wireless router for providing a Wi-Fi or other local

wireless network for a vehicle, such as a car, truck, boat, bus, etc. in a vehicle having a Wi-Fi or

other local wireless network, the audio for other media systems in the vehicle could be broadcast

over the vehicle‘s wireless network. For example, if the vehicle comprises a DVD player, the

audio from the DVD system could be transmitted to the router and broadcast over the vehicle’s

network. Similarly, the audio from terrestrial radio stations, a CD player, or an audio cassette

player could be broadcast over the vehicle’s local Wireless network. The vehicle’s passengers,

equipped with the earphones 10, could cycle through the various audio broadcasts (including the

broadcasts from the vehicle’s media system as well as broadcasts from the host server 40, for

example) using a selection button 11 on the earphone 10. The vehicle may also be equipped with

a console or terminal, etc., through which a passenger could mute all of the broadcasts for direct

voice communications, for example-

As described above, the earphones 10 may also include a microphone 104, as shown in the

example of Figure 9. The headset 90 shown in Figure 9 includes two earphones 10, both of which

may include a transceiver circuit 100 or only one ofwhich may include the transceiver circuit, as

discussed above. The microphone 104 could be used to broadcast communications fiom one

earphone wearer to another earphone wearer. For example, one wearer could activate the

microphone by pressing a button 92 on the headset 90. The headset 90 may then transmit a

communication via an ad hoc wireless network 24 or other wireless network to a nearby recipient

(or recipients) equipped with a headset 90 with a transceiver circuit 100 in one or both of the

earphones 10. When such communication is detected by the recipient’s headset 90, the streaming

audio received over the wireless network by the recipient’s headset 90 may be muted, and the

intercom channel may be routed to the transducer(s) of the recipient’s headset 90 for playing for

the recipient. This functionality may be valuable and usefiul where multiple wearers of the

headsets 90 are in close proximity, such as on motorcycles, for example.

Another exemplary use of the earphones 10 is in a factory, warehouse, construction site, or

other environment that might be noisy. Persons (e.g., workers) in the environment could use the

earphones 10 for protection from the surrounding noise of the environment. From a console or

terminal, a person (e.g., a supervisor) could select a particular recipient for a communication over
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the Wi-Fi network (or other local wireless network). The console or terminal may have buttons,

dials, or switches, etc., for each usen’recipient, or it could have one button or dial through which

the sender could cycle through the possible recipients. In addition, the console or tenninal could

have a graphical user interface, through which the sender may select the desired recipient(s)_

As mentioned above, the earphones 10 may comprise a USB port. In one embodiment, as

shown in Figure 11, the user may use an adapter 150 that connects to the USB port of each

earphone 10. The adapter 150 may also have a plug connector 152, such as a 3.5 mm jack, which

allows the user to connect the adapter 150 to devices having a corresponding port for the

connector 152. When the earphones 10 detect a connection via their USB interfaces in such a

manner, the Wi-Fi (or other wireless protocol) components may shut down or go into sleep mode,

and the earphones 10 will route standard headphone level analog signals to the transducer(s) 106.

This may be convenient in environments where wireless communications are not permitted, such

as airplanes, but where there is a convenient source of audio contact. For example, the adapter

150 could plug into a person’s DAP. The DSP 118 of the earphone 10 may still be operational in

such a non—wireless mode to provide noise cancellation and any applicable equalization-

The examples presented herein are intended to illustrate potential and specific

implementations of the embodiments. It can be appreciated that the examples are intended

primarily for purposes of illustration for those skilled in the art. No particular aspect of the

examples isr‘are intended to limit the scope of the described embodiments.

According to various embodiments, therefore, the present invention is directed to an

earphone 10 that comprises a body 12, where the body 12 comprises: (i) at least one acoustic

transducer 106 for converting an electrical signal to sound; (ii) an antenna 108; and (iii) a

transceiver circuit 100 in communication with the at least one acoustic transducer 106 and the

antenna 108. The transceiver circuit 100 is for receiving and transmitting wireless signals via the

antenna 108, and the transceiver circuit 100 is for outputting the electrical signal to the at least

One acoustic transducer 106. The wireless transceiver circuit also comprises finnware, which

when executed by the transceiver circuit, causes the transceiver circuit to: (i) receive digital audio

wirelessly from a data source 20 via an ad hoc wireless network 24 when the data source 20 is in

wireless communication range with the earphone 10 via the ad hoc wireless network 24; and (ii)

when the data source 20 is not in wireless conununication range with the earphone 10 via the ad

hoc wireless network 24, transition automatically to receive digital audio via an infrastructure

wireless network 30.

According to various implementations, the data source may comprise a portable digital

audio player, such as an MP3 player, iPod, or laptop computer, or a nonportable digital audio
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player, such as a personal computer. In addition, the transceiver circuit 100 may comprise: (i) a

wireless communication module 1 10 (such as a Wi—F i or other wireless communication protocol

module); (ii) a processor unit 114 in communication with the wireless communication module

1 10; (iii) a non-volatile memory unit 122 in communication with the processor unit 1 I4; and (iv)

a volatile memory 120 unit in communication with the processor unit 1 14. The infrastructure

wireless network may comprise a WLAN. The transceiver circuit 100 may receive digital audio

from the data source 20 via the infrastructure wireless network 30 when the data source 20 is not

in wireless communication range with the earphone 10 via the ad hoc wireless network 24. The

transceiver circuit firmware, when executed by the transceiver circuit 100, may cause the

transceiver circuit 100 of the earphone 10 to transition automatically to a pre-set infrastructure

wireless network 30 that the data source 20 transitions to when the data source 20 is not in

wireless communication range with the earphone 10 via the ad hoc wireless network 24 and when

the preset infrastructure wireless network 30 is in range ofboth the earphone 10 and the data

source 20- In addition, the transceiver circuit firmware, when executed by the transceiver circuit

100, may cause the transceiver circuit 100 of the earphone 10 to transmit data via the ad hoc

wireless network 24 to the data source 20 regarding one or more infrastructure wireless networks

30 detected by the transceiver circuit 100 when the earphone 10 and the data source 20 are

communicating via the ad hoc wireless network 24.

In addition, the transceiver circuit firmware, when executed by the transceiver circuit 100,

may cause the transceiver circuit 100 of the earphone 10 to connect to a host server 40 via an

available infrastructure wireless network 30 when the data source 20 is not in wireless

communication range with the earphone 10 via the ad hoc wireless network 24. The earphone 10

may receive streaming digital audio from the host server 40 via the infrastructure wireless

network 30. In addition, the earphone 10 may receive a first network address for a first streaming

digital audio content server 70 fiom the host server 40 via the infrastructure wireless network 30.

In addition, the earphone 10 may comprise a user control, such as button 11, dial, pressure switch,

or other type of user control, that, when activated, causes the earphone 10 to transmit an electronic

request via the infrastructure wireless network 30 to the host server 40 for a second network

address for a second streaming digital audio content server 70.

In other embodiments, the present invention is directed to a system that comprises: (i) a

data source 20 for wirelessly transmitting streaming digital audio; and (ii) a wireless earphone 10

that is in wireless communication with the data source 20. In yet other embodiments, the present

invention is directed to a communication system that comprises: (i) a host server 40; (ii) a first

streaming digital audio content server 70 that is connected to the host server 40 via a data network

1'?
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42; and (iii) a wireless earphone 10 that is in communication with the host server 40 via a wireless

network 30. The host server 40 is programmed to transmit to the earphone 10 a first network

address for the first streaming digital audio content server 70 on the data network 42. The host

server 40 and the streaming digital audio content server(s) 70 each may comprise one or more

processor circuits and one or more memory circuits (cg, ROM circuits andfor RAM circuits).

In yet another embodiment, the present invention is directed to a headset that comprises:

(i) a first earphone 10a that comprises one or more acoustic transducers 10b for converting a first

electrical signal to sound; and (ii) a second earphone 10b, connected to the first earphone 103,

wherein the second earphone 10b comprises one or more acoustic transducers 1 Oh for converting a

second electrical signal to sound. In one embodiment, the first earphone 10a comprises: (i) a first

antenna 108; and (ii) a first transceiver circuit 100 in communication with the one or more

acoustic transducers 106 of the first earphone 10a and in communication with the first antenna

108. The first transceiver circuit 100 is for receiving and transmitting wireless signals via the first

antenna 108, and for outputting the first electrical signal to the one or more acoustic transducers

10b of the first earphone 10a. The first transceiver circuit 100 also may comprise firmware,

which when executed by the first transceiver circuit 100, causes the first transceiver circuit 100 to:

(i) receive digital audio wirelessly from a data source 20 via an ad hoc wireless netwurk 24 when

the data source 20 is in wireless communication range with the first earphone 10a via the ad hoc

wireless network 24; and (ii) when the data source 20 is not in wireless communication range with

the first earphone 10a via the ad hoc wireless network 24, transition automatically to receive

digital audio via an infrastructure wireless netWork 30.

In various implementations, the headset further may comprise a head band 19 that is

connected to the first and second earphones 10. In addition, the headset 19 further may comprise

a microphone 104 having an output connected to the first transceiver circuit 100. In one

embodiment, the first transceiver circuit 100 is for outputting the second electrical signal to the

one or more acoustic transducers 106 of the second earphone 10b. In another embodiment, the

second ear-phone 10b comprises: (i) a second antenna 108; and (ii) a second transceiver circuit 100

in communication with the one or more acoustic transducers 106 of the second earphone 10b and

in communication with the second antenna 108. The second transceiver circuit 100 is for

receiving and transmitting wireless signals via the second antenna 103, and for outputting the

second electrical signal to the one or more acoustic transducers 106 of the second earphone 10b.

The second transceiver circuit 100 may comprise firmware, which when executed by the second

transceiver circuit 100, causes the second transceiver circuit 100 to: (i) receive digital audio

wirelessly from the data source 20 via the ad hoc wireless network 24 when the data source 20 is
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in wireless communication range with the second earphone] 0b via the ad hoc wireless network

24; and (ii) when the data source 20 is not in wireless communication range with the second

earphone 10b via the ad hoc wireless network 24, transition automatically to receive digital audio

via the infrastructure wireless network 30.

In addition, according to various embodiments, the first earphone 10a may comprise a first

data port and the second earphone 1013 may comprise a second data port. In addition, the headset

may further comprise an adapter or dongle 150 connected to the first data port of the first

earphone 10a and to the second data port of the second earphone 1013, wherein the adapter 150

comprises an output ping connector 152 for connecting to a remote device.

In addition, according to other embodiments, the present invention is directed to a method

that comprises the steps of: (i) receiving, by a wireless earphone, via an ad hoc wireless network,

digital audio fiom a data source when the data source is in wireless communication with the

earphone via the ad hoc wireless network; (ii) converting, by the wireless earphone, the digital

audio to sound; and (iii) when the data source is not in wireless communication with the earphone,

transitioning automatically, by the earphone, to receive digital audio via an infrastructure wireless

network.

In various implementations, the step of transitioning automatically by the earphone to

receive digital audio via an infrastructure wireless network may comprises transitioning

automatically to receive digital audio from the data source via an infi'astructure wireless network

when the data source is not in wireless communication range with the earphone via the ad hoc

wireless network. In addition, the method may further comprise the step of receiving by the

wireless earphone from the data source via the ad hoc wireless network data regarding one or

more infrastrucmre wireless networks detected by data source when the earphone and the data

source are communicating via the ad hoc wireless network.

In addition, the step of transitioning automatically by the earphone to receive digital audio

via an infrastructure wireless network comprises may transitioning automatically to receive digital

audio from a host sever via the infrastructure wireless network when the data source is not in

wireless communication range with the earphone via the ad hoc wireless network. Additionally,

the step of transitioning automatically by the earphone to receive digital audio via an

infiastructure wireless network may comprise: (i) receiving, by the wireless earphone via the

infrastructure wireless network, from a host server connected to the infrastructure wireless

network, a network address for a streaming digital audio content server; and (ii) connecting, by

the wireless earphone, to the streaming digital audio content server using the network address

received from the host server.

19

Exhibit 1014 - p. 184



Exhibit 1014 - p. 185

Us

10

15

20

25

30

Attorney Docket No. 080] BBI’C’I

W0 ZlIll‘JHZtioH PC‘TItlszuuwnswsi

It is to be understood that the figures and descriptions of the embodiments have been

Simplified to illustrate elements that are relevant for a clear understanding of the embodiments,

while eliminating, for purposes of clarity, other elements. For example, certain Operating system

details for the various computer-related devices and systems are not described herein. Those of

ordinary skill in the art will recognize, however, that these and other elements may be desirable in

a typical processor or computer system. Because such elements are well known in the art and

because they do not facilitate a better understanding of the embodiments, a discussion of such

elements is not provided herein.

In general, it will be apparent to one of ordinary skill in the art that at least some of the

embodiments described herein may be implemented in many different embodiments of soitware,

firmware andfor hardware. The software and firmware code may be executed by a processor or

any other similar computing device. The software code or specialized control hardware that may

be used to implement embodiments is not limiting. For example, embodiments described herein

may be implemented in computer software using any suitable computer software language type.

Such software may be stored on any type of suitable computer-readable medium or media, such

as, for example, a magnetic or optical storage medium. The Operation and behavior of the

embodiments may be described without specific reference to specific software code or specialized

hardware components. The absence of such specific references is feasible, because it is clearly

understood that artisans of ordinary skill would be able to design software and control hardware to

implement the embodiments based on the present description with no more than reasonable effort

and without undue experimentation.

Moreover, the processes associated with the present embodiments may be executed by

programmable equipment, such as computers or computer systems and/or processors. Software

that may cause programmable equipment to execute processes may be stored in any storage

device, such as, for example, a computer system (nonvolatile) memory, an optical disk, magnetic

tape, or magnetic disk. Furthermore, at least some of the processes may be programmed when the

computer system is manufactured or stored on various types of computer-readable media.
5, L6

A “computer, computer system,” “host,” “host server," “server," or “processor” may be,

for example and without limitation, a processor, microcomputer, minicomputer, server,

mainiirame, laptop, personal data assistant (FDA), wireless e—mail device, cellular phone, pager,

processor, fax machine, scanner, or any other programmable device configured to transmit andx'or

receive data over a network. Such components may comprise: one or more processor circuits; and

one more memory circuits, including ROM circuits and RAM circuits. Computer systems and

computer-based devices disclosed herein may include memory for storing certain software
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applications used in obtaining, processing, and communicating information. It can be appreciated

that such memory may be internal or external with respect to operation of the disclosed

embodiments. The memory may also include any means for storing software, including a hard

disk, an optical disk, floppy disk, ROM (read only memory), RAM (random access memory),

PROM (programmable ROM), EEPROM (electrically erasable PROM) andlor other computer-

readable media.

In various embodiments disclosed herein, a single component may be replaced by multiple

components and multiple components may be replaced by a single component to perform a given

function or functions. Except where such substitution would not be operative, such substitution is

within the intended scope of the embodiments. Any servers described herein, such as the host

server 40, for example, may be replaced by a “serverfarrn” or other grouping of networked

servers (such as server blades) that are located and configured for cooperative functions. It can be

appreciated that a server farm may serve to distribute workload betweenfamong individual

components of the farm and may expedite computing processes by harnessing the collective and

cooperative power of multiple servers. Such server farms may employ load-balancing software

that accomplishes tasks such as, for example, tracking demand for processing power from

difierent machines, prioritizing and scheduling tasks based on network demand andfor providing

backup contingency in the event of component failure or reduction in operability.

While various embodiments have been described herein, it should be apparent that various

modifications, alterations, and adaptations to those embodiments may occur to persons skilled in

the art with attainment of at least some of the advantages. The disclosed embodiments are

therefore intended to include all such modifications, alterations, and adaptations without departing

from the scope of the embodiments as set forth herein.
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CLAIMS

“(hat is claimed is:

1.. An earphone cOmprising:

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoc wireless network

when the data source is in wireless conununication range with the earphone via

the ad hoc wireless network; and

when the data source is not in wireless communication range with the earphone via

the ad hoc wireless network, transition automatically to receive digital audio

via an infrastructure wireless network.

2. The earphone of claim 1, wherein the data source comprises a digital audio player.

3. The earphone of claim 1, wherein the transceiver circuit comprises:

a wireless communication module;

a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

4. The earphone of claim 3, wherein the wireless communication module comprises a Wi~Fi

communication module.

5. The earphone of claim 1, wherein the infrastructure wireless network comprises a WLAN.

6. The earphone of claim 1, wherein the transceiver circuit is for receiving digital audio from

the data source via the infrastructure wireless network when the data source is not in wireless

communication range with the earphone via the ad hoc wireless network.

7. The earphone of claim 6, wherein the infrastructure wireless network is a pre-set

infrastructure wireless network that the data source transitions to when the data source is not in

wireless conununication range with the earphone via the ad hoc wireless network and when the

pre-set infrastructure wireless netWork is in range of both the earphone and the data source.
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8 The earphone of claim 7, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to transmit data via the ad hoc wireless network to

the data source regarding one or more infrastructure wireless networks detected by the transceiver

circuit when the earphone and the data source are communicating via the ad hoc wireless network.

9. The earphone ofclaim 8, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second

infiastructure wireless network when (1) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pre-set infrastructure wireless network.

10. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via the infrastructure

wireless network when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network.

11. The earphone of claim 10, wherein the earphone is for receiving streaming digital audio

from the host server via the infrastrucmre wireless network.

12. The earphone ofclaim 10, wherein the earphone is for receiving a first network address

for a first streaming digital audio content server from the host server via the infrastructure

wireless network.

13. The earphone ofclaim 12, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the infrastructure wireless

network to the host server for a second network address for a second streaming digital audio

content server.

14. The earphone of claim 13. wherein the user control comprises a button.

15. A system comprising:

a data source for wirelessly transmitting streaming digital audio; and

a wireless earphone that comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:
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receive the streaming digital audio wirelessly from the data source via an ad hoc

wireless network when the data source is in wireless communication range with

the earphone via the ad hoe wireless network; and

when the data source is not in wireless communication range with the earphone via

the ad hoe wireless network, transition automatically to receive streaming

digital audio via an infrastructure wireless network.

16. The system of claim 15, wherein the data source comprises a digital audio player.

17. The system of claim 15, further comprising a host server that is in communication with the

wireless earphone via the infrastructure wireless network.

18. The system ofclaim 17, wherein the firmware of the transceiver circuit of the wireless

earphone, when executed by the transceiver circuit, causes the transceiver circuit of the earphone

to connect to the host server via the infrastructure wireless network when the data source is not in

wireless communication range with the earphone via the ad hoe wireless network.

19. The system of claim 17, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.

20. The system ofclaim 17, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

network

21. The system of claim 20, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the infrastrucmre wireless

network to the host server for a second network address for a second streaming digital audio

content server.

22. The earphone of claim 2 I . wherein the user control comprises a button.

23. The system of claim 18, wherein the host server hosts a web page for the wireless

earphone through which a user is capable of configuring one or more settings for the wireless

earphone.

24. The system of claim 15, wherein the infrastmcture wireless network comprises a WLAN.

25. The system of claim 15, wherein the firmware, when executed by the infrastructure

wireless network is a pre-set infrastructure wireless network that the data source transitions to

when the data source is not in wireless communication range with the earphone via the ad hoc

wireless netWork and when the pre-set infrastructure wireless network is in range ofboth the

earphone and the data source.

26. The system of claim 25, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to transmit data via the ad hoc wireless network to

24

Exhibit 1014 - p. 189



Exhibit 1014 - p. 190

Attorney Docket No. 080'] BSPCT

W0 20091126614 PC‘TIllsztmwnswsi

the data source regarding one or more infrastructure wireless networks detected by the transceiver

circuit when the earphone and the data source are communicating via the ad hoc wireless network.

27. The system ofclaim 26, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second

infrastructure wireless network when (l) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pre—set infrastructure wireless network.

28. The system ofclaim 27, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless nehvork.

29. The system of claim 27, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

network

30. The system of claim 29, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the infrastructure wireless

network to the host server for a second network address for a second streaming digital audio

content server.

31. The earphone of claim 30, wherein the user control comprises a button.

32. A system comprising:

a host server;

a first streaming digital audio content server that is connected to the host server via a data

network; and

a wireless earphone that is in communication with the host server via a wireless network, wherein

the host server is programmed to transmit to the earphone a first network address for the first

streaming digital audio content server.

33. The system of claim 32, wherein the wireless earphone comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the antenna,

wherein the transceiver circuit is for receiving and transmitting wireless signals via the

antenna, and wherein the transceiver circuit is for outputting the analog electrical signal to the

at least one acoustic transducer, and wherein the wireless transceiver circuit comprises

firmware that is executed by the transceiver circuit.
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34. The system of claim 3 3, wherein the host server hosts a web page for the wireless

earphone through which a user is capable ofconfiguring one or more settings for the wireless

earphone.

35- The system of claim 34, wherein the one or more settings comprise the first streaming

digital audio content server and a second streaming digital audio content server.

36. The system ofclaim 35, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the wireless network to the host

server for a second network address for the second streaming digital audio content server.

37. A headset comprising:

a first earphone that comprises one or more acoustic transducers For converting a first analog

electrical signal to sound; and

a second earphone, connected to the first earphone, wherein the second earphone comprises one

or more acoustic transducers for converting a second analog electrical signal to sound, and

wherein the first earphone comprises:

a first antenna; and

a first transceiver circuit in communication with the one or more acoustic transducers of

the first earphone and in communication with the first antenna, wherein the first

transceiver circuit is for receiving and transmitting wireless signals via the first

antenna, and wherein the first transceiver circuit is for outputting the first analog

electrical signal to the one or more acoustic transducers of the first earphone, and

wherein the first transceiver circuit comprises firmware, which when executed by the

first transceiver circuit, causes the first transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoc wireless network

when the data source is in wireless communication range with the first

earphone via the ad hoc wireless network; and

when the data source is not in wireless communication range with the first

earphone via the ad hoc wireless network, transition automatically to receive

digital audio via an infrastructure wireless network.

33. The headset of claim 37, fiirther comprising a head band, wherein the first and second

earphones are connected to the headband.

39. The headset of claim 37, further comprising a microphone having an output connected to

the first transceiver circuit.

40. The headset ofclaim 37, wherein the first transceiver circuit is for outputting the second

analog electrical signal to the one or more acoustic transducers of the second earphone.
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41. The headset of claim 37, wherein the second earphone comprises:

a second antenna; and

a second transceiver circuit in communication with the one or more acoustic transducers of the

second earphone and in communication with the second antenna, wherein the second

transceiver circuit is for receiving and transmitting wireless signals via the second antenna,

and wherein the second transceiver circuit is for outputting the second analog electrical signal

to the One or more acoustic transducers of the second earphone, and wherein the second

transceiver circuit comprises firmware, which when executed by the second transceiver

circuit, causes the second transceiver circuit to:

receive digital audio wirelessly from the data source via the ad hoc wireless network when

the data source is in wireless communication range with the second earphone via the

ad hoc wireless network; and

when the data source is not in wireless conununication range with the second earphone via

the ad hoc wireless network, transition automatically to receive digital audio via the

infrastructure wireless network.

42. The headset of claim 37, wherein the first earphone comprises a first data port and the

second earphone comprises a second data port, and wherein the headset further comprises an

adapter connected to the first data port of the first earphone and to the second data port of the

second earphone, and wherein the adapter comprises an output plug connector for connecting to a

remote device.

43. A method comprising:

receiving, by a wireless earphone, via an ad hoc wireless network, digital audio from a data source

when the data source is in wireless communication with the earphone via the ad hoc wireless

network;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless communication with the earphone, transitioning

automatically, by the earphone, to receive digital audio via an infrastructure wireless network.

44. The method of claim 43, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from the data source via an infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless netWork.

45. The method of claim 43, further comprising, receiving by the wireless earphone from the

data source via the ad hoc wireless network data regarding one or more infrastructure wireless

2?
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networks detected by data scurce when the earphone and the data source are communicating via

the ad hoc wireless network.

46. The method of claim 43, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in wireless conununication range with the earphone via the ad hoc wireless network

47. The method of claim 43, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphone via the infrastrucmre wireless network, flour a host server

connected to the infrastructure wireless network a network address for a streaming digital

audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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PATENT

Docket No. 030183P

HEADPHONE WITH WIRELESS NETWORK TRANSCEIVER

Inventors: Steven Reckarnp, a resident of Sun Prairie, WI;

Michael Pelland, a resident of Princeton, WI;

Michael [(053, a resident ofMilwaukee, WI;

Greg I-Iollingstad, a resident of Stoughton, WI; and

Morgan Lowery, a resident ofLodi, \Vl

BACKGROUND

[0001] Digital audio players, such as MP3 players and iPods, that store and play digital audio

files, are very popular. Such devices typically comprise a data storage unit for storing and

playing the digital audio, and a headphone set that connects to the data storage unit, usually with

a 1/3" or a 3.5 mm jack and associated cord. Often the headphones are in-ear type headphones.

The cord, however, between the headphones and the data storage unit can be cumbersome and

annoying to users, and the length ofthe cord limits the physical distance between the data

storage unit and the headphones. Accordingly, some cordless headphones have been proposed,

such as the Monster iFreePlay cordless headphones from Apple Inc., which includes a docking

port that can connect directly to an iPod Shuffle. Because they have the docking port, however,

the Monster iFreePlay cordless headphones from Apple are quite large and are not in-ear type

phones. In addition, headphones that connect wirelessly via IEEE 302.1 1 to a WLAN-ready

laptop or personal computer (PC) have been proposed, but such headphone are also quite large

and not in-ear type phones.

P14946375 v2
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SUMMARY

(0002] In one general aspect, the present invention is directed to a speakerphone set where the

Speakerphones comprise a wireless network transceiver for receiving streaming audio from a

data source, such as digital audio player or a computer, over a local ad hoe wireless network.

When the data source and the speakerphone set are out of range, they may transition to an

infrastructure wireless network (e.g., wireless LAN). Ifthere is no common infrastructure

wireless network for both the data source and the speakerphone set, they may both connect via

the Internet to a host server, which may receive the data from the data source and transmit it to

the speakerphone set. These and other advantageous, unique aspects of the Speakerphones are

described below.

FIGURES

[0003] Various embodiments of the present invention are described herein by way ofexample

in conjunction with the following figures, wherein:

Figure 1 is diagram of a wireless network comprising a headset with Speakerphones

according to various embodiments of the present invention;

Figure 2A shows an in-ear speaker element of the headset of Figure 1 according to

various embodiments of the present invention:

Figure 2B shows a speakerphone set according to other embodiments of the present

invention;

Figure 3 is a diagram of a speakerphone according to various embodiments of the present

invention; and
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Figure 4 is a diagram ofa speakerphoae set with a dongle according to various

embodiments of Ike present invention.

D ESCRIPTION

[0004] Figure l is a diagram of a communication system according to various embodiments of

the present invention. The system comprises a data source 10 and a headset 12 comprising one

or more Speakerphones 14. As shown in the embodiment of Figure l, the speakerphones I4 may

comprise an in—ear speaker element 16, shown better in Figure 2A, although in other

embodiments the Speakerphones 14 may comprise on-ear or over-ear speaker elements. Each

speakerphone 14 may have its own wireless data transceiver 18, described in more detail below

in connection with Figure 3. The speakerphones 14, via their associated wireless data

transceivers 18, may communicate wirelessly With a data source 20, which may comprise a

wireless network adapter 22. For example, lhe data source 20 may be digital audio player

(DAP), such as an mp3 player or an iPod, or any other suitable device, such as a laptop or

personal computer, that stores digital audio files. The digital audio files may be for example, (i)

compressed audio files, such as mp3, lossy or lessless WMA, Vorbis. Musepack, FLAC. or any

other suitable format, or (ii) uncompressed audio files, such as WAV, AIFF, AU, or any other

suitable uncompressed file format.

[0005] When in range, the data source 20 may communicate with the wireless transceivers 18

of the headset 10 via an ad hoc wireless network 21 using any suitable wireless communication

protocol, including Wi‘Fi (cg, IEEE 302.1 lafb/g/n), WiMAX (IEEE 802.16), Bluetooth,

Zigbee, UWB, or any other suitable communication protocol. For purposes of the description to

follow, it is assumed that the data source 20 and the wireless transceivers 20 communicated

using a Wi-Fi protocol.
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[0006] When the headset 12 is out of wireless communication range with the data source 20.

both the headset l2 and the data source 20 may transition to communicate over an infrastructure

wireless network (such as a wireless LAN (WLAN)) that is in the range of both the headset 12

and the data source 20. For example, the infrastructure network may comprise a number of

access points, including a first acceSs point 30 in the range of the data source 20 and a second

access point 34 in the range of the headset 12.

[0007] If there is no infrastructure wireless network that is in the range of both the headset 12

and the data source 20, the headset 12 and the data source 20 may transition to communicate

over a local infrastructure wireless network (such as a wireless LAN (WLAN)). They may both

transition to an agreed-upon WLAN or to the WLAN having the strongest signal. A procedure

for specifying the agreed-upon infrastructure wireless networks is described fiJrl'her below.

[0008] Ifthere is no suitable common infrastructure wireless network over which the headset

12 and the data source 20 can communicate, the data source 20 may transition to communicate

with an access point 30 for a first wireless network 32 (such as a WLAN) that is in the range of

the data source 20. Similarly, the wireless transceivers 18 of the Speakerphones 14 may

transition to communicate with an access point 34 over a second wireless network (e.g., WLAN')

36 that is in the range of the speakerphones 14. In such a communication mode, the data source

20 may transmit (e.g., stream) its audio data over the wireless network 32 to a host server 40,

connected to the access point 30 via a communication network 42, such as the Internet. The host

server 40 may then transmit (e.g., stream) the audio data that it received here the'data source to

the speakerphones 14 of the headset 12 via the communication network 42 and the wireless

network 36. In that way, even when the wireless transceivers 18 of the headset 12 are out of

direct range from the data source 20, the wireless transceivers 1 3 can still receive the streaming
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audio data from the data source 20. That way, the data source 20 thereby could serve as audio

source for the wearer of the headset 12 even when the wearerfuser is not physically near to the

data source 20. The operation of transitioning from the ad hoc network 21 to infrastructure

wireless networks is described in more detail below.

[0009] The wireless network adapter 22 may be part of the data source 20, or it may be a

separate device that is connected to the data source 20 to provide wireless connectivity. For

example, the wireless network adapter 22 may comprise a wireless network interface card

(WNIC) or other suitable transceiver that plugs into a USB port or ajack of the data source 20

(such as a TRS connector) to stream data, e.g., audio files, to the speaker-phones 14.

[0010] In the embodiment shown in Figure l, the headset 12 comprises a behind—the—head

headband 24 connected to each of the Speakerphones 14. in other embodiments, the headset 12

may comprise an over—the-head headband 24. In addition, in some embodiments the headset ]2

may not comprise any type of headband, but rather just comprise two Speakerphones l4, such as

in-car earbuds, as shown in the example of Figure 213, each with its own wireless data transceiver

18. to such embodiments, the earbud Speakerphones 14 may comprise a string or some other

cord-type connecwr to keep the Speakerphones 14 Boot being separate and lost.

[0011] In some embodiments, especially ones with a headband 24, only one ofthe

Speakerphones 14 may comprise a wireless data transceiver 13, and the headband 24 may carry a

wired connection to the other speakerphone 14, which does not have a wireless transceiver 18.

[0012] Figure 3 is a block diagram of one ofthe Speakerphones 14 according to various

embodiments of the pmsent invention. In the illustrated embodiment, the speakerphone 14

comprises a single integrated circuit (IC) 100 and related peripheral components. The IC 100

may comprise a system-on-chip (SOC), which is conducive to miniaturizing the components of
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the Speakerphones 14, which is advantageous if the speakerphones 14 are to be relatively Small

in size, such as in-ear speakerphones 14. in alternative embodiments, however, the cemponent

of the 30C could be realized with two or more discrete IC, such as separate [Cs for the

processors, memory, and Wi-Fi module.

[fllll3| As shown in Figure 3, the peripheral components speakerphone 14 may comprise a

power source 102, a microphone 104, one or more acoustic transducers 106 (cg, speakers), and

an antenna 108.

[0014] The power source 102 may comprise, for example, a rechargeable or non-rechargeable

battery (or batteries). In other embodiments, the power source 102 may comprise one or more

ultracapacilors (sometimes referred to as supercapacitors) that are charged by a primary power

source. In embodiments where the power source 102 comprises a rechargeable battery cell or an

ultracapacitor, the battery cell or ultracapacitor, as the case may be, may be charged for use, for

example, when the headset [2 is connected to a docking station, in either a wired or wireless

(e.g., Bluetooth) connection. The docking station may be connected to or part of a computer

device, such as a laptop computer or PC. In addition to charging the rechargeable power source

12. the docking station may facilitate downloading ofdata to and/or from the headset 12. In

other embodiments, the power source 1 02 may comprise capacitors passively charged with RF

radiation, such as described in US. Patent No. 7,027,31 l. The power source 102 may be

coupled to a power source control module 103 of the 1C 100 that controls and monitors the

power source 102.

[0015] The acoustic transducer(s) 106 may be the speaker element(s) for conveying the sound

to the user ofthe headset [2. According to various embodiments, each speakerphone 14 may

comprise one or more acoustic transducers 106. For embodiments having more than one
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transducer, one transducer may be larger than the other transducer, and a crossover circuit (not

shown} may transmit the higher frequencies to the smaller one and may transmit the lowar

frequencies to the larger transducer.

10016] The antenna 103 may receive and transmit the wireless signals from and to the ad hoe

Wireless network 21 and the WLAN 36. A Wi-Fi module 1 10 in conununication with the

antenna 108 may, among other things, modulate and demodulate the signals transmitted from

and received by the antenna 108. The Wi-Fi module 110 conununicates with a basede

processor 1 12, which performs other functions necessary for the device to communicate using

the WLFi [or other communicatiou) protocol.

[0017] The baseband processor 1 12 may be in communication with a processor unit 114, which

comprises a microprocessor 1 16 and the digital signal preocssor (USP) 1 18. The microprocessor

116 may control the various components of the IC 100. The DSP H4 may, for example, perform

various sound quality enhancements to the digital audio signal received baseband processor 1 12,

including noise. cancellation and sound equalization. The processor unit I 14 may be in

communication with a volatile memory unit 120 and a non-volatile memory unit 122. A memory

management unit 124 may control the processor unit's access to the memories 120, 122. The

volatile memory 122 may comprise, for example, a random access memory (RAM). The non-

volatile memory unit 122 may comprise a read only memory (ROM) and/or flash memory.

[0018] A digital-to-analog converter (DAC) 125 may convert the digital audio signals from the

processor unit 114 to analog form for coupling to the acoustic transducer-(s) 106. An IIS

interface 126 or other suitable serial or parallel bus interface may provide the interface between

the processor unit 1 14 and the DAC l25. An analog-to-digital converter (ADC) 128, which also
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communicates with the 128 interface 1'26, converts analog audio signal picked up by the

microphone l04 for processing by the processor unit 100.

|0019| The [C 100 also may comprise a USB or other suitable interface 130 that allows the

speakerphone 14 to be connected to an external device via a USB cable or other suitable link. In

that way, the speakerphone 14 could connected directly to a data source, such as 3. DAP or

computer. through its USB port, to act as a conventional DAP. In addition, through the USB

port, the speakerphone 12 may connect to a PC or docking station to charge up the power source

andfor to get downloads (e.g.. data or finnware).

[0020] The headset 12 may host an associated web page. An authenticated user could log onto

the headset from a client computing device 50 (e.g., laptop, PC, handheld computer device, etc.,

including the data source 20) to access the web page for the headSet I2 to set various profile

values for the headset 12. For example, at the web site, the user could adjust various sound

control features, such as treble, bass, frequency settings, noise cancellation settings, etc. In

addition, the user could set preferred streaming audio stations, such as preferred internet radio

stations. That way, instead of listening to streaming audio from the data source 20, the user

could listening to Internet radio stations or other streaming audio broadcasts received by the

Speakerphones l4. A button (not shown) on the headset 12 may allow the user to cycle through

the preset preferred streaming audio broadcasts.

[0021' At the web site hosted on the host server, in addition to establishing the identification of

audio sources and headphones, the user could set parental or other user controls. For example,

the user could restrict certain Internet radio broadcasts based on content or parental ratings, etc.

In addition, ifa number ofheadsets 12 are registered to the same user, the user could define

separate controls for the various headsets 12 (as well as customize any other preferences or
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settings particular to a headset 12, including Internet radio stations, equalization settings, etc. that

would later be downloaded to the headphones). In addition, the host server 40 may log the files

streamed to the various headsets l2. and the user could view at the web site the files that were

played by the headSets 12. In that way, the user could monitor the files played by the headsets

12.

[0022] In addition, the host server 40 may provide a so-called eavesdropping function. The

service could be activated via the web site. When the service is activated, the host server 40 may

transmit the content that it is delivering to a first headset 12 to another, second headset 12. That

way, the user ofthe second headset 12, which may be a parent, may directly monitor the content

being played by the first headset 12, which may belong to a child ofthe parent. This function

could be present in the headphones themselves, allowing a parent to join an ad-hoc network and

listen to what the children are listening.

[0023] At the web site, the user may also specify the identification number, and the host

processor lransl ates this ID to the current IP addresses for the Speakerphones 14 and for the data

source 20. This allows the user to find his or her data source even though it is behind a firewall

or on a changing IP address. That way, when the data source 20 and the Speakerphones 14 are

communicating via the host server 40, the host server 40 can match the audio from the data

source 20 to the appropriate Speakerphones 14 based on the specified device 1D. The user could

also specify a number of different data sources. For example, the user’s DAP may have one

specified 1? address and the user’s home {or work) computer may have another specified IP

address.

[00241 The host server 40 (or some other server) may also push firmware upgrades and/or data

updates to the headset 12 using the IP addresses of the speakerphone 14. In addition, a user
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could download the firmware upgrades earlier data updates to the client computing device 50,

and then download the firmware upgrades andfor data updates to the headset 12 when the

headset is connected to the client computer device 50 (such as through a USB port and/or a

docking station). Whether the downloads are transmitted wirelessly to the headset 12 or via the

client computing device 50 may depend on the current data rate ofthe headset 1?. and the

quantity of data to be transmitted to the headset 12. For example, the host server 12 may make a

determination, based on the current data rate for the headset 12 and the size of the update,

whether the update should be pushed to the headset via the WLAN 36. 1f update is too large

andz’or the current data rate is too low that the performance of the headset 12 will be adversely

afi'ected, the host server 1 2 may refrain from pushing the update to the headset 12 and wait

instead to dowriload the update to the client computing device 50. Also, the headphone could

connect directly to the intemet and download its own update.

[0025] As mentioned above, the processor unit 114 of the Speakerphones 14 may be

programmed, via firmware stored in the memory 120, 122, to have the ability to transition from

the ad hoc wireless network 21 to an infrastructure wireless network such as a WLAN when the

quality of the signal on the ad hoc wireless network 2] degrades below a suitable threshold (such

as when the data source 20 is out ofrange). In that case, the speakerphones 14 and the data

source 20 may connect to the same infiastructure wireless network (WLAN). Through the web

site for the headset 12, described above, the user could specify a priority of infrastructure

wireless networks to connect to. For example, the user could specify a WLAN servicing hi sfher

residence first, a WLAN servicing hisfhcr place of employment second, etc. During the time that

the Speakerphones 14 and the data source 20 are connected via the ad hoc wireless network 21,

the Speakerphones 14 and the data source 20 may exchange data regarding which infrastructure

-10_
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networks are in range. When the headset 12 and the data source 20 are no longer in range, they

may both transition to the highest prioritized infrastructure wireless network whose signal

strength is above a certain threshold level. That way, even though the Speakerphones l4 and the

data source 20 are out of range, the Speakerphones 14 may still receive the streaming audio fiom

the data source 20 via the infrastructure network.

[0026] When none of the preferred infrastructure networks is in range, the speakerphones 14

and the data source 20 may connect to, if authenticated. to the infrastructure network that had the

highest signal level the last time the speakerphones I4 and the data source 20 exchanged data

over the ad hoe network 21 regarding infrastructure networks that were in range. If no

infrastructure network is in range of both the Speakerphones l4 and the headset 20, or if the

Speakerphones l4 and the headset 20 were unable to exchange infrastructure network data via the

ad hoc wireless network 21, the speakerphone-s 14 and the data source 20 may both attempt to

connect to the host server 40 via different wireless networks 32, 36. The host server 40, as

mentioned above, may match the data fi-om the data source 20 to the apprOpri ate Speakerphones

14 based on the specified IP addresses. That way, the data source 20 can transmit the audio to

the host server 40 via the WLAN 32 and the communication network 42, and the host server 40

can transmit the audio to the headset 12 via the communication network 42 and the WLAN 36.

[0027] In one embodiment, the host server 40 (or some other server) may serve as an IP radio

station for the headset 12 when the headset 12 is not listening to audio transmitted from the data

source 20. In such an embodiment, the host server 40 may crawl the Internet looking for Internet

radio broadcasts. The host server 40 may then broadcast an Internet radio station to the headset

12 using the headset’s specified IP address and the preeonfigured preferred IP intemet radio

stations established by the user.

-11-
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[0028] In various embodiments. the headset 12 may comprise a button (not shown), such as on

the speakerphoue 14, that allows the wearer of the speakerphones 14 to indicated approval and!or

disapproval of songs or other audio files listened to by the wearer over an lntemet radio station.

The approval/disapproval rating may be transmitted from the headset 12 back to the host server

40, which may log the ratings for the various songslaudio files. The host server 40 (or some

other server) may then send an email or other electronic communication to the headset user,

which the user might access from the client communication device 50. The email or other

electronic communication may contain a listing of the songfaudio files for which the user gave

approval andfor disapproval ratings. Further, the email or other electronic communication may

provide a link by which the user could download song/audio files that the user rated (presumably

song/audio flies for which the user gave an approval rating). In some instances, the user may be

required to pay a fee to download the song/audio file.

[0029l The rating system would also be used by the host server 40 to determine the user’s

musical preferences and offer new music that the user might enjoy. According to various

embodiments, this service may be similar to the services at pandoracorn.

[0030] In addition or alternatively, the user could log onto a web site hosred by the from server

40 (or some other server) to view the approvalidisapproval ratings. The web site may provide

the user with the option of downloading rated songslaudio files.

[0031] Another application ofthe headsets may be in vehicles equipped with Wi-Fi or other

wireless network connectivity. Published PCT application WO 2007/136620, which is

incorporated herein by reference, discloses a wireless router for providing a Wi-Fi or other local

wireless network for a vehicle, such as a car, truck, boat, bus, etc. In a vehicle having a Wi-Fi or

other local wireless network, the audio for other media systems in the vehicle could be broadcast

-12-
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over the vehicle’s wireless network. For example. if the vehicle comprises a DVD player, the

audio from the DVD system could be transmitted to the router and broadcast over the vehicle’s

network. Similarly, the audio from terrestrial radio stations, at CD player, or an audio cassette

player could be broadcast over the vehicle’s local wireless network. The vehicle’s passengers,

equipped with the Speakerphones 14, could cycle through the various audio broadcasts (including

the broadcasts from the vehicle’s media system as well as broadcasts from the host server 40, for

example) using a selection button on the speakerphoncs 14 or the headset l2. The vehicle may

also be equipped with a console or terminal, etc., through which a passenger could mute all of

the broadcasts for direct voice communications, for example.

[0032] As described above in connection with Figure 3, the Speakerphones 14 may also include

a microphone. The microphone could be used to broadcast communications from one headset

wearer to another headset wearer. For example, one wearer could activate the microphone by

pressing a button on the headset 12 (such as one the microphone). The speakerphone 12 may

then transmit a communication via the WLAN to a nearby recipient (or recipients) equipped with

the headset 12. When such communication is detected by the recipient’s headphones 14. the

streaming audio received over the wireless network may be muted, and the intercom channel

may be routed to the transducer(s) for playing for the recipient. This functionality may be

valuable and useful where multiple wearers of the headset 12 are in close proximity, such as on

motorcycles, for example. The WLAN could be an ad hoc network or infrastructure based

network.

[0033] Another exemplary use of the Speakerphones I4 is in a factory, warehouse, construction

site, or other environment that might be noisy. Persons (e.g., workers) in the environment could

use the speakerphones 14 for protection from the surrounding noise of the environment. From a
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console or terminal, a person (c.g., a supervisor) could select a particular recipient for a

conununication Over the Wqui network (or other local wireless netwark). The console or

terminal may have buttons, dials, or switches, etc., for each uscrlrecipient, or it could have one

button or dial through which the sender could cycle through the possible recipients. In addition,

the console or terminal could have a graphical user interface, through which the sender may

select the desired recipientfs).

[0034] As mentioned above, the Speakerphones 14 may comprise a USB port. In one

embodiment, as shown in Figure 4, the user may use an adapter 150 that connects to the USB

port of each speakerphone 14. The adapter 150 may also have a plug connector 152, such as a

3.5 mm jack, which allows the user to connect the adapter 150 to devices having a corresponding

port for the connector 152. When the speakerphones 14 detect a connection via their LlSB

interfaces in such a manner, the Wi-Fi (or other wireless protocol) components may shut down or

go into sleep mode, and the speakerphones 14 will route standard headphone level analog signals

to the transducer. This may be convenient in environments where wireless communications are

not permitted, such as airplanes, but where there is a convenient source of" audio contact. For

example, the adapter i50 could plug into a person’s DAP. The DSP _ ofthe speakerphone 14

may still be operational in such a non-wireless mode to provide noise cancellation and any

applicable equalization.

[8035] According to various embodiments, the docking station for the headset 12 may

comprise a communication port for communicating with a sound system, such as home stereo

system, for example. The communication port of the docking station may support an optical

communication link, such as TOSLINK, or any other suitable communication link. That way,

the headset 12 could act as a receiver or a source for the connected sound System.

-14-
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[0036] The examples presented herein are intended to illustrate potential and specific

implementations of the embodiments. It can be appreciated that the examples are intended

primarily for purposes ofillustration for those skilled in the art. No particular aspect of the

examples isz’are intended to limit the scope ofthe described embodiments.

[0037] It is to be understood that the figures and descriptions of the embodiments have been

simplified to illustrate elements that are relevant for a clear understanding of the embodiments,

while eliminating, for purposes of clarity, other elements. For example, certain operating system

details for the various computer-related devices and systems are not described herein. Those of

ordinary skill in the art will recognize, however, that these and other elements may be desirable

in a typical processor or computer system. Because such elements are well known in the art and

because they do not facilitate a better understanding of the embodiments, a discussion of such

elements is not provided herein.

[0038] In general, it will be apparent to one of ordinary skill in the art that at least some of'the

embodiments described herein may be implemented in many different embodiments of software,

firmware and/or hardware. The software and firmware code may be executed by a processor or

any other similar computing device. The software code or specialized control hardware that may

be used to implement embodiments is not limiting, For example, embodiments described herein

may be implemented in computer software using any suitable computer software language type.

Such software may be stored on any type of suitable computer-readable medium or media, such

as, for example, a magnetic or optical storage medium. The operation and behavior ofthe

embodiments may he described without specific reference to specific software code or

specialized hardware components. The absence of such specific references is feasible, because it

is clearly understood that artisans of ordinary skill would be able to design software and control
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hardware to implement the embodiments based on the present description with no more than

reasonable effort and without undue experimentation.

"1039] Moreover, the processes associated with the present embodiments may be executed by

programmable equipment, such as computers or computer systems andfor processors. Software

that may cause programmable equipment to execute processes may be stored in any storage

device, such as, for example, a computer system (nonvolatile) memory, an optical disk, magnetic

tape, or magnetic disk. Furthermore, at least some of the processes may be programmed when

the computer system is manufactured or stored on various types of computer‘readable media.

[0040] A “computer," “computer system,“ “host," or “processor” may be, for example and

without limitation, a processor, microcomputer, minicomputer, server, mainframe, laptop,

personal data assistant (FDA), wireless eumail device, cellular phone, pager, processor, fax

machine, scanner, or any other programmable device configured to transmit andfor receive data

over a network. Computer systems and computer-based devices disclosed herein may include

memory for storing certain software applications used in obtaining, processing, and

communicating information. It can be appreciated that such memory may be internal or external

with respect to operation ofthe disclosod embodiments. The memory may also include any

means for storing software, including a hard disk, an optical disk, floppy disk, ROM (read only

memory). RAM (random access memory), PROM (programmable ROM), EEPROM (electrically

erasable PROM) and/or other computer-readable media.

[004” In various embodiments disclosed herein, a single component may be replaced by

multiple components and multiple components may be replaced by a single component to

perform a given function or fimctions. Except where such substitution would not be operative,

such substitution is within the intended scope of the embodiments. Any servers described herein,

.15-
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for example, may be replaced by a “server farm” or other grouping of networked servers (such as

server blades) that are located and configured for cooperative functions. It can be appreciated

that a server farm may serve to distribute workload betweenfamong individual components of the

farm and may expedite computing processes by harnessing the collective and cooperative power

of multiple servers. Such server farms may employ load-balancing software that accomplishes

tasks such as, for example, tracking demand for processing power from different machines,

prioritizing and scheduling tasks based on network demand andfor providing backup contingency

in the event of component failure or reduction in operability.

[0042} While various embodiments have been deseri bed herein, it should be apparent that

various modifications, alterations. and adaptations to those embodiments may occur to persons

skilled in the art with attainment of at least some of the advantages. The disclosed embodiments

are therefore intended to include all such modifications, alterations, and adaptations without

departing from the scope of the embodiments as set forth herein.
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CLAIMS

What is claimed is:

1 An earphone as described herein.

-18-
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ABSTRACT

A speakerphone set where the Speakerphones comprise a wireless network transceiver for

receiving streaming audio from a data source over a local ad hoe wireless network. When the

data source and the speakerphone set are out of range, they transition to an infrastructure wireless

network. If there is no common infrastructure wireless network for both the data source and the

speakerphone set, they connect via the Internet to a host server, which may receive the data from

the data source and transmit it to the speakerphone set.

‘19.
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Box No. VIII (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

me dircfilrm'io'r in us: confum {u the II' wiwdizednwa’mgpmvhim'fir in Simian 2.12; seeNew to Band Nos. Fur. I'm (i) (a (v) (in general)
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lJcharaLlon as In the uppliounl’s entitlement. as al. the internalitmal filing date, to apply for and be granted is. pull-ml {Rules 4. I 'i'fii]
and film. I (a)(iiJ), in u use when: the dcclma‘lim: under Ruin: 4. I Riv} is no: appropriate:

In relation to international application No. PCTIUSQOUQIC339754,

KOSS CORPORATION Is entitled to apply for and be granted a patent by virtue of the
following:

— K033 CORPORATION is entitled as employer of the inventor. KOSS, Michael J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor. PELLAND, Michael
J.

- an agreement between K038 CORPORATION and VISUALIZE INC. dated 6 February
2008. and VISUALIZE INC. was entitled as employer of the inventor, SAGAN. Michael

« an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008. and VISUALIZE INC. was. entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KDSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, HALLINGSTAQ
Gregory J.

- an agreement between K038 CORPORATION and VISUALIZE INC. dated 6 February
2008. and VISUALIZE INC. was entitled as employer of the inventor. BOVEE. Jeffery K.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008. and VISUALIZE INC. was entitled as employer of the inventor, LOWERY. Morgan J.
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In relation to international application No. PCT/U32009l‘039754,

KOSS CORPORATION is entitled to claim priority of earlier United States provisional
patent application Serial No. 61l123,255 by virtue of the following:

~ KOSS CORPORATION is entitled as employer of the inventor. KOSS. Michael J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008. and VISUALIZE INC. was entitled as employer of the inventor, PELLAND. Michael
J.

- an agreement between KOSS CORPORATION and'VISUALIZ-E INC. dated 6 February
2008‘ and VISUALIZE INC- was entitled as employer of the inventor, SAGAN. Michael

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008. and VISUALIZE INC. was entitled as employer ofthe inventor. RECKAMP. Steven

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor. HALLINGSTAD,
Gregory J.

— an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor. BOVEE, Jeffery K.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor. LOWERY. Morgan J.
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- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor. PELLAND, Michael
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" II the “Highosl Number Previously Paid For' IN THIS SPACE is loss lhan 20. enter '20"
“‘ II the ‘l-Iigl'lesl Number Previously Paid For“ IN THIS SPACE is less lhan 3. enler ‘3'.

PTC}.-"SE..-'IJ~‘.I (UT-DIST
Approved lo: use through 1 '31-'200? OMB 0651-5032

U 5'. Patent and Trademark Office US. DEPARTMENT "3F COMMERCE
.orrcl to a ootlectron of Iniormation unlees It disbla 5 a valid DME control number.

Apnlicatrnn or Dock at Number
185336.488

Filing Date

1320:2010 [I To be Mailed

OTHER THAN

SMALL ENTITY

HATE I3]
SMALL ENTITY E

Nr'A

gr?3:):

U!U' HI<

OTHER THAN

SMALL ENTITY CIR SMALL ENTITY

ADDITIONAL
FEE [:5'.

ADDITIONAL

”ME “5‘ IEE rs:
HATE r$I

ADDITIONAL
FEE I33}:

ADDITIONAL
FEE [SIRATE r$l

OF.

TOTAL
ADD'L
FEE

ADD'L
FE E

Legal Instrument Examiner:
rROSALIND BALL;

OR

The ‘Highest Number Previously Paid For“ [Total or Independentl is the highest number found In the appropriate tiox in column 1.

 
This collection of mlormatlori Is reouned Dy 3? CFFl‘I 1E. The Inlormataori Is renamed to obtain or return a benelit by me pubIIc which IE to tile land by the LISPTCI to
process} ctn applicator. Confideritiallty IS governed by 35 USS. 122 and 3? EFF. 1 In: This collection rs esiimated to take 12 mvnutes to complete. including gail'rering.
preparing. and submitting 1he completed apolrcmion torrn to the USPTO. Time will vary depending upon the Individual case. Any comments- on the amount of time you
requue to Cflmfilt‘le tI'IIs. iorm and-or suggeamns ioI reducing this burden, should be senl to the Cruel InIoImation Ofticer LI '5 Patent and Tradernazk Othce LI 5
Department oi Gommerre PD Box 145D Alexandria VIII. 22313-1450 DC: NOT SEND FEES OR CDMPLETEEP FORMS TO THIS
ADDRESS. SEND TO: Commissioner Ior Patents, FLO. Box 1450, Alexandria‘ VA 22313-1450.

Ii I'DIJ' need assistance In compieting the Form. car? I EGO-PTO-FJ :99 and safer! oprr'on 2
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UNITED STATES PATEN'I' AND Tmmwea OFFICE It" I'I‘IITI) HT \‘l‘I-‘Ji ”FIN II'I'M F‘N'r I'll? I1 “I III INN—T"
United Stu ' It and Trademark (“Tim-

5" 'M " J'I .l\' I'A‘II'II'TT'H 
  

.1mll \ .- r ...‘| ‘-|-l.\|‘
 

 
 

 

I..5. M’PIJCA I ION MEMBER .-\.':.r. l'-l.RS'I'.V.J\.'\-1LLD At-Pl_tt'.-\N't AT“. casted No.

IEI‘BGARS Michael .I. I’cIliilul IISUISRI’F'H IS

25235 r.~.ll-:R.\mr'liir~..-\l .\l‘l'l.ll Miro: NU.
KSIL GATES LLP PCT” $008975!

 

 

  
PHIORI'I Y DA 1' | -.

(HKJWZOUK

CONFIRMATION N0. 3553

371 FORMALITIES LETTER

lullllllllllIllllIllIlllllllltlllllgllgllullllllll

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371

IN THE UNITED STATES DESIGNATEDI'ELECTED OFFICE (DOIEOIUS)

The following items have been submitted by the applicant or the IE to the United States Patent and Trademark
Office as a Designated Office (37 CFR 1.494}:

- Indication of Small Entity Status
- Priority Document

- Copy of the International Application filed on I0i05i2010
- Copy of the International Search Report filed on 10i05l2010
- Preliminary Amendments filed on 10i05i2010
- lntormation Disclosure Statements filed on rorosrzoi O
' U.S. Basic National Fees tiled on 10f05r2010

- Priority Documents filed on 10r05r2010

- Specification filed on 10105l2010
- Claims tiled on 10r05/2010
- Abstracts filed on 1DIDSIQU1U

- Drawings filed on 10l0512010

The applicant needs to satisfy supplemental tees problems indicated below.

210 SIXTH AVENUE r..x.i=tt_1xo lJ.-\'I'l'_-

PITTSBURGH, PA 15222-2613 MILITIEIIIVJ 
 

The Iollowing items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

r Oath or declaration of the inventors. in compliance with 37 OFF! 1.497(3) and to). identifying the application by
the International application number and international tiling date.

. To avoid abandonment. a surcharge (tor late Submission of tiling tee. search tee. examination lee or oath or

deciaration) as set forth in 37 CFR 1.492(h) of $55 for a small entity in compliance with 37 CFR 1.27. must be
submitted with the missing items identified in this letter.

SUMMARY OF FEES DUE:

Total additional fees required for this application is $65 for a Small Entity:

- $65 Surcharge

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,
WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

page 1 of?

FORM PCTDterCI-QDS l'ETl Formarrtres Nolrcel
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The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFFH 138(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed

to the address given in the heading and include the LLS. application no. shown above [37 CPR 1.5)

Registered users of EFS—Web mayr alternatively submit their reply to this notice via EFS-Web.
https:irsportal.usptogovlauthenticatei'AuthenticateUserLoca]EPthml

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at httpjiwwwusptoggvigbc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

[’Ai Tl .I-"t'l'ij R KlDWl-ll J.
 

'l‘clcphonc: i5 71 J 272-0398

page20r2

FDFWI PGTDfl-ECH‘QOE r'ar'r Formarrlrea NUilGE.‘
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Inde p end a rutAMENDMENTS

CLAIMS AS FILED « PART I

 

 
REMAINING

AMENDMENT

AMENDMENTA -v4 0
i

 

AME ND MEN T

II Inc enlry in column I is less Ihamhe :2an In column 2‘. write '0” in cofumn 3.
II Ihe 'Hllghesj Nun-Inlet Previously Pairs For IN THIS SPACE is less than ‘20', enter '20'
II we 'H'rghest Number Pteviously Pam For IN T HIS SPACE is less lhan '3'. enter ”3"

The ‘nghesl Number Prevluuslv Pald Fef (anal or Independenl} is Ihn highesl number Found in Ihe appmnflafa box In column I.

FORM PTO-516 (Rev. 9320051

PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 2, 2008

{Corumn 1] {Column 2}

US. IE ISA 5 55min“) All.
SEARCH FEE alhermuntries =

521514130

LARGE ENT. = N20

ALL omet snluaIIans =
SNDISBIID

 

  
 
  
 

 

Appheatfon or Docket Numbe:
 
  

 

  

  

  SMALL ENTITY 0R

-e'a

SEARCH FEE

LARGE ENTITY

    
 
 

RATE FEE

  
OR BASIC FEE

EAAM. FEE

SEARCH FEE  
  

MULTIPLE DEPENDENT CLAIM PRESENT

° If the difference in column 1 is less than zero. same: '0' in column 2

CLAIMS AS AMENDED - PART II

[Cqumn I 1 {Column 2}
HIGHEST
NUMBER

{Column 3]

 
CLAIMS

 AFTER

 

 
 

[COIumn 1) (Column 2] {Column 3}
CLAIMS HIGHEST .

REMAINING NUMBER QRESENT
AFTER peewousu even PAID FOR

 

 

PRESENT
PREVIUUSLY EXTRA

PAID FOR

 

  
x $ EN) =

- OR X 5 52 =

. 0R x S 220 =

OR + 5 390 =

Tom. ' _ OR TOTAL

OTHER THAN
 

 
SMALL ENTITY OR

 SMALL ENTITY

  
ADDI-

TIONAL RATE

 

  
CIR X552:

OR X3220=

O +$390=

TOTAL AUDIT

OR FE E

 33

 

  
 
 

 

TIONAL RATE
FEE

on-
on-
oa-
OR TDTAII.E:DDIT.

  
  

 
  

Palenl and Triuemifll OIfi:e - U5. DEPARTMENT OF CONERC?
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Practitioner‘s Docket No. 080] BBPCTUS

IN THE UNITED STATES DESIGNATED OFFICE (DOiUS)

PCTiU809f3975-4 Apjil 7. 2009 April 7. 2008
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED

WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS
TITLE OF INVENTION

Michael I PeIland et a].

AFPLICANT(S) FOR DOKUS

VIA ELECTRONIC FILING December 20, 2010

Mail Stop PCT
Commissioner for Patents
HO. Box 1450

Alexa nd ria, VA 22313—1450

COMPLETION OF FILING REQUIREMENTS
FOR INTERNATIONAL APPLICATION ENTERING NATIONAL

STAGE IN US. DESIGNATED OFFICE (DOIUS) UNDER 35 U.S.C. § 3?]

(check and complete thefliiiowittg item. .ffappiit‘abie)

IE Fhis replies to the Notice of Missing Requirements under 35 U.S.C. § 37! and 37 C.F.R. § 1.494
(FORM PCTIDOIEOXEIOS),

E A copy of FORM PCT/DOIEO/EIOS accompanies this response.

WARNING: Where the items being submitted to compiete the entry ofihe t'rttematiotmi appiication into the Matinee! phase
are flied subsequent to the initial oppiieoiioti is sit” considered to be fit the intertmtiotmi stage. Emailing
procedures are utilized to obtain a date. the express maii procedure of 37 C.F.R. 5? iii} LII.“ be used
(because iota-nations! appiication paper: are not covered by an ordinon' certificate of mailing. 37 C. F. R.
55‘ mama.

NOTE: Documents andfees must be cieariy tfienttfied as it submission to enter the national stage under 35 U.S.C‘. § 371'.
Omen-£32. the. submission wiii be CDILS'Idet'Ed as bein made under 35 USC. " i I}. 3 7 C_F.R_ _ ' i494 LI. 

EXPRESS MAILING UNDER?! C.F.R. § 1.1m
(Express Mail label number is mandatory}

(Express Mail certification is optional )

I hereby ecnify thatthis paper, aiongwitb any document referred to. is being deposited with the United States Postal Service on 111's date
in an envelope addressed to Mail Step: PCT‘ Commissioner for Parents, PO. Box I450, Alexandria. VA 22313-1450 as “Express Mail Post
Office to Addressee" MeiI'ng Label No.
 

 

{tyne or print Hattie ofpet‘mn mifingpaper)

Signature of person certifying

WARNING. L‘mgtimn- qr math-"g (fin: chm} ”mumm- trrmmmm mic-«tore: u} 3:" (FR. HI commit ire med to obtain at 1km- ofmimg ru- mmmiqnfiv mn-
awesrnmuieme.

“WARNING: em: pctpl'r urfi't-fiiest by "Extra-Minter?" num‘ tame the mum-bar raffle Kw”Mei!" m‘iiw thew-faced Mum prior to aun'iing. 1M”. FR. 1‘. FM}.
Liming titrfitmg :ifnirn‘mflrmv trader A" i'. in without the [IL-APR.“ Mali muting tenet than" is an terigit-t that am be ammind by thz urn-m oft-empathic

(we, migrants-fir notwrtg’ttuit requirement wiii'tmt itr gruemtmtmtdm. " Notice aft)“ 24. {We} at! Fed. Reg. Iii tilt, aria“?

(Completion ofFiIingRequirements liar Inlematinna] Application Entering National Siege in Desigiated Office
(Dorms; under 35 use. :3 371 “HI—page 1 Dffi)

PI~2483664 v] |28403'.-'-l!02?|
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NOTE.-

NOTE:

NOTE:

NO TE:

NOTE:

DECLARATION 0R OATH

37 C. F. R. § i .495(ct: "U‘appiicant campties with paragraph (bi oftht‘s section before expiration of thirtv months
from the priority date but omits . . . the oath or decianotion ofti'tc inventor (35 U.S.C. 3?} (ch?) and § i .49 7). ifa
deciaration of inventorshtp in compiiance with 39 i.497 has not been previoasiv submitted in the international
application under PCT Rate 4. ”Tint within the time limits providedfor in PCT Rate 26ter.i, oppiicant wit! be so
notified and given a period ofn'me within which tofiie the . . . oath or declaration in order to prevent abandonment
ofthe appiication . . . . lite payment ofthe surcharge setjorth in § i492(9) is requiredfor acceptance oj'the oath or
decimation ofthe inventor later than the expiration oftitirty months after the priority date. "

E No original declaration or oath was filed. Enclosed is the original declaration or oath for this
application.

OR

B The declaration or oath that was filed was determined to be defective. A new original or oath or
declaration is attached.

For snrchargejee .forfiiing deciaration afierfiiing date. compietc item H’TZ' .

Acceptable minimums in the deciaration in an arrit'nariiyfiied US. a;.tpiicationfor identification of the specnrication
to which it appit'es are:

{A} appiication number {consisting ofthc series code and the seriai number. c.g.. 03/i23.456):

(3) serial number andfiiing date;

(C) attorney docket nmnber which was on the specification asflied:

{D} titt'e of the inventor which was on the specification as flied and reference to an attached
.opecitication which is both attached to the oath or declaration at the time ofexecntton and submitted with the.
oath or deciaratton: or

(E) titie of the inventor which was on the specification as flied and accompanied by a cover letter
accurately tdentifin‘ng the appit‘catton for which it was intended by either the apptication number (consisting an
the series code and the serial number. e.g.. 08/i23.456t. or seriai number and fiiing date. Absent any
statementr‘s) to the cotttragt. it wiii be presumed that the oppiication flied in the PTO is the appiication which
the inventorfls) executed by signing the oath or declaration.

near. § 602. 3‘” ed.

Another minimum fimnd acceptabie in the deciaration is the fiiing date (i.e.. date ofetpress moi!) and the express
maii number. asefiti where the serioi number is not yet blown. Bat note the practice where the express moii deposit
is a Saturdqv. Sunday or hoiiiiav within the District ofCoittnibia. 3 7 GER. § i. i0(c).

37 CFR § Lilia) points out that “Fnit names must he stated. including the famiifv name and at teast one given
name without abbreviation together with any other given name or initittit "

(compiete (a) or (b). if applicabie)
Attached is a

(a)

{13)

II.

El Statement by a registered attorney that the application filed in the PTO is the application that the
inventor executed by signing the declaration.

CI Statement that the “attached" specification is a copy of the specification and any amendments
thereto that were filed in the PTO to obtain the filing date.

AMENDMENT

{complete as applicable)

CI An amendment in accordance with 3'} C.F.R. § 1.1212 is attached.

I:I The attached amendment cancels claims inclusively.
(Completion of Filing Requirements for International Application Entering National Stage in Designated Office

(Dome) nndchS use. § 371 ”Hi—page 2 are)
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TRANSMITTAL OF ENGLISH TRANSLATION
OF NON-ENGLISH LANGUAGE PAPERS

NOTE: 3 7 GER. 9‘ l.-t95{e): ‘g'opplicont complies It'itlt paragraph (b) of this section befin-e expiration of thirty month:
firm: the priority date but omits . . . n tronslotion ot'tlie international application, (is-filed, into the English language,
if it was originally filed in otiotlter language 1'35 U.S.C'. 371' (6N2); . . . applicant will be so notified and given it
period of time within which to file the translation . . . in order to prevent abandonment of the application. The
payment oftlte processingfee $8! forth in 5“ £49209 is requiredfor acceptance ofon English translation later than
the expiration of thirty months after the prioritv date . . . . .4 Sequence Listing' need not be translated {fillet
‘Seqtiettce Lirtt'ng' complies with PCT Rule 1'". Ho? and the description complies with PCT Rule 5.2m). "

III. I] Submitted herewith, is an English translation of the non-English language international application
papers as originally filed. It is requested that this translation be used as the copy for examination
purposes in the PTO. (See 37 CF. R. § £495.09}.

NOTE: Forfie forprocessing a non—English replication. and submission (Jon English translation later than 30 months t‘tflet'
the priority (late. complete item ”73) below.

NOTE: A non-English oath or declamtion in the form provided or approved by the PTO need not be translated 37 CFR.
§ (.69r'bl.

FEES
IV.

1. Examination. Search and Additional Page Fee

WARNING: The USPTO is considering changing the amount of the search fee and examination fee charged in national
stage in the near Future. Please refer to wwnsptdgov for the cun‘ent fees.

El Examination fee

{:1 Search fee

El Additional Page Fee

NOTE: See 37 CFR. § l.28(fll.

2. Fees for claims

B Each independent claim in excess of 3
(37 cm. § 1.492fbl-5220.00;smallentity—$110.00} s

[I Each claim in excess of 20
{3? C.F.R. § 1.492(c)—$32.00; small entity—$26.00} 5

CI Multiple dependent claim(s)
(3? C.F.R. § l.492{d) —$390.00;
small entity—$ 195.00) $

3. Surcharge fir-es

E Surcharge for filing the oath or declaration later than
thirty months from the priority date pursuant to
§ 1 31950:) and § 1.492(3): $130.00; small entity—$65.00 $65 .00

NOTE: The processingfee in the next item (Number 3) below is not subject to o rednetionfor small entity status.

4. [:1 For filing an English translation of an international
application later than thirty months after the
priority date (§ 1.495(c)) and § 1.492(0): $130.00 3

Total fees $65 .00

{'qumnlt'lion of Filing Requtrements for lntematintml Application Entering National Stage in Designated Office
100mm under 35 use. §3TI [lull—pages ofs}
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V1.

lit

a. E]

D

D

b. I:

NOTE:

SMALL ENTITY STATUS

An assertion that this filing is by a small entity

(check and complete applicable items)

is attached.

was filed on (original).

was made by paying the basic national filing fee as a small entity.

is being made now by paying the basic national filing fee as a small entity

A separate refund request accompanies this paper.

EXTENSION OF TIME

(comptete (a) or (b). as applicable)

I? GER. 55' £70402} " .an appiicont shall be deemed to have flatten to engage in reasonable efiarts to
coneiude processing or examination ofan application for the cumulative total ofany periods oftime in excess
of three months tiiat are taken to reply to any notice or action by the Ojjice making any rejection. objection,
argument. or other request, measuring such three—month periodfrom the date the notice or action was mailed
or given to the applicant. in which case the period ofadjnstntent set forth in § 1'. 703 shalt be reduced by the
number of days. Hairy. beginning on the day after the date that is three ntontits after the date of mailing or
transmission oftne Office communication notifying the appt'icant ofthe rejection. objection. argument. or other
request and ending on the date the reply was filed. Titre period. or shortened statutory period. for reply that is
set in the Ofiice action or notice has no effect on the three-month period setfortit in this paragraph. "

The proceedings herein are for a patent application. The provisions of 3'? C.F.R. § |.l36(a) apply.

W

SUEDE

I:I Applicant petitions for an extension of time, the fees for which are set out in 3'? C.F.R.
§ 1. l?(a)( l')-(4]. for the total number ofmonths checked out below

one month 35 130.00 3 65.00

two months 36 490.00 3 245.00

three months 5 1,110.00 $ 555.00
fourmonths $ 1,730.00 $ 865.00
five months 3 1350.00 $1.]?5.00

Fee: 3

If an additional extension of time is required. please consider this a petition therefore.

(1))

U

(check and complete the next item. ifapplicable)

An extension for months has already been secured. The fee paid therefor of
$ is deducted from the total fee due for the total months of extension now

requested.

Extension fee due with this request 3
 

ot-

Applicant believes that no extension of term is required. However. this conditional petition is
being made to provide for the possibility that applicant has inadvertently overlooked the need for a
petition and fee for extension oftime.

{Completion ol'Filing Requirements Ibr International Application Entering National Stage in Desig‘lated Office
(DBMS) under 35 U.S.C. § 371 iIH]—page 4 of [3)
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TOTAL FEE DUE

VII. The total fee due is:

Completion fee(s) $65.00

Extension fee (if any) $

TOTAL FEE DUE $65.00

PAYMENT OF FEES

VIII.

1:]

E

Attached is a El check [I money order in the amount of S

Authorization is hereby made to charge the amount oi$65.00

E to Deposit Account No. “-1110

E] to Credit card as shown on the attached credit card information authorization form PTO-2038.

FIJ'ARNING: Credit card information shouid not be inciuo’sa’ on tiiisfortn as it may become pubite

PE

IX.

Charge any additional fees required by this paper or credit any overpayment in the manner authorized
above.

AUTHORIZATION TO CHARGE ADDITIONAL FEES

HMRNI’NG: t-tccuratety count ctoims. especioity mutiipt’e dependent claims. to avoid tinetpected high charges tfextrn

NOTE:

NOTE:

NOTE:

claims are authorized.

".4 written request may be submitted in an application that is an authorization to treat an).J concurrent or future
repty. requiring a petition for an extension of time under this paragraph for its timely submission. as
incorporating a petition for extension of time for the appropriate tength of time. An authorization to charge at!
requircdfees. fees under § 1.! F. or at! required extension oftimefees wiii be treated as o constructive petition for
an extension of time in any concurrent or future repiy requiring a petition for on extension of tin-Io under this
paragraph for its tintefit submission Submission of the fee set forth in § i.i7{oi wit! oiso be treated as a
constructive petition for an extension of time in any ooncurrent repiy requiring a petition for an extension oftinie.
under this paragropiifor its timeiy submission. ” 37 CFZR. § 2. i36t'ajt'3).

"Amounts ofm'enty-five doiiars or tess wit't' not be returned untess specificatiy requested within a reasonabte titntz.
nor wiii the payer be. notified ofsucn amounts; ommints over twenty-five dotiors may be returned by check or. if
requested. by credit to a deposit account. " 37 C. F.R. tr t.26t'a}.

The previous practice oftioiding applications abandoned it'on authorization to chorgefizes under 3i C. it". R. f tits
has been provided instead ofan authorization to charge flees under 37 C.F.R. 55’ L492 has been changed. The
(Mice amended 3? C.F.R. 9‘ t 35(1)), efl'ective November 7, 3000'. so that an authorization to changefees under 37
C. F. R. 3" i. i 6 in an inturnntionaioppiicotion entering the nationalI stage under 35 US. C. it" 3 7 t is now accepted b_‘|.’
tile Office as an authorization to charge-fees under 37 CFR. § t.-i92.

(Completion ofF'tIlng Requirements for Intcmatiotntl Appiication Entering National Stage [II Designated Office
(DOiUS)urldc135 U.S.C. §371 "HI—page S (If-6)
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IX] Please charge. in the manner authorized above. the following additional fees that may be required by
this paper and during the entire pendency of this application:

{2] 3? can. §§ l.492(a)(2), l.492(a)(3), or l.492(a)(5) (filing fees)

E 37 C.F.R. § 1.49201) (presentation of extra claims)

NOTE: Because additionaifiaesfor excess or Multiple dependent claims not paid onfiling. or on later presentation. must
only be paid. or these claims cancelled by amendment prior to the expiration ofthe time period set for response by
the PTO in any notice offie deficiettclt‘ (37 GER, 5" l. 161%). it might be best not to authorize the PTO to charge
additional claimjecs. except possibly when dealing with amendments aflcrfinal action.

E 37 C.F.R. § 1.]? (application processing fees)

PE 37 C.F.R. § l.l?(a){l)—{5) (extension fees pursuant to § I.l36(a)).

WARNING: ll’hile 37 C. F.R. § l. l 7(a). (b). (c) and (0‘) deal with extension oftime under § i. l36t'a). this authorization
should be made only with the h'flt‘tii‘ledgf that: "Submission of the appropriate extension fee under 37
C..l".R. § l.l36(a) is to no avail unless a request or petition for extension is filed. " (Emphasis added).
Notice ofNovember 5. l 985 (mm 0.6. 27).

I] :37 C.F.R, § l.l8 {issue fee at or before mailing of Notice of Allowance, pursuant to 3'? C.F.R.
§ 1.3l l(b)).

NOTE: Section l .3l l (it) provides that an authorization to charge the issue fee ('5? l. in?) to a deposit account may be filed
in an individual application only after the mailing of the notice of allmuance. Accordingly general
authorizations to pay fees and spectfic authorizations to pay the issue foe that are filed prior to the mailing ofa
notice ofaitowance will generally not be treated at requesting payment ofthe tssuefee anti will not be given efilect
to act as a reply to the notice of allowance. Applicant. when paying the issue fee. should submit a new
authorization to charge fees. such as by completing box 6b an the current PlUL-ESBform. Where no replu to the
notice of allowance is received the application will stormr abandoned notwithstanding the presence ofgeneral
authorizations to payfees or a specit‘t'c authorization to pay the issue fee that there submitted prior to mailing of
the notice of allowance. Where an attempt is maria to pay the issue flee but an incorrect amount is submitted.
§ Lilithfll}, or where the Office ‘5 issue fire transmittal farm (currently PTOL-Sflfw is completed by applicant
and submitted. § 1.3! ltb){2). in reply to a notice ofailawance. an exception will be made. Such submissions will
operate as a request to charge the issue fie to any deposit account idcatUied in a previouslyfiled (tie, submitted
prior to the mailing ofthe notice ofallowance) authorization to chorgefi'es. and will be allowed to act as payment
of the correct issue fie. § l.3l Nb). See also the change to § l.26t'b). Notice ofSeptember 8. 2000. Fed. Reg.
54603-54683. at 5-6646 and 5464 7.

NOTE: 3? CF. R. § t.28{bj requires “Notification ofany change in loss ofentitiement to small entity status must befiled
in the application . _ . prior to paving. or at the time ofpaying . . . issue fee. " From the wording of37 CHIP. §
138(13): (a) notification ofchange ofstottts must be made even it" the fee is paid as "other than a small entinr"
and (b) no notification is required tithe change is to another small entity.

E 3’? OF.R. § 1.492(e) and (t) (surcharge fees for filing the declaration andtor an English translation of
an international application later than 20 months from the earliest claimed priority date)

WARNING: it is suggested that you ahrajtts check this last authorization.

777M“
SIGNATURE OF PRACTITIONER

 

 

Reg. No.: 42.747 Mark G. Knedeisen
(type or print name ofpractitioner)

Tel. No.2 (412)355-6342 K&L Gates LLP
PD. Address:

Customer No; 262 85 K851. Gates Center
210 Sixth Avenue

Pittsburgh, PA 15222

(Completion of Filing Reqmrcmcnts for international Application Entering National Stage in Desigiatcd Office
(DOtUS) under 35 use. §371 [ll—SI—page a ofo)
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UNITED STATES PATEN'I' AND Tmmwea OFFICE It" I'I‘IITI) HT \‘l‘I-‘Ji ”FIN II'I'M F‘N'r I'll? I1 “I III INN—T"
United Stu ' It and Trademark (“Tim-

5" 'M " J'I .l\' I'A‘II'II'TT'H 
  

.1mll \ .- r ...‘| ‘-|-l.\|‘
 

 
 

 

I..5. M’PIJCA I ION MEMBER .-\.':.r. l'-l.RS'I'.V.J\.'\-1LLD At-Pl_tt'.-\N't AT“. casted No.

IEI‘BGARS Michael .I. I’cIliilul IISUISRI’F'H IS

25235 r.~.ll-:R.\mr'liir~..-\l .\l‘l'l.ll Miro: NU.
KSIL GATES LLP PCT” $008975!

 

 

  
PHIORI'I Y DA 1' | -.

(HKJWZOUK

CONFIRMATION N0. 3553

371 FORMALITIES LETTER

lullllllllllIllllIllIlllllllltlllllgllgllullllllll

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371

IN THE UNITED STATES DESIGNATEDI'ELECTED OFFICE (DOIEOIUS)

The following items have been submitted by the applicant or the IE to the United States Patent and Trademark
Office as a Designated Office (37 CFR 1.494}:

- Indication of Small Entity Status
- Priority Document

- Copy of the International Application filed on I0i05i2010
- Copy of the International Search Report filed on 10i05l2010
- Preliminary Amendments filed on 10i05i2010
- lntormation Disclosure Statements filed on rorosrzoi O
' U.S. Basic National Fees tiled on 10f05r2010

- Priority Documents filed on 10r05r2010

- Specification filed on 10105l2010
- Claims tiled on 10r05/2010
- Abstracts filed on 1DIDSIQU1U

- Drawings filed on 10l0512010

The applicant needs to satisfy supplemental tees problems indicated below.

210 SIXTH AVENUE r..x.i=tt_1xo lJ.-\'I'l'_-

PITTSBURGH, PA 15222-2613 MILITIEIIIVJ 
 

The Iollowing items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

r Oath or declaration of the inventors. in compliance with 37 OFF! 1.497(3) and to). identifying the application by
the International application number and international tiling date.

. To avoid abandonment. a surcharge (tor late Submission of tiling tee. search tee. examination lee or oath or

deciaration) as set forth in 37 CFR 1.492(h) of $55 for a small entity in compliance with 37 CFR 1.27. must be
submitted with the missing items identified in this letter.

SUMMARY OF FEES DUE:

Total additional fees required for this application is $65 for a Small Entity:

- $65 Surcharge

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,
WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

page 1 of?

FORM PCTDterCI-QDS l'ETl Formarrtres Nolrcel
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The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFFH 138(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed

to the address given in the heading and include the LLS. application no. shown above [37 CPR 1.5)

Registered users of EFS—Web mayr alternatively submit their reply to this notice via EFS-Web.
https:irsportal.usptogovlauthenticatei'AuthenticateUserLoca]EPthml

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at httpjiwwwusptoggvigbc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

[’Ai Tl .I-"t'l'ij R KlDWl-ll J.
 

'l‘clcphonc: i5 71 J 272-0398

page20r2

FDFWI PGTDfl-ECH‘QOE r'ar'r Formarrlrea NUilGE.‘

Exhibit 1014 — p. 256



Exhibit 1014 - p. 257

DOCKET NO. 080188PCTUS PATENT 

DECLARATION

INVENTORSHIP IDENTIFICATION

As a below named inventor. I hereby declare that my residence, post office address and citizenship

are as stated below. next to my name. I believe that I am the original. first and sole inventor (if onlyI one name

is listed below) or an original. first and joint inventor (ifplural names are listed below) of the subject matter

that is claimed. and for which a patent is sought on the invention entitled:

WIRELESS EARPHONE THAT TRANSITIQN§ BE [LVEEN WIRELESS NETWORKS

TITLE OF INVENTION

SPECIFICATION IDENTIFICRTION

The specification of which was filed on October 5 2010, as Serial No.12lgafi 488 and was described

and claimed in PCT International Application No. PCTflJSZUOQlOSQ?54 filed on Agn'l 'i'. 2009.

  

ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby state that l have reviewed and understand the contents of the above-identified specification.

including the claims as amended by any amendment referred to above.

I acknowledge the duty to disclose information. which is material to patentability as defined in 3?,

Code of Federal Regulations. 5 1.55.

CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATIONIS) UNDER 35 U.S.C. § 119(e)

I hereby claim the benefit under Title 35. United States Code. § 119(e) of any United States

provisional application(s} listed below:

Provisional Application Number Filing Date

61l123,265 April 7. 2008

CLAIM FOR BENEFIT OF EARLIER USIPCT APPLICATIONS) UNDER 35 U.S.C. 120
[All Foreign ApplicationtS), ifAny, Filed More Than 12 Months

(6 Months For Design) Prior To This US. Application)

I hereby ctaim the benefit under Title 35. United States Code, § 120 of any United States

application(s} or 365(c) PCT international application(s) designating the United States of America that isiare

listed below and, insofar as the subject matter of each oi the claims of this application is not disclosed In the

prior United States or PCT international applicationis) in the manner provided by the first paragraph of

Title 35. United States Code. § 1 12. I acknowledge the duty to disclose information which is material to

patentability as defined in 37. Code of Federal Regulations. § 1.56. which became available between the filing

date of the prior applicationts) and the national or PCT international filing date of this application.

U.S Parent PCT Parent Date Of Filing Parent Patent

Application No. Application No. (Day. Month. Year) No. (trappricable) 
Declaration Page 1P|~24561TE v1 12M3?-002?1
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DOCKET NO. 080188 PCTUS PATENT

DECLARATION

I hereby declare that my presentation of this paper constitutes a certification under 37 C.F.R § 10.18,

which provides, in part. that all statements made herein of my own knowledge are true and that all statements

made on information and belief are believed to be true; and that further that these statements were made. with

the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or

both. under Section 1001 of Title 18 of the United States Code. and that such willful statements may

jeopardize the validity of the application and any patent issuing therefrom.

sremrunsrsi

 

lnventorfs)

Michael J. Pelland
{GWEN NAME) FAMILY {0R LAST NAME)

 Inventor‘s signature

Date Country 01 Citizenship LL 53
Residence ”@2160La “weal lam: flmuhm L0,}, SH 9&3 ”5‘735;
Post Office Address: Prlt'lmhnl L-JE

Michael J. Koss
(GWEN NAME) {MIDDLE iNmAi. OR NAME; FAMILY (0R LAST NAME]t

Inventor's signatureDate ’ H [flag 2 Country otCitizenship [(5.5 .
Residence Migmflfififi ._ W! {zfiflfisr 91
Post Office Address: .. NZ. ‘13 N N WE

Michael Se an

{GIVEN anME) (MIDDLE l'Ni'TIAL 0R NAME} FA MlLY (DR LAST NAME)

inventor's signature
 

 

 

 

Date Country of Citizenship

Residence

Post Ofl‘ice Address:

Steven Reckam

(GWEN NAME) (MIDDLE leAL OR NAME) FAMILY (OR MST NAME]

Inventor‘s signature

Date Country of Cittzenship

Residence

Post Office Address:

 

Declaration Page 2
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DOCKET NO. 080188PCTUS PATENT

DECLARATION

i hereby declare that my presentation of this paper constitutes a certification under 37 C.F.R § 10.18,

which provides‘ in part, that all statements made herein of my own knowledge are true and that all statements

made on information and belief are believed to be true; and that further that these statements were made with

the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or

both, under Section 1001 of Title 18 of the United States Code, and that such willful statements may

jeopardize the validity of the application and any patent issuing therefrom.

 

 

 

 

 

SIGNATURE(S}

Inventories.)

Michael J. F'eiland
(GWEN NAME) (MlDDLE lNlTl'AL on NAME} FAMILY {0R LASTNAMEJ

Inventors signature

Date Country of Citizenship

Residence

Post Office Address:

Michael . J. Kese
(GWEN NAME} (MiooLE lNlTlAL 0e NAME} FAMILY (OR LASTNAMS

lnirentor‘s signature

Date Country of Citizenship

Residence

Post Office Address:

Michael Sagan
{GWEN NA ME) (MlDDLE lNl’TlAl. OR NAME) FAMILY (OR LAST NAME)

Inventor’s signature

Date i2: i 0 IZ-G?‘ g 2 Country of Citizenship 0 fl
Residence 9’ W59???) QT
Post Office Address:

 

    
 

Steven Reckam
(GWEN NAME) (MIDDLE erAL OR NAME FAMlLYi’OR MSTNAME}

lnventor's signature
 

Date Country of Citizenship

Residence

Post Ofiice Address:

 

 

Declaration Page 2
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DOCKET NO. DBO188PCTUS PATENT

DECLARATION

I hereby declare that my presentation of this paper constitutes a certification under 37’ C.F.R § 10.13,

 

which provides. in part, that all statements made herein of my own knowledge are true and that all statements

made on infomatlon and belief are believed to be true; and that further that these statements were made with

the knowledge that willful false statements and the like so made are punishable by fine or imprisonment. or

both. under Section 1001 of Title 18 of the United States Code, and that such willful statements may

Jeopardize the validity of the application and any patent issuing therefrom.

SIGNATURE(S)

lnventor(s)

Michael J. Peliand
(GWEN NAME) (MIDDLE iNlTIAL on NAME} FAMILYi'OR LAST NAME]

lniientor's signature

Date Country of Citizenship

Residence

Post Office Address:

Michael J. Kose
(GWEN NAME) (moon:- iNmAL on NAME FA MILY (on LAST NAME)

tnventor’s signature

 

Date Coumry of Citizenship

Residence

Post Office Address:

Michael Sagan
(GWEN NAME) {MIDDLE iNiTlAL 0R MME} FAMILY {on LAST NAME)

Inventor‘s signature
 

 

 

 

Date Country of Citizenship

Residence

Post Office Addrese:

Steven Reckam
(GWEN NAME) FA MIL? (os LAST NAME)  

 
  

 

. . (MIDDLE h J‘TTAL OR NAME)

Inventors signature

Date Country of Citizenship 05"]

Residence WWW——
PostOfl‘ice Address: .5308 {met flout?

Declaration Page 2
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DOCKET NO. 0301BBPCTUS PATENT

Gregogg J. Hallingsiad
(GIVEN NAME) {MIDDLE INi'i'TAL 0R NAME) FAMILY (OF? LAST NAME)

lave-mos signature AdJme/—___
Date 1 12/me Countty of Citizenship US A

Residence {SiO 5.1%”;ch Q,- fi {01 Max:160"? MI 5370 '1‘

Post OfficeAddress: 151° “Haggai? £25 {Jfiof {flmdfjofi vi 5 3709‘

 

Jeffrex K. Bovea
{GIVEN NAME) (MiDDLE i'NITIAL 0R NAME) FAMILY (0R LAST NAME)

_ Inventor’s signature

Date Country of Citizenship

Residence

Post Office Address:

Morgan J. Luwegg
{GIVEN NAME} fl (MIDDLE .wmAL OR NAME] FAMIL Y {OR LAST NAME)

 Inventor's signature % ' .
Date ountry of Citizenship Us &

Residence '1’ y 6-; h ’1' "‘ 3 S 3“
1: via; ’ 21.Post Office Address: i 9-:

K This declaration ends with this page.

Declaration Page 3
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DOCKET NO. flBlHHBPCTUS PATENT

G J. Hallin stad
(GWEN NAME; (momsmm OR NAME} FAMILYfOR LAST NAME)

Inventor’s signature

Date Country of Citizenship

Residence

Post Office Address:

Jefire! K Bovee
{GIVEN NAME} [MIDDLE mrrw. 0R NAME) FAMILY {0R LAST NAME)

  
 
 

 
Date

Residence

Post Office Address:

Megan J aneg
{GWEN MME) (MIDDLE J'NITHL OR WE] FAMILY {OR LAST NAME)

lnveniur’s signature

Date Country of Cifizenship

Residence

Post Office Address:

This declaration ends with this page.

Daciarafion Page 3
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PATENT 080188PCTUS

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Pelland et al. Examiner: TBD

Serial No.: 12i936,488 Art Unit: TBDVVVVV
Filing Date: October 5. 2010 Atty. Docket No. 080188PCTUS

Title : WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS

NETWORKS

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mali Stop: Amendment
Commissioner for Patents

Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicants, in accordance with their duty of disclosure pursuant to 37 C.F.R.

§ 1.58, hereby advise the United States Patent and Trademark Office of the references

listed on the accompanying forms PTOfSBfOBA and PTOiSBr’OBB. Copies of the non-

U.S. patent documents, if any. are enclosed.

Applicants note that although the cited references may be relevant to the

examination of the above—referenced application. under 37 C.F.R. § 1.9?(h). the filing of
this information Disclosure Statement "shall not be construed to be an admission that

the information cited in the statement is, or is considered to be. material to patentability

as defined in § 1.56(b)." Applicants further note that the filing of this information
Disciosure Statement is not an admission that the references cited herein constitute

prior art under 35 U.S.C. §§ 102-103 with respect to the captioned application.

Applicants submit that no additional fee is necessary for consideration of this

information Discfosure Statementunder 3? C.F.R. § 1 .9?(b)(1). Nevertheless, the

Office is hereby authorized to charge Account No. 11-1 110 for any fees necessary for
consideration of this information Disciosure Statement.

Respectfully submitted.

Date: M110”— W
Mark G. Knedeisen

Reg. No. 42,747

K&L GATES LLP

210 Sixth Avenue

Pittsburgh. PA 15222 Ph. (412) 355-6342

Customer No. 26285 Fax (412) 355-6501

PI—248369? V1
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PTOISBiUBa (OT-09}
Approved for use through DTIB‘UZDtZ. DMB 0051-0031

LLS. Palent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under [he Pa network Reduction Act 0t 1995. no - rsons are r- i tilted to resond lo a collection of lnrmnatlon unless It contains a valid OMB control number

Complete if Known

Substitute for form tddBl’PTO Application Number 1 219363.138
Filing Date October 5. 201 0

INFORMATION DISCLOSURE First Named inventor Michael J. Pelland
STATEMENT BY APPLICANT Art Unit TBD

Examiner Home TBD

 
 
 
 

 

 

Attorney Docket Number 0801 BBPCTUS

U.S. PATENT DOCUMENTS

”Wine” ”umber Publication Date Name of Patentee or
MM-DD-WYY Applicant of Cited Document

 
Pages. Columns. Lines. Where
Relevant Passages or Relevant

Figures Appear

Examiner

 
09—30—2010 Menard et al.

5.?84.585 07—21—1998 Stanford et al.

—— 5.792. 09-14-2004 Lemchan etal.
-—Lemchen et aI.

1120.303 32 10-1 0-2006 Halt
7.130.505 132 11-21-2005 Hachirnura et at.
7.590 are 132 10-05-2009 Awiszus

T.?B4:T75 32 07 27-2010 Tarkoft et at.

 
 

 

 
 
 
  
 
 

 

 

  
 
 

 

 
 
 

 

  HI

 
Examiner Date
Si . nature Considered

'EXAMINER: Initial if reference considered. whether or not citation Is in conformance with MPEP 609. Draw line through citation it not in conformance
and not considered. Include copy of this term with next communication to appticant. ‘ Applicant's unique citation designation number {optional}. ? See
Kinds Codes of USPTO Patent Documents at wwusgtogov orMPEP 0010-1. 3 Enter Office that issued the document. by the Moletter code {WiPO
Standard 3T3). ‘ For Japanese patent documents. the Indicelion of the year of the reign of the Emperor must precede the serial number of the patent
document. 5 Kind of document by the appropriate symbols as Indicated on the document under WlPO Standard STJG it' possible.
" Applicant is to ptace a check mark here it English language Translation is attached.

This collection of information Is required by 3? CFR 1.9? and 1.93. The information is required to obtain or retain a benefit by the public which is to tile
(and by the LISPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 3? CFR 1.14. This collection is estimated to take 2
home to complete. including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the amount of time you require to complete this form endror suggestions for reducing this burden. should be sent to
the Chief Information Officer. Us. Patent and Trademark Office. PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES 0R
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P13. Box 1450. Alexandria. VA 22313-1450.

”you need assistance in comptering the form. call f—fiOO—PTO‘QTQQ {13800-7369 199) and select option 2.
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PTOi’SBiEtBD {Di-09)
Approved for use through 01612012. 0MB 0551-0031

US. Patent and Trademark Office: U.5. DEPARTMENT OF COMMERCE
Under the Pa erworti Reduction Act of 1995. no - ersons are re ulred to res: . - lo a collection of Information unless It contains a valid OMB oontroi numbai
 

Substitute for form 1449iPTO Application Number 12i936_433
Filing Date October 5. 2010

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 

 

[use as many sheets as necessary)
 

Include name of the author {in CAPITAL LETTERS}. title of the article {when appropriate), title of the
item (book. magazine. journal, serial. symposium, catalog. etc], date. pagets}. volume-issue

number s . uplisher. cl -ublished
International Search Report for international Application No. PCTiU309i39?54 mailed June 11,
2009. 2 pages.

Exa miner
lnitiats'l

 
 

International Preliminary Examination Report for International Application No. PCTiUSOQi39?54
mailed October 28. 2010, 8 pages. 

Written Opinion of the international Searching Authority for Internationat Application No.
PCTiUSDE-Jil39754 mailed June 11. 2009. 5 pages. 

 

 

 

 

 

 

 

  
 

Examiner
Si-nature

"EXAMINER. Inilial ifrererenco considered. whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance
and not conSIdered. include copy at this lorm with next communication to applicant
' Applicant's unique citation designation number {optional}. ‘ Applicant is to place a check mark here it English language Translation Is attached. This
collection or information is required by 3? CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTCI to process) an application. Confidentiality is governed by 35 USS. 122 and 3? BFR 1.14. This collection is estimated to take 2 hours to
complete. including gathering. preparing. and submitting Ute completed application tom: to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form andror suggestions for reductng this burden. should be sent to the Chief
Information Officer. Ll 5. Patent and Trademark Ofiice, PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SENDTO: Commissioner [or Patriots. PD. Box 1450. Alexandria. Wt 22313-1450.

 

it you need assistance in completing the icon. nail Lana-Promos (momma-9199) and seiectopiion 2
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PCT/U320091039754 28.10.2010

PATENT COOPERATION TREATY

From me
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: _ _
MARK G. KNEDEISEN
'K&L GATES LLP PCT
‘tt&L GATES CENTER NOTIFICATION OF TRANSMITI‘AL OF
210 SIXTH AVENUE INTERNATIONAL PRELIMINARYPITTSBURGH. PA ”222-2613

EXAM [NATION REPORT

{PCT Rule 71.1)
 

 
  

 
 

Date of Mailing

(dameonfMEflP) 2 8 0 C T 2010

lMl‘ORTANT NOTIFICATION

International filing date (dayi’monlhdveori Priority date (Mimomh/year}

07 April 2009 (07.04.2009) 03" Ari] 2003 (01.04.2008)

  
 

I Applicant‘s or agent’s lite reference

cam BSPCT

International application No.

PCTI'USOQI‘BQ'I’SII

Applicant

  
   

 
 

  
 

 

K055 CORPORATION 

  l. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary examination report and its annexes. if any, established on the international application.   

 A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to all
the elected OITices.    

 

  Where required by any of the elected Offices, the International Bureau will prepare an English translation of the
report (but not of any annexes] and will transmit such translation to llicse Offices. 

 

 
REMINDER
 
 

  The applicant must enter the national phase before each elected Oflice by perfomiirtg certain acts (filing translations
and paying national fees) within 30 months from the priority date (or later in some OfficesMArtiele 39(1))(see also
the reminder sent by the I nternational Bureau with Form PCT/13801).

 
 

  Where a translation of the international application must be furnished to an elected Ol’lice, that translation must
contain a translation of any annexes to the international preliminary examination report. It is the applicant's
responsibility to prepare and furnish such translation directly to each elected Office concerned.  

 

  
 

For further details on the applicable time limits and requirements of the elected Offices, sec Volume II of the PCT
Applicant's Guide. 

 

 
 

 
Authorized ol'liccr
 

Name and trialling address of the [PENUS
Mail Stop PCT, Alto IPIEN US
Commissioner for Patents
PO. Box [450
Alexandria. Virginia 223 ”-1450

Facsimile No.

Form PCTIIPEAM |6 (July 1992)

 
 
 
 Charles Appiah

     
Telephone No. STI-ZB-Sllilt}
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PCT/U32009I039754 28.10. 2010

PATENT COOPERATION TREATY

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule ‘70)

Applicant 5 or "gem 5 file reference FOR FURTHER ACTIDN See Notification ofTransntitlaI oflntcrnittiena]
OBUISSPCT Preliminary Examination Report (Form PCTi’lPEAM 16)
international application No. International filing date fa'aylmamhfivear} Priority date {dim/monthorear)

PCTflJSUW397§4 07 Ari12009 07.04.2009) 07 Auril 2008 07.04.2003
International Patent Classification (l'PC) or national classification and lPC

lPC‘. HIMR li‘02( 2005.01)
USPC'. 455i3.06,575.1

Applicant
K055 CORPORATION

This international preliminary examination report has been prepared by this International Preliminary
Examining Authority and is transmitted to the applicant according to Article 36.

This REPORT consists ofa total egg sheets, including this cover sheet.

El This report is also accompanied by ANNEXES, i.e., sheets ofthe description, claims andfor drawings
which have been amended and are the basis for this report andfor sheets containing reetificati ens made
before this Authority (see Rule T016 and Section 60? of the Administrative Instructions under the PCT).

These annexes consist of a total of' sheets.
 

This report contains indications relating to the following items:

I E Basis of the report

II E] Priority

Iii Non-establishment of report with regard to novelty, inventive step and industrial applicability

IV Lack ofunity ofinvention

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Vt Certain documents cited

Certain defects in the international application

Certain observations on the international application

Date of submission of the demand Date of completion of this report

03 December 2009 (03.12.2009) 21 October 2010 (11.10.2010)

Name and mailing address ufthc [PENUS
Mail Stop PCT. Alta: [PENII USCommissioner {or Patents
no. on [450 Charles Appiah
Alexandria. Virgini- 223 l3- I450

Facmmj]: No. Telephone No. 571-273-8300
Form PCTI'IPEAMGQ [cover sheet)(]ttly I998}

Authorized officer
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I. Basis at the report  

I. with regard to the elements of the international applicationz“

the international application as originally filed.

El the description:
pages 22—28 as originally filed
pages None filed with the demand
pages None , filed with the letter of

the. claims:

pages l-33 , as originally filed
pages None as amended (together with any statement) under Article [9
pages None . filed with the demand
pages Nonc filed with the letter of

the drawings
pages l-lfi as originally filed
pages None , filed with the demand
pages Nobc filed with the letter of
 

the sequence listing part of the description:
pages Til—one __ , as originally filed
pages None filed with the demand
pages None , filed with the letter of

. with regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.
These elements were available or furnished to this Authority in the following language which is:

 

El the language of a translation furnished For the purposes of international search (under Rulcz3. lib».
E] the language of publication ofthe international application (under Rule 48303)).
El the language of the translation furnished for the purposes of international preliminary examination! under Roles

55.2 andfor 55.3).

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

I: contained in the international application in printed form.
filed together with the international application in computer readable form.

Furnished subsequently to this Authority in written Form.

furnished subsequently to this Authority in computer readable form.

The statement that the subsequently furnished written sequence listing does not go beyond the di5closure in the
international application as filed has been furnished.

The statement that the information recorded in computer readable form is identical to the written sequence listing
has been Furnished

The amendments have resulted in the cancellation of.-

El the description. pages
D the claims, bios
I: the drawings, sheets/fig _ _

S. D This report has been established as if (some of} the amendments had not been made, stnee they have been considered to go
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule ?0_2(c}),' "

' Replacement sheets which have beenfurnished to the receiving Dflice in rrrpcrtre to an imitation under drtr'cl‘a N are refined to in
this remrt at “crigino!b:filed"ond are not annexed to this report since they do not contain amendments {Rules ?t'l. l6 and 70. l 7).
' ‘ Any replacement sheet containing such amendment: must be referred to under item I andannexed to this report.
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT
 

  V. Reasoned statement under Rule 66.2(n)(ii) with regard to novelty. inventive step or industrial applicability;
citations and explanations supporting such statement  
 

 
  

 
  

 

 
 

  

 

1. STATEMENT

Novelty (N)

Inventive Step ([3)

Industrial Applicability (1A)

2. CITATIONS AND EXPLANATIONS
Please See Continuation Sheet

Form PCTNPEANO‘) (Box V) (J My “398}
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Supplemental Bolt _ _
[To be used when the space in any of the preceding boxes is not SUffiClElfl) 

Claims l-33 meet novelty under PCT Article 33(2).

Claim 1 An earphone comprising
a body, wherein the tied).r comprises:
at least one acoustic transducer for converting an analog electrical signal to sound; an antenna; and a transceiver circuit in
communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals
via the antenna, and wherein the transceiver circuit is for out-pulling the analog electrical
signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware. which when executed by the transceiver circuit. causes the
transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoe wireless network when the data source is in wireless communication
range with the earphone via the ad hoc wireless nonverk;
transmit data via the ad hoe wireless network to the data source regarding one or more infrastructure wireless networks detected by the
transceiver circuit when the earphone and the data source are communicating via the ad hoe wireless network. wherein the data
comprises identification data and signal strength data for the one or more infrastructure wireless networks; and
when the data source is not in wireless communication range with the earphone via the ad hoe wireless network. transition automatically
to receive digital audio via an infrastructure wireless network.

2. The earphone of claim 1, wherein the data source comprises a digital audio player. 3. The earphone ofeiaim I, wherein the transceiver
circuit comprises: a wireless communication module; it processor mit in conunaunioation with the wireless conununieation module; a
non-volatile merrier).r unit in communication with the processor unit; and a volatile memory.r unit in communication with the processorunit.

4 The earphone of claim 3, wherein the wireless communication module comprises a Wi-Fi
communication module.

5.The earphone of claim I. wherein the infrastructure wireless network comprises aWLAN.

s The earphone of claim I. wherein the transceiver ch'cuit is for receiving digital audio
liom the data source via the infrastructure wireless network when the data source is not in wireless communication range with the
earphone via the ad hoe wireless network.

3'. The earphone ofclaim 6, wherein the infrastructure wireless network is a preset
infrastructure wireless network Lhat the data source transitions to when the data source is not in wireless communication range with the
earphone via the ad hoe wireless network and when the pro-set infrastructure wireless network is in range of both the earphone and thedata source.

B.'l'he earphone oi'claitn I, wherein the firmware. when execated by the uonscciver circuit.
causes the transceiver circuit of the earphone to connect to a hostserver via a second infrastructure wireless network when (i) the data
source is not in wireless communication range with the earphone via the ad hoe wireless network and (2] the data source and the
earphone are not in wireless communication via the pie-set infi'astructure wireless network.

9.The earphone ofclaim I, wherein the firmware, when executed by the transceiver circuit.
causes the transceiver circuit of the earphone to connect to a host server via the infrastructure wireless network when the data source is
not in wireless communication range with the earphone via the ad hoe wireless network.
10. The earphone of claim 9, wherein the earphone is for receiving streaming digital audio from the host server via the infrastructurewireless network.

1 l. The earphone of claim 9, wherein the earphone is for receiving a first network address for a first screaming digital audio content
server from the host server via the infrastructure wireless network.

II. The earphone ofclaim I 1, wherein the earphone comprises a user control that, when activated, causes the earphone to submit an
electronic request via the infrastructure wireless network to the host server for a second network address for a second streaming digitalaudio content server

i3. The earphone of claim I21 wherein the user control comprises a button.

 
Form PCTHPEANOQ (Continuation Sheet) (Juli.r 1998)
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Supplemental Bolt
(To be used when the space in any of the preceding boxes is not sufficient) 

14. A system comprising: a data source for wirelessly transmitting streaming digital audio; and a wireless earphone that comprises:
at least one acoustic transducer for converting an analog electrical signal to sound; an antenna; and a transceiver circuit in
communication with the at least one acoustic transducer and tlte

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals via the antenna1 and wherein tlte transceiver
circuit is for outputting the analog electrical signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit
comprises firmware, which when executed by the transceiver circuit, causes the
transceiver circuit to:

receive the streaming digital audio wirelessly from the data source via an ad hoe
wireless nelWork when the data source is in wireiess communication range
with the earphone via the ad hoe wireless network;
transmit data via the ad hoc wireless network to the data source regarding one or
more irastructure wireless networks detected by the uansceivcr circuit when
the earphone and the data source are communicating via the ad hoc wireless
network, wherein the data comprises identification data and signal strength
data for the one or more infreslruc~rc wireless networks; and
when the data source is not in wireless communication range with the earphone
via the ad hoc wireless network. transition automatically to receive streaming
digital audio via an infrastructure wireless network.

[5. The system ofciaim 14, wherein the data source comprises a digital audio player.

to. The system of claim 14, further comprising a host server that is in communication with
the wireless earphone via the infrastructure wireless network.

l7. The system ofciaim 16. wherein the firmware of the transceiver circuit ol'the wireless earphone, when executed by the transceiver
circuit, causes the transceiver circuit of the earphone to connect to the host server via the infrastructure wireless network when the data
source is not in wireless communication range with the earphone via the ad hoc wireless network.

IS. The system of claim 16, wherein the host server is for streaming digital audio to the earphone
via the infrastructure wireless network.

l9. The system ol'clat'm 16, wherein the host server is for transmitting a first network address for a fLrst streaming digital audio content
server to the earphone via the inwostructurc wireless network.

20. The system ol'claim [9. wherein the earphone comprises a user control that. when activated. causes the earphone to submit an
electronic request via the infrastructure wireless network to the host server for a second netwmk address for a second streaming digital
audio content server.

2 l. The earphone of claim 20, wherein the user control comprises a button.

12. The system of claim 1?, further comprising a web page for the wireless earphone through which a user is capable of configuring one
or more settings for the wireless earphone.

23. The system of claim 14. wherein the infrastruc~tre wireless network comprises a WLAN. 24. The system of claim to, wherein the
firmware, when executed by the infrastructure wireless network is a pro-set infrastructure wireless network that the data source
transitions to when the data source is not in wireless communication range with the earphone via the ad hoe wireless network and when
the pre-set infrastructure wireless network is in rangc‘ ofboth the earphone and the data source.

25. The system of claim 14. wherein the firmware, when executed by the transceiver circuit, causes the transceiver circuit of die
earphone to connect to a host server via a second infrastructure wireless network when {I} die data source is not in wireless
communication range with the earphone via the ad hoe wireless network and {2} the data source and the earphone are not in wireless
communication via the pre-sct infrastructure wireless network.

26. The system of claim 25. wherein the host server is for streaming digital audio to the earphone via the infrastructure wireless network.

2?. The system of claim 25, wherein the host sever is for transmitting a first network address fora first streaming digital audio content
server to the earphone via the infiastructurc wireless network.

28. The system of claim 2?, wherein the earphone comprises a user control that. when activated. causes the earphone to subrrut an
electronic request via the infrauuctttre wireless network to the host server for a second network address for a second streaming digital
audio content server.
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29. The earphone of claim 28. wherein the user control comprises a button. 30. A method comprising: receiving1 by a wireless earphone.
via an ad hoe wireless network. digital audio from a data
source when the data source is in wireless communication with the earphone via the ad hoe wireless network;
transmitting data via the ad hoe wireless network to the data source regarding one or more infrastructure wireless networks detected by
the transceiver circuit when the earphone and the data source are communicating via the ad hoe wireless network. wherein the data
comprises identification data and signal strength data for the one or more infrastructure wireless networks: convening, by the wireless
earphone, the digital audio to sound: and when the data source is not in wireless communication with the earphone, transitioning
automatically, by the earphone. to receive digital audio via an infrastructure wireless network.

3 l. The method ot'clairn 30, wherein transitioning automatically by the earphone to receive digital audio via an infrastructure wireless
network comprises transitioning automatically to receive digital audio from the data source via an infrastructure wireless network when
the data source is not in wireless communication range with the earphone via the ad hoe wireless network.

32. The method of claim 30, wherein transitioning automatically by the earphone to receive digital audio via an irl'l-‘xaslnrcture wireless
network comprises transitioning automatically to receive digital audio from a host sever via the infrastructure wireless network when the
data source is not in wireless communication range with the earphone via the ad hoe wireless network

33. The method ol‘clairn 30. wherein transitioning aulomalicfllly by the earphone to receive digital audio via an intrastnrcture wireless
network comprises: receiving, by the wireless earphone via the infastructure wireless network, from a host server
connected to the infrastructure wireless network, a netwurk address for a streaming digital audio content server; and
cementing, by the wireless earphone, to the streaming digital audio content server using the
network address received from the host server.

V. 2. Citations and Explanations:

  

 
Form PCTMEN-109 (Continuation Sheet} (Jul y 1998)
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[NTERNATIDNAL PRELIMINARY EXAMINING AUTHORITY

 

 
  
 

To:
MARK Cr. KNEDEISEN
K&L GATES LLP PCT
K&L GATES CENTER NOTIFICATION OF TMNSMITTAL 0F
2l0 SIXTH AVENUE |

PITTSBURGH, PA [5222-2613 NTEEaNAAgi—gzglégfigggARy
[PCT Rule 7|.”

Date of Mailing
{dayfmonrMIear}

Applicant‘s or agent's file reference
IMPORTANT NOTIFICATION

080i BSPCT

international application No. International filing date (dqtlnronfhftear) Priority date (daydmomhfivaar)

PCTfUSfl9t39754 0? April 2009 (01042009) 0? April 2008 (07.04.2008)
Applicant

 

 

 
K053 CORPORATION

l. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary examination report and its annexes, if any, established on the intemalional application.

A copy of the report and its annexes, ii'any, is being transmitted to the International Bureau for communication to all
the elected Oli‘rees.

Where required by any of the elected Olliees. the International Bureau will prepare an English translation of the
report (but not ol‘any an ncxes} and will transmit such translation to those Offices.

REMINDER

The applicant must enter the national phase before each elected Oliiee by performing certain acts (Filing translations
and paying national fees) within 30 months from the priority date (or later in some Offices)(Anicle 39(1)}(see also
the reminder sent by the International Bureau with Form PCTHBI‘SOI).

Where a translation of the international application must be furnished to an elected Office, that translation must
contain a translation ofany annexes to the international preliminary examination report. It is the applicant’s
responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable time limits and requirements of the elected Offices, see Volume I] of the ?CT
Applicant‘s Guide.

Name and mailing address ol'llie IPENUS Authorized officer
Mail Stop PCT. Alln: WEN LIS . C ICommissioner for Patents . Charles Apptah 6%;PO. Box Nit]

Alexandria. Virginia 22364450 Telephone No. 571-273-3300
Facsimile No.

Form PCTnPEAMté (July 1992)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article IS and Rules 43 and 44)

Applicmls “' 5'5““ 5'“ reference FOR FURTHER see Form Pcrrtsnrzza
OSOIBEPCT ACTION as well as. where applicable, item 5 below.

liiteniatiottal application No. International Filing date Mayfmunthtfvear) (Earliest) Priority thti.‘ {dayr’monthl’yeur}
PCTIUS 09139754 07 April 2009 {01042009} or April 2003 taro-teens;

Applicant
K055 Corporation

This intemational search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article IS. A top).r is being transmitted to the International Bureau.

This intemational search report consists ol‘a total of Q; sheets.
D it is also aucompanled by a 1:qu ofeach prior an document cited in this report

I . Basis of the report
a. with regard to the language. the international search was carried out on tile basis of

E the international application in the language in which it was filed.

[I a translation of the international application into which is the language or
a translation furnished for the purposes at international search (Rules I2.3(a} and 23. Itbl)

This international search repott has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 9! (Rule 43.6bt‘s(a)).

With regard to an).r nucleotide andror amino acid sequence disclosed in the international application. sec Box No. l.

Certain claims were found unsearchable (see Box No. Iii.

Unity oi invention is lacking (see Box No. Ill).

4. With regard to the title.

the text is approved as submitted by the applicant

D the test has been established by this Authority to read as follows-

3. With regard to the abstract,

E] the tettt is approved as submitted by the applicant

E] the teltl hits been establishedt according to Rule 38.2w]. by this Authority as it appears in Box No. IV. The applieanl
may, within one month From the date ofmailing ufthis itttcntational search report. submit comments to this Authority.

6. With regard to the drawings,

it. the Figure orthe drawings to be published with the abstract is Figure No. 20

E as suggested by the applicant.
D as selected by this Authority, because the applicant failed In suggest a figure.
D as selected by this Authority. because this figure better characterizes the invention.

b. D none ofthe figures is to he published with the abstract.

 
I-‘orrn PCTJ'ISAJQIU (first sheet) (April 200?]
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INTERNATIONAL SEARCH REPORT mgr-national application No,
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A. CLASSIFICATION OF SUBJECT MATTER

|PC{8) - H043 1302 (2009.01)
USPC - 3312'330

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched [classification system followed by classification nymbols)USPC: 331830

Documentation searched other than minimum documcntation to the extent that such documents an: included iii the fields searched
USF'C: 561i309. 330; 3404505; ?0‘9i"250 {sea torms below)

Electronic data but consulted during the international search [name of data base and. where practicable. search torms uscd'l
PuttWESTtPGPB.USPT.USOC.EPAB.JPAB); GOOGLE SCHOLAH
Search terrnaz ad hoc WllEIESS network. Infrastructure wireless network. earphone. headset. digital audio. antenna. transceiver. SBNBI'.
streaming. web page

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” Citation ofdocnmunl. with indication. where appropriate. of the relevant passages Relevant to claim N0. 

X US 200710116316 A1 (Goldberg) 24 May 200? (24.05.200?}. enlito document. especially; 1 - 47
para I0095]-[019‘l]. [0222]. [02621-102??]. {DWI-[0326]. [0350}[0352]. Fig. I. 13. 12. 29

US 2008m¢62939 A1 {Horn at at.) 13 Marat 2003 (13.03.2008). entire document

US 200510190233 Al (Manchester at all.) 00 Seplember 2005 {03.09.2005}. entire documenl

El‘3 Further docutiients are listed in the continuation of Box C.
Spot-ml can-gone; ol' cited documents:
document defining thl: genimtl stale ofthe B" which is not considered
I0 bl: of particular rolevzlrtce
earlier opplicaliou or patent but published on or litter the international
filing date
documeni which may ihmw doubL’: on priority clninit‘sl or which is
ciiuti to establish the publication dale of another citation or otherannual reason (as specified}
document referring to an oral disclosure, we. exhibition or other

"T“ Inlet domnlcrtl published allot 1h: inlcmutionai filing date or

“X"

riur'rly
dale and not in conflict with the ap liculiofl but cited to Ll urstand
li‘lt principle or theory underlying tie invention

document of particular relevance: the Elfllmedlinvenlmn eannnrbe
contiidered novel or cannot be constdercd io involve an Invcniiue
step when the document is loin-n alone

"Y" document of particular relevance: the ctain'ied invenlion cannot be
considered to involve an Inventive stop when the document iscombined with one or more other such documents. such combinationmeans

documenl published prior to the international Filing date but lam than
the print-Hy date claimed

being obvious to :1 person skilled in the an
"Jr" documfltl member of Iht: some pnlcnl family

Date ofmailiiig oftli: intomntional starch revolt

'11 JUN 2009
Authorized officer:

Date of the actual completion of the international search

02 June 2009 (02.06.2009)
 

Name and mailing address ofihe ISNUS
Mail Stop PCT. Alln: ISNUS. Commissioner for Patents
PD. Boat 1450. Alexandria. Virginia 223134450
Facsimile No. 5?1‘2?3‘3201

Farm PCTi'ISi-Vzli) (second sheet) {April 200?)

Lee W. Young
PCT Helms“: 51l-3?2-4300
PC? 05F157l-272-1771
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: Mark G. Knedeisen
PCT

K&L GATES LLP
HENRY W. OLIVER BUILDING WRITTEN OPINION OF THE

535 SMITHFIELD STREET INTERNATIONAL SEARCHING AUTHORITY ._
PI‘I'I‘SBURGH. PA 15222-2312

{PCT Rule 4353.1)

Date of matting

(dayfmnnthwearil 1 JUN 20' ‘

030135F'CT Set: paragraph 2 below

International application No. International filing date {doflmonthivoar} Priority date (derra’tnonrhfrear)

International Patent Classification (IPC) or both national classification and IPC
IF’C(B) - H04Fl U02 (200901)
USPC - 331(330

Mathew Koss Corporation

 
    

  
  

‘

\i.

  
1. This opinion contains indications relating to the following items:

Box No. | Basis offlte opinion

Box No. ll Priority

Box No. Non-establishment ofopinion with regard to novelty. inventive step and industrial applicability

Bot No. w Lack of unity of invention

Britt No. it Reasoncd statement under Rule 43bit. Ita){ i) with regard to novelty. inventive step or indusmn! nppiieabi Iity;
citations and explanations supporting Such statement

Box No. VI Cenztin documents riled

Box No. VII Certain defects In the international application
(3le!EUDDE

Box No. VIII Curtain observations on the international npplienlinn

FLT RTIIER ACTION

If a demand for intcmational tirelimit'tttt')r examination is made. this opinion wilt be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other Ihan “us one to be the IPEA and the chosen IFEA has notified the International Bureau under Rule 66.] biflb) that written
opinions of ti“ is International Searching Authoriry will not be so constdered.
”this opinion is. as provided above, considered to be a written opinion ofthe lPEA. the appiicant is invited to submit to lht: {PEA
a writlen repiy togclher. where appropriate. with amendments. boron: the expiration 01‘3 months From lhl: date- of mailing or Form
PCTHSMZZfl or before the expiration onZ months From the priority date. wllicltevel expires later.
For fitt‘thcr ODIIQRS‘ sci.- Form PC’I‘HSNZZD.

3 For further details. see notes to Form PCTHSNRO.

Name and mailing address ofthe ISAMS Date qu‘OmpchlDfl of this opinion Authorized officer-
Man stop F'CT‘ Ann; ISNUS
Commissioner for Patents

Po. not: 1451:. Alexartun'e. Vlrgtnla 223134450 05 June 2009 (05062009) PCT ”and.” 571-272-43oo
Facsimile No. 5?1-273-3201 we"! 03:: 57l-2'l’2-77Td

Form PCTIISNH? {cover sheet] (April 200?;-

Lae w. Young
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCTEUS 09:39?“

Box No. I Basis of this opinion

I. With regard to the language. this opiniun has been established on the basis of:

the international application in the language in which it was filed.

a translation uftl'ie intematiOnal application into which is the language Dl a
translation furnished for the purposes ofinter‘natiunal search (Rules l2.3(a) and 211(k)).

This aptnion has been established taking into account the rectification titan obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bt5.|tal)

3. With icgtird ID an).r nucleotide audfur amino acid sequence disclosed in the International application. ll"|l5 opinion has been
established on the basis of:

a. type ofmatet'ial

D a sequence listing

El tablets} related to the sequence llsting

b. Fom'iatofmaterial

[j on paper

D in electronic form

n. time of filinglfitmishing

D contained in the international application as filed

[3 lllL‘d together with the international application in electronic farm

D furnished subsequently to this Authority for the purposes ofsearch

4 D In addition, in the case that more than one version or copy Dfa Sequence listing andfnr [flh!C{SJ misting thereto has been
Wet! or Furnished. the requtred statements thal the information in the subsequenl or additional copies is identical to that
in the application as filed or does :10th beyond the application as filed. as appropriate. wet: Furnished.

5 Additional comments.- 
Furn'i PCTIISAIJN (Box No. I) {April 200‘?)
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Box No. V Reasoncd statement under Rule 43bts.l(e)(t) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement 

Statement

Novelty (NJ
 

Inventive step (13}

Industrial applicability {IA}
 

2’. Citations and explanations-

Ciaims 1 — 4'." lack novelty under PCT article 33(2) as being anticipated by US zoorrm 16316 A1 (Goldberg).

As per claim 1. Goldberg discloses an earphone (901. tig. 12c. being a wireless earphone. para (01611—101621) comprising: a body
(enclosure. para {01 10)). wherein the body comprises; at least one acoustic transducer {sound transducers 260. 1Ig. 1. para [0099] and
{0122]} for convening an analog electrical signal to sound [para1013?}l: an antenna [antennae supported by portable devices. para
[0142]}: and a transceiver circuit (transmitterrreceiver 110. lie. 1. para [0173]) in communication with the at least one acoustic transducer
(para [0134]) and the antenna {para {til-12]). wherein the transceiver circuit is for receiving and transmitting wireless signals via the
antenna (para [0142]). and wherein the transceiver circuit is for outputting the analog electrical signal to the at least one acoustic
transducer (pare [0134]). and wherein the wireless transceiver circuit comprises firmware (instructions that implement a variety oi
protocols. para [0141] and [0165]). which when executed by the transceiver circuit. causes the transceiver circuit to: receive digital audio
wrreiessly Irom a data source top" audio player 130. tip. 1 and 12c. para {0096] and [0155]) via an ad hoc wireless network (peer-to-peer
communications. para [01651) when the data source is in wireless communication range with the earphone via the ad hoc wireless network
[within a predetermined distance. para [0165]); and when the data source is not in wireless communlcation range with the earphone via
the ad hoc wireless network (outeide oi the range. pare [0194] and [IT-2691). iransiliort automatically to receive digital audio via an
infrastructure Wireless network (llxed infrastructure. pare [0165]).

As per claim 15. Goldberg discloses a data source leg. audio player 130. fig. 1 and 12:. para [0096! and [0155]) tor wirelesslv
transmitting streaming digital audio (audio data streaming 1954. para [Dl65}). and a wireless earphone {earphone 901. fig. 12:, being a
wireless earphone. para |0161)'[o162jl that comprises: at least one acoustic transducer {sound transducers 260. Iig. 1. para [00991and
[0122]) for convening an analog electrical signal to sound {para {01 37)); an antenna (antennae supported by portable devices, para
[0142]}; and a transceiver circuit (transmitterrreoeiver 110. fig. 1. para [01751) in communication with the at least one acoustic transducer
(para [Otadll and the antenna (para [0142]]. wherein the transceiver crrcurl Is tor reserving and transmitting wireless Signals via the
antenna (para (01:32]). and wherein the transceiver circuit is tor outputting the analog electrical signal to the at least one acoustic
transducer (pare {01341}. and wherein the wireless transceiver circuit comprises firmware trnstructions that implement a variety of
protocols. pare {0141] and [0165]). which when executed by the transceiver circuit. causes the transceiver circuit to: receive the streaming
digital audio wirelessly from the data source via an ad hot: wireless network (peer—lo-peer communications. para [0165]) when the data
source is in wireless communication range with the earphone via the ad hoc wireless network (within a predeterrnineo drslance. para
[0165]}: and when the data source is not in wireless communication range with the earphone via the ad no: wireless network (outsuie oi
the range. para [0194] and IDZBQI}. transition automatically to receive streaming digital audio via an inlrastructure wireless network (Iixed
inlrastructure. pare [13165]].

As per claims 32. Goldberg discloses a system comprising: a host server (broadcast unit 710. lip 13. para [0262]. e_g.. Internet device
”06, iig. 29. busing a computer hosting a database. para [0352}1‘. a tire] Strearnlng digital audio content server {streamtng socket. para
{0314]} that is connected to the host server via a data network {para [031 1]}; and a wireless earphone {earphone 901. tig. 12c. being a.
wireless earphone. para [mall-{01621) that is in communication with the host server via a wireless network (para [0350]}. wherein the host
server is programmed to transmit to the earphone a iirst network address lor the first streaming digital audio content server (one at the
socket addresses. para [0272i-[02?3]).

—————— Please See Supplemental Box . . - - . -
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As per claim 3?. Goldberg discloses a headset (headphones 1020. Iig. 13a. para {02221) comprising: a lirst earphone (lell speaker 1022)
that comprises one or more acoustic transducers lcr convening a llrst analog electrical signal to sound (para [0222]): and a second
earphone (right speaker, not labeled in lig. 13E}. connected to the tire! earphone (Na. 1339). wherein the second earphone comprises one or
more acoustic transducers lor convening a second analog electrical signal to sound (para [0222]). and wherein the lirst earDhCinE
comprises: a lirst antenna (antennae suopdfled by portable devices. para [0142]}; and a first transceiver circuit (transmitleri‘receivar 110.
fig. 1. para [Elliot]: in communication with the one or more acoustic transducers ol tho that earphone (para [013-11) and in communication
with tho lirst antenna (para [0142]). wherein the lite! transceiver circuit is for receiving and transmitting Mrstess signals via the lire] anlenna
(para [0142]). and wherein the first transceiver circuit is [or outputting the tirst analog electrical Signal to the one or more acoustic
transducers ol the lirsl earphone (para [0134)]. and wherein the lirst transceiver circuit comprises firmware (Instructions that implement a
varietyI of protocols. para [0141] and [0165]}. which when executed by the tire: transceiver circuit. causes the first transceiver circuit to;
receive digital audio wirelessiv [ram :1 data source (6.9.. audio player 1:30. fig. 1 and 12:. para [00961and [0155]} via an ad hoc wireless
network (peer-to—peer communications. para (0165]) when the data source- is in wireless communication range with the lirst earphone via
the ad hoc wireless networlr (within a predetermined distance. para [0165]}: and when the data source is not in wireless communication
range with the Iirst earphone via the ad hot: wireless network (outside of the range. para [0194] and [0269]). transition automatically to
receive digital audio via an inlraslruclure wireless network (titled lnirastructure. para [0165]).

 

As per claim 43. Goldberg discloses a method (para [0165] and [0172]} comprising: receiving. by a wireless earphone (earphone 901. ['19
12c. being a wireless earphone. para (01611-101621). via an ad hoc wireless network (peer-to—peer communications. para 101651]. digital
audio from a data source (as... audio player 130. fig. 1 and 1212. para [0096] and [01 551) when the data source is in Wireless _
communication wrlh lhe earphone via the ad hot: wireless network (within a predetermined distance. para [0165]}: convening. by the
wireless earphone. the digital audio to sound; and when the data source is not in wireless communication with the earphone (outside at the
range. para {0194] and [0269]). transitioning automatically. by the earphone, to receive digital audio via an inlraelructure wireless network
(listed infrastructure, para [01 615]).

  As per claims 2 and to. Goldberg lunher discloses that the data source comprises a digital audio player (eg, portable M93 player. para
[01021.1

 

  

 

   
  
 

As per claim 3. Goldberg further discloses that the transceiver circuit comprises: a wireless communication module (wireless
communications hardware, para [01?9‘1}: a processor unit in communication with the wireless communication modulo (microprocessor.
para [0t 15])”. a non-volatile memory unit in communication with the processor unit (means to store the digital soltware. para [0t 15)); and in
volatile memory unit in communication wilh Ihe processor unit (inherent feature with the microprocessor. para [Ell l5])_

  As per claim rt. Goldberg turlher discloses that the wireless communication module comprises a Wi-Fi communication module (para
[0179]).

  As per claims 5 and 24. Goldberg lurltler discloses that the inlraslructure wireless nelwoni. composes a WLAN (cg, HiperLAN. para.
[014”. a vwretess LAN standard].

 

  
 

 

As per claim 5 and 44. Goldberg further discloses that the transceiver circuit is lor receiving digital audio train the data source via the
infrastructure wireless network (audio data streaming. para [0165]) when the data source is not in wireless communication range with the
earphone via. the ad hoc wireless network (outside ol the range. para [D194] and (0269]).

 

  

 

  
  

  

  
  
 

 

As per claims 7 and 25. Goldberg lurthat' discloses that the inlrastructure wireless network is a ore-set infrastructure wireless network
(tilted inlrastructure. para [0165” that the data source transitions to when the data source is not in wlrelass communication range with the
earphone via the ad hoc wireless network and when the pre-sel inlrasiruclure wireless network is in range at both the earphone and the
data source (cg. through access points. para (0165]).

  As per claims El. 26 and c5. Goldberg lunher discloses that the firmware. when eiecuted by the transceiver circuit. causes the transoerver
circuit of the earphone to transmil data via the ad hot: wireless network to the data source regarding one or more infrastructure wireless
networks detected by the transceiver circuit when the earphone and the data source are communicating via the ad hoc wireless network
{mode switch 1950 made by the user. either manually. or automatically-riot example. that the user choose: between dilloreril lunctioris.
para: [0165]). -

  As per claims 9 and 2?. Goldberg Iunher discloses that the firmware. when ariacutect by the transceiver circuit. causes the transceiver
circuit of the earphone to connect to a host server (broadcast unit 710, fig. 13. para IOEBZI. e.g.. Internet device 1706. fig. 29. being a
computer hosting a database. para [0352]) via a second inlraatructure wireless network (alternatively through computers or computer
networks to which the unit 100 can be connected. para [031 1]} when (1] the data source is not in wireless communication range with tho
car-phone via the ad hoc wireless network (outside of the range. para (0:94] and [0269]]: and (2) the data source and the earphone are not
in wireless communication via the pro-set inlraslruclure wireless network leg . turned oll. para [0269]}.

 

  
  
 

 

As per claims 10. 1?. 13 and no. Goldberg further discloses that the firmware ol the transceiver circuit ol the Wireless earphone. when
executed by the transceiver circuit. causes the transceiver circuit of the earphone to connect to a host server {broadcast unit 710. lip. 13.
para [0262]. 13.9.. Internet device little. tip. 29. being a computer hosting a database. pare [0352” via the inlrastructurc wireless network
when the data source is not in wireless communication range with the earphone via the ad hot: wireless network (outside at the range.
[dist-1| and [0259]).

. . - . - . Please See Next Supplemental Boil ——————
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 As per claims 1 t. 19 and 23. Goldberg further discloses that the earphone (para [0162] and [0222]} is [or receiving streaming digital audio

{para [0166] and [0322]} trorn the host server (para [0262] and 103521] via the infrastructure wireless network (para {0t 65]].

As per claims 12. 20 and 29, Goldberg lurther discloses that the earphone is tor receiving a first networlt address (one oi sociret
addresses, pare lateral-[Cited] and [02?3]) lot a iirsl streaming digital audio content server (streaming socliet. para [0314]) from the host
server via the iniraslructure wireless networlr (para latest).

 

  
  
  

 
 

As per claim 33. Goldberg iurther discloses that the wireless earphone comprises: at least one acoustic transducer (sound transducers
260. lig. 1. para [0099] and [0122]} for converting an analog electrical signal to sound (para [0137]): an antenna [antennae supported by
portable devices. para [0142]}; and a transceiver circuit {transmitterrreceiver tto, rig. 1, para [01 ran in communication with the at least one
acoustic transducer {para [0134]) and the antenna (para [0142]). wherein the transceiver circuit is tor receiving and transmitting wireless
eignels via the antenna {para [0142]), and wherein the transceiver circuit is for outputting the analog electrical signal to the at least one
acoustic transducer (para [01 34]). and wherein the wireless transceiver circuit comprises firmware that is executed by the transceiver
circuit {instructions thal implement a variety ol protocols. para [0141] and [0165]).

 

 
 

  
 

 
 
  
 

As per claims 23 and 34. Goldberg lurther discloses that the host sorvor hosts a web page (web sites. para [0277]) tor the wireless
earphone through which a user is capable ol contigurlng one or more settings lor the wireless earphone (Audio personalization, para
martin.

As per claim 35. Goldberg iutther discloses that the one or more settings comprise the lirst streaming digital audio content server and a
second streaming digital audio content servet (another streaming socket. para [03t4]).

 As perclaims 13. 21. 30 and 36. Goldberg iunher discloses that the earphone comprises a user control (mode switch 1950. para [0165])
that. when activated. causes the earphone to submit an electronic request (sending control requests. para [01?61) via the intrastruclure
wireless network to the host server for a second network address (another oi socket addresses. para t0155]~[0186] and [carat] tor a
second streaming digital audio content server (another st reaming socket. para [03M];

As per claims 14. 22 andat. Goldberg iurther discloses ttiat the user control comprises a button (para lotion.

[is per claim 36. Goldberg turtitet discloses a head band [liq 13o). wherein the iirsl and second earphones are connected to [he headband
(iig. 1313}. i

As per claim 39. Goldberg further discloses a microphone having an output connected to the iirsl transceiver circuit {para [01 r41].

As per claim 40, Goldberg further discloses that the first transceiver circuit is lot outputting the second analog electrical signal to the one or
more acoustic transducers oi the second earphone (para [0222]).

 
 

  
  
  
  

  
  

 
 

As per claim at. Goldberg tunher discloses that the second earphone compnees: a second antenna (antennae supported by ponahle
devices. para [0142]): and a second transceiver circuit (transmittorireceiver ttt}. fig. 1. para [0175]) in communication with the one or more
acoustic transducers ol the second earphone (pare [0134]) and in communication with the second entenne (para [0142]). wherein the
second transceiver Circuit Is tor receiving and transmitting wireless signals via the second antenna {para [0142]]. and wherein the second
transceiver circuit is lor outputting the second analog electncet signal to the one or more acoustic transducers oi the second earphone
(para [01340 and wherein the second transceiver circuit comprises Iirmware {instnrcttons that Implement a variety of protocols. para
[0141] and (01651). which when executed by the second transceiver circuit. causes the second transceiver circuit to. receive digital audio
leg. audio plaver 130. fig. 1 and 12c. para [0096] and [0155]] wirelesslv truth the data source we the ad hoc “tireless network (peer‘t -
peer communications. pare [0165]} when the data source is in wireless communication range with the second earphone via the ad hoc
wireless network [within a predetermined distance. para [0165]}; and when the data source is not in wireless communication range with the
second earphone via the ad hoc wireless network {outside or the range, para [0194] and [0269]). transition automaticain to receive digital
audio via the intrastructure Wireless network (tilted infrastructure. para [0165])

 

  
 

  
 

 

As per claim 42. Goldberg lunher discloses that the iirsl earphone comprises a iirsl data port and the second earphone comprises a
second data port (carrying port number. para {0222]}. and wherein the headset runner comprises an adapter reg. cable t-te. tig. tzc. para
[0161] endt03201) connected to the iirsl data port of the itrst earphone and to the second data port ot the second earphone (as wired
headphones. para [0104]). and wherein the adaptor comprises an output plug connector (the which at the cable 146 connected to an
output audio port 142. para [0161]) tor connecting to a remote device (e.g.. modular audio unit 132. its. 12a and 121:. para [0328]}.

  

  
 

 

As per claim 47. Goldberg tunhor discloses that transitioning automatically by the earphone to receive digital audio via an intrasthcture
wireless network comprises: receiving, by the wireless earphone via the infrastructure wireless network. Irom a host server {broadcast unit
710. tip. 13. para [0262]. e.g.. Internet device trod. fig. 29. being a computer hosting a database. para {0352]} connected to the
intrastructure wireless network {para [0165]). a network address (one at socket addresses. para {01 BEI—loted] and were}; tor a streaming
digital audio content server [streaming socket. pera [0314]): and connecting. by the wireless earphone, to the streaming digital audio
content server using the network address received lrom the host server {para [0222]).

Claims I ~ 4? have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry

Fort‘l'l PCTrISNIJT {Supplemental Box} [April 2001')
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Applicanttsi
Michael J. Pelland, Princeton, WI;
Michael J. Koss, River Hills, WI;

Michael Sagan, Marshall. WI:

Steven R. Fleckamp. Crystal Lake. IL;
Gregory J. Hallingstad‘ Madison, WI;
Jeffrey K. Bovee. Lake Geneva. WI;
Morgan J. Lowery. DeForest. WI;

Assignment For Published Patent Application
Koss Corporation. Milwaukee, WI

Power of Attorney: The patent practitioners associated with Customer Number 26285

Domestic Priority data as claimed by applicant

This application is a 371 of PCTKU809i39754 04l07f2009
which claims benefit of 61l123.265 (Will/#2008

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the

USPTO. Please see httpflwwwusgtogcy for more information.)

If Required, Foreign Filing License Granted: 01l20f201 l

The country code and number of your priority application. to be used for filing abroad under the Paris Convention.

is US 1 $936,488

Projected Publication Date: 05052011

Non-Publication Request: No

Early PublicatIOn Request: No
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" SMALL ENTITY "
Title

WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

Preliminary Class

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no
effect in a foreign country. an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT; application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries. but does not result in a grant of "an international

patent" and does not eliminate the need at applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law. and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specitic
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States. the Director ottne USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign tiling license The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the US PTO booklet. "General information Concerning Patents" tspecificatty, the
section entitled "Treaties and Foreign Patents") for more information on timetrarnes and deadlines for filing foreign
patent applications. The guide is availabie either by contacting the USPTO Contact Center at 800—785-9199. or it
can be viewed on the USPTO website at httpzr'rwww.uspto.gowwebioiiicesipacidoctgeneralrindex.html.

For information on preventing theft of your intellectual property (patents. trademarks and copyrights). you may wish
to consult the US. Government website. h!tp:fh~ww.stoptakes.gov. Part of a Department of Commerce initiative,

this website includes setf-help "toolkits" giving innovators guidance on how to protect intellectual property in Specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues. applicants may
call the US. Government hotline at l-BBS—QQQ-HALT 0—866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35. United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 81 5.15

QBANIEQ

The applicant has been granted a license under 35 U.S.C. 184. if the phrase "IF REQUIRED. FOREIGN FtLlNG
LlCENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met. regardless of whether or not a license may be required as

pageEct3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15la] unless an earlier
license has been issued under 37 CFR 5.15lb). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license. unless an earlier license of similar scope has been granted under
37 CPR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applicationsls) filed under 37 CFR 1.53m). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially With

respect to certain countries. of other agencies. particularly the Office of Defense Trade Controls. Department of
State {with respect to Arms. Munitions and Implements of War [22 CFR 121428)); the Bureau of Industry and

Security. Department of Commerce {15 CFR parts Tito—TM}; the Office of Foreign AssetsControl. Department of
Treasury [31 CFFI Parts 500+} and the Department of Energy.

fiOJLQEAHTwED

No license under 35 U.S.C. 184 has been granted at this time. it the phrase ”IF REQUlFfED. FOREIGN FILING
LICENSE GRANTED“ DOES NOT appear on this form. Applicant may still petition for a license under 3? CFR 5.12,

it a license is desired before the expiration of 6 months from the filing date of the application. It 6 months has lapsed
from the filing date oi this application and the licensee has not received any indication of a secrecy order under 35
use. 181. the licensee may foreign file the application pursuant to 37 CFR 5.15m).

page int :3
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UNITED STATES PATEN'I' AND TWEDW OFFICE

 
  

 
  

 

 

 

II‘ ['I‘llfl) HT \‘l‘I-‘Ji Ul"I’-\ II'I'M FIV'I" I'II" I1 “I III [CHI—W"
United him ' It and Trademark (tl'l'lm-
.1Iniru- '..| I.“ "It J'I..l\' I'A‘FI‘II'TI'H

I ___\l l.|.l_\l}

i.'.':'-. APPLICATION NUMBER NI). FIRST NAB-ILL) .-\i’1"LI('.-\.‘{'I NITY. [IL'iL'Klil NU.

IEI‘JRGARS Michael .I. [’cIlriIuI USUISRI’OH IS

26285 L‘sH-IRNAT'IUFMAI .\!‘J'i.II 'ATIFIN NU.
KBIL GATES LLP P( "WI ISIIUBUH-‘l

 

 

  
21 0 SIXTH AV EN U E I..x.l=l1_1NC~ DA'I'IL- PRIORI'I‘ Y DA 1' I -.

PITTSBURGH. PA 15222-2613 04,107.13”)

CONFIRMATION N0. 3553

371 ACCEPTANCE LETTEFI

HullIliumillllIllIlllilllalliiiiiiiimlimuiii

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated; Elected Office (37 CFR 1.495}. has determined that the above identified international application has

met the requirements of 35 U.S.C 371. and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

 
  

The United States Application Number assigned to the apptication is shown above and the relevant dates are:

121205270Ll 12i2iI52010

DATE OF RECEIPT OF 35 U.S.C. 371(c)(1). DATE OF COMPLETION OF ALL
(CH2) and (CH4) REQUIREMENTS 35 U.8.C. 37i REQUIREMENTS

A Filing Receipt (PTO—103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35

U.S.C. 371 (cm), (clt2) and (CH4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE

IS SHOWN ABOVE. The fiiing date of the above identified appficaiion is the fnfemafionaf filing date of the
internationai appiicatr‘on (Artiste 1 HS) and 35 U.S.C. 363}. Once the Filing Receipt has been received. send all

correspondence to the Group Art Unit designated thereon.

The following items have been received:

- indication of Small Entity Status
- Copy of the International Application filed on 10r05320 t 0

- Copy of the International Search Report filed on 10i05i2010
- Preliminary Amendments filed on iUf05i2010
- Intormation Disclosure Statements tiled on 10f05I20IU
- Oath or Declaration filed on 13202010

- U.S. Basic National Fees filed on I0105f2010

- Priority Documents filed on 10r05i2010
- Specification Filed on 10f05i2010
- Claims filed on 1UIOSJ2010
. Abstracts filed on 10i05t2010

° Drawings filed on 10f05i2010

pagercIE'
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and inciude the [1.8. application no. shown above (3? CFR 1.5)

[’Ai Tl.l".TTIE R KIDWI‘ZI .L

'l'clcplumc: {5? I ) 272—1139X

page?on

FCIFWI PCTDDECMSDS I'..TT Moaplanoa Nome:

Exhibit 1014 - p. 293



Exhibit 1014 - p. 294

PATENT APPLICATION FEE DETERMINATION RECORD “WW-aim W Docket Number
Substitute for Form PTOAS?5 12I936.463

APPLICATION AS FILED — PART I OTHER THAN

|_L‘.LIIuInn 1] rLzuIIm—In 2:. SMALL ENTITY SMALL ENTITY

BASICFEE

SEARCH FEE NIA MA 50 NIAm CFFI‘ mm In. or rmu

NI’A

-M
0'}

I1

EXAMINATION FEE
in? CFFI I IGrcII. Ip.‘ ur my
TOTAL CLAIMS

(.1? CFR | ”Sun 33INDEPENDENT CLAIMS .

U 3

I1 lhe specificalion and drawings exceed 100
APPLICATION SIZE sheels 01 paper. the applicalion size lea due is
FEE $230 ($135 Ior small enl'rw'I Ior each additionaI
I3? CFR 'I TEISH 50 shears or Iraction Ihenaol. See 35 H.513.

41(aJ[1)(G} and 3? CFR 1.15:3).

MULTIPLE DEPENDENT CLAIM PRESENT I73? CFF’I‘I 16H}?

' II I‘Ie tilllerence In column 1 Is legs than 212m Euler "II" In column 2

APPLICATION AS AMENDED ‘ PART II

OTHER THAN
(Column 1. IColuInn 2] [Column 31 SMALL ENTITY SMALL ENTITY

CLAIMS HIGHEST
REMAINING NUMBER PRESENT

AFTER PREVIOUSLY E .‘ITRA
AMENDMENT END FOR

ADDITIONAL
FEEISJ

ADDITIONAL
FIAT EI’S'I FEEISJ

RATEIS'I

T-l'IJI
IS." CFF: I g.”
IHOEDEFICI emI] ’ C-FP | IE'II‘IT:

Apphmnon 5'22 Fee (3? CFR I lars'nAMENDMENTA
FIRST PRESENTATION DI: MULTIPLE Iii-EPENDENT CLAIM I37 CFR: |§:|_II

TOTAL TOTAL
ADD'L FEE .I'\DD'|_ FEE

tCo'urnn II IC-olumn El ICDIumn 31
{SLAMS HIEHES 1'

REMAINING NUMBER PRESENT ADDITIONAL
AFTER PREVIOUSLY E ITRA FEEIS)

AM ENDME NT PAID FOR

ADDITIONAL
FEE-{5]

'IGIaI
.3.—- CH: I lag.”
Ina panaem

|J-.$F'l|51hllAMENDMENTB
TDTAL

ADD'L FEE
' II Inc: EnIrv Il'l column 1 Is less man lne entry rn column 2 wrne "U" In cummn S.

” If lhe"Highes‘I NumbBIr Premnusly Paid For" IN THIS-SPACE Isle-55mm EU. enIer"2IJ"
' If the "Hughest Number Previously fiald For" IN THIS. SF‘fiCE :5 lg}: than .3. enter "CI"

The 'I-ilghusl Number DI‘LW'IL‘UEI)’ F‘ald For' [Tor-1| or Independenu -s 1qu htghesI Icuuu In me Emu-outlaw box In column I
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Doc Code: PPH.PCT.652

Document Description: Petition to make special under PCT-Patent Pros Hwy PTOISBQDPCT—US {09-10}Approved for use through OIISHZDQ OMB 0651-0058
US Patent and Trademark Office; U. 3. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act at 1995. ”0 persons are renuned to respond to a collection of Inlorrnation unless it displays a valid OMB control number.

REQUEST FOR PARTICIPATION IN THE PATENT COOPERATION TREATY - PATENT PROSECUTION

HIGHWAY (PCT-PPH) PILOT PROGRAM IN A U.S. APPLICATION WHERE THE USPTO WAS THE
ISA 0R IPEA

12935488 12/20/2010

Michael J. Pelland

34:12:32? WIRELESS EARPH ONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS
THE: REQUEST FOR PARTICIPATION IN THE PCT-PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE
SUBMITTED VIA EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT
HTTPJMWWMSPTQGOWEBC!EFS_HELP.HTML

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PCT-PPH PROGRAM AND PETITIONS TO MAKE THE
ABOVEIDENTIFIED APPLICATION SPECIAL UNDER THE PCT-PPH PROGRAM.

The above-identified application is {i} a national stage entry of the corresponding PCT application, or (2} a national stage entry
of another PCT application which claims priority to the corresponding PCT application. or (3) a national application that claims
domestic! foreign priority to the corresponding PCT application, or {4} a national application which forms the basis for the
priority claim in the corresponding PCT application. or (5) a continuing application of a U.S. application that satisfies one of (1)
to {4) above. or (5) a US. application that claims domestic benefit to a Us. provisional applimtion which forms the basis for
the priority claim in the corresponding PCT application.

PCTlUSDQl39754

The corresponding PCT
application numberls} islare:

The International date of the corresponding
PCT applicationls) lsiare:

April 7. 2009

I. List of Required Documents:
at. A copy of the latest international work product [WOlISA, WOIIPEA‘ or IPER) in the above—Identified

corresponding PCT applicationls}

IE Is attached

D to n_otattached because the document is already in the US. application.

b. A copy of all claims which were indicated as having novelty. inventive step and Industrial applicability tn the
above-identified corresponding PCT applicationls}.

I: Is attached.

E is notatioched because the document is already in the U.S. application.

c. English translations o! the documents in a. and b. above are attached {It the documents are not In the English
language}. A statement that the English translation is accurate is attached for the document in b. above.

 
[Page 1 cl 2}

This collection cl Inloimatiun Lo required by so U.S c. 1113.3? CFR 1.55. and 3? cm I loam. Thu Inrcnnatlon is rumilred to oo‘ain or retain a W by the puck, which is to file (am! ow
the USPTO to amuse] an application. Confidentiality is governed try 35 U.5.C. 1:2 and all CFR l l t and 1.1-1. Thia colledion Ia estimated to take 2 noun :0 motels. Indudlng gathering.
mowing. and mm the mplotec application Icon to the UEF'TD. Tame will vary depending upon the Individual mea- Any anon-ecu on the Writ of time you mantle to were this
Form andm suggestiom for reducing this burden should be sent to Ina Chic! information Officer. U .3. Parent and Trademark Off-cu, LI 5. napalm-lam of Mme. Po. Box. 1456.Aleundno. VA 22313-1450 00 NOT SEND FEES 0H COMPLETED FORMS To THIS AEJDRESS.
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PTOIS BJZOF' CT-US {US-10)
Approved for use through 01r31l2012. 0MB 0651-0058

U.S.Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Paperwom Reauchon not of 199:3. no persons are required to respond to a collection of Intern-nation unless :1 displays a valid OMB control number

 REQUEST FOR PARTICIPATION IN THE PCT-PPH PILOT PROGRAM
IN A 1.1.8. APPLICATION WHERE THE USPTO WAS THE ISA OR

IPEA (cantlnuedl

First Named inventor. Michael J. Pelland

d. (1}An Information disclosure statement listing the documents cited in the international work products “SR,
WOIISA. WOIIPEA, IPER] of the corresponding PCT application.

B Is attached

[:1 Has already been filed in the above—identified US. application on OCtOber 5’ 2010
[2} Copies of all documents {except} for U.3. patents or U.S. patent application publications)Are attached.

El October 5, 2010

 
  

  
 
 

 
  

  
  

  E] Have already been filed in the above‘Identified US. application or:  
 II. Claims Correspondence Table:
   

  
Patentable Claims

in the canespgnding Explanation regarding the correspondence
PCT Application

1-33

  Claims in US Application

 

 
 
 

 

 48 - 80 Claims Correspond on a direct 1-to-1 basis
   

 

 

 
 

 

 

 

 
 

 

 

 

  

 

 
 

 III. All the claims in the US application sufficiently correspond to the patentable claims in the
corresponding PCT application.
 

 

swam Mark G. Knedeisen/ Data 02/159011  

#31:;pr1 Mark Knedeisen Registration Number 421747
{Page 2 of 21
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PCTXUSOQIBQ'ISLl 11-09-2009

PATENT
Docket No. 0801 83?CT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE AS
WIERNATIONAL SEARCEIING AUTHORITY

Applicant:
KOSS CORPORATION

International Application No. WLRELBSS EARPHONE THAT
PCT/U320091133 9’754 : 'I‘RANSI'I‘IONS BETWEEN

- WIRELESS NETWORKS

International Filing Date
0'? April 2009

REPLY TO THE WRITTEN OPINION OF
THE TIONAL SEARCHJNG AUTHORITY

K&L Gates, LLP

Pittsburgh, Pennsylvania 15222
September 1 I, 2009

VIA ELECTRONIC FILINQ

Mail Stop PCT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313—1450
USA

Attn: Authorized Ofiicer Lee W. Young

Dear Sir or Madm:

In response to the Written Opinion of the International Searching Authority (“Written

Opinion”), which was mailed 11 June 2009 in connection with the above-identified

international patent application (“Subject Application"), Applicant submits the following

amendments and remarks under Article 34 ofthe Patent Cooperation Treaty.

Replacement Sheets 22-28, containing the claims {which replace pages 22-28 of the

Subject Application as filed), are attached for consideration in connection with this reply.

Also attached is a copy of the Annotated Replacement Sheets indicating the claim

amendments made herein-

P [-2233 87? V2
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l’C‘TrLiSOQ/39754 11-09-2009

International Appiicetion No. PCTMSEOUQIOBSTSIi
Attorney Docket No. DSOISBPCT

REMARKS

in the Written Opinion. the Authorized Officer indicated that original claims 1—47 did

not meet the novelty and inventive step requirements of Article 33 of the Patent Cooperation

Treaty due to the disclosure of [3.3. Pub. No. ZOOWOI 16316 A1 to Goldberg (hereinafter

“Goldberg"J. Applicant respectfully asserts that amended claims 1-33, as set forth in the

attached claim sheets. meet the novelty and inventive step requirements for the reasons set

forth below.

The independent claims (i.c., claims 1, 14, and 30) have been amended to recite

generally that the transceiver circuit of the wireless earphone:

transmit[s] data via the ad hoc wireless network to the data
source regarding one or more infrastructure wireless networks

detected by the transceiver circuit when the earphone and the
data source are communicating via the ad hoc wireless network,
wherein the data comprises identification data and signal
strength data for the one or more infrastructure wireless
nemorks.

Goldberg does not disclose or suggest this feature ofthe claims. The Writicu Opinion

states, with respect to original claims 8, 26, and 45, that “Goldberg fin'ther disclosas that the

firmware, when executed by the transceiver circuit, causes the transceiver circuit of the

earphone to transmit data via the ad hoc wireless network to the data source regarding one or

more infiasnucmre wireless networks detected by the transceiver circuit when the earphone

and the data source are communicating via the ad hoc wireless network." This statement is

erroneous. Goldberg does not disclose that the earphone transmits data regarding the

infrastructure wireless networks that it detects to the data source. Moreover, Goldberg

certainly does not disclose that the data that is nansrnirted by the earphone to the data source

about the infiasn'ucmre wireless networks are identification data and signal strength data for

the infrastructure wireless networks.

As support for its factually incorrect assertion, the Written Opinion cites paragraph

[0165] of Goldberg. Paragraph [0165] of Goldberg mentions how Goldberg‘s users can

operate in two communication modes: pccr—to-pecr and fixed infrastructure. Paragraph

[0165] of Goldberg further discloses that the transition between modes can be either manual

or automatic. Contrary to the assertions in the Written Opinion, however, paragraph {0165}

nowhere discloses that while the earphone and the data source are in an ad hoc
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13CTKUSOQX39754 11-09-2009

International Application No. PCT/1132009039754
Attorney Docket No. 0801 BBPCT

communication mode, they exchange data regarding detected infrastructure wireless

networks. Thus. the Written Opinion's assertions with respect the subject matter of original

claims 8, 26, and 45 is factually incorrect.

New claim 22 recites a web page for the earphone through which a user is capable of

configuring one or more settings for the wireless earphone. The Written Opinion stated that

Goldberg disclosed this feature at paragraph [0277]. Paragraph [0277], however, does not

disclose the subject matter ofclaim 22. Paragraph {0277] merely states that the unit 100 can

download content from Internet web sites. About the only thing paragraph [027?] has in

common with claim 22 is use of the phrase “web site.” Paragraph [027?] simply does not

disclose the subject matter ofclaim 22.

For these reasons and others, applicant submits that claims 1-33, as set forth in the

attached claim sheets, satisfy the novelty and inventive step requirements of PCT Article 33.

W

In the present Reply, Applicant requests that pages 22—28 of the Subject Application be

replaced with the enclosed Replacement Sheets 22-28. For the reasons set forth above,

Applicant submits that the pending claims meet the novelty and inventive step requirements in

view of the cited references and requests that the Authorized Officer issue a favorable

International Preliminary Report on Patentcbility regarding the same.

Should the Authorized Officer have any questions or concerns regarding this Reply, the

Authorized Officer is invited to contact the undersigned.

Reapectfiilly submitted,

Date: Semember 11, 2009 WW
Mark G. Kncdeiscn

Reg. No. 42,747

K&L GATES LLP

Henry W. Oliver Building Ph. {412) 355—6342
535 Smithfield Street Fax {412) 355—6501

Pittsburgh, Pennsylvania 15222 email: mark.knedeisen@klgates.com

_ 3 _
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PCTXUSOQ/39754 11-09-2009

REPLACEMENT SHEET

CLAIMS

What is claimed is:

I. An earphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in eommunicati on with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive digital audio wirelessly from a data source via an ad hoc wirciess network

when the data source is in wireless communication range with the earphone

via the ad hoc wireless network;

transmit data via the ad hoc wireless network to the data source regarding one or

more infrastructure wireless networks detected by the transceiver circuit when

the earphone and the data source are cornmmlicating via the ad hoc wireless

network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks; and

when the data source is net in wireless communication range with the earphone

via the ad hoe wireless network, transition automatically to receive digital

audio via an infiasmlctme wireless network.

22
P142339: v3

(XL/[ENDED SHEET - [PEA/US
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PCT/1130939754 1 1-09—2009

REPLACEMENT SHEET

2. The earphoue of claim I, wherein the data source compriSes a digital audio player.

3. The earphone of claim 1, wherein the transceiver circuit comprises:

a wireless communication module;

a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

4. The earphone of claim 3, wherein the wireless connnunication module comprises a Wi~Fi

communication module.

5. The earphoae of claim 1, wherein the infrastructure wireless network comprises a

WLAN.

6. The earphone of claim I, wherein the transceiver circuit is for receiving digital audio

from the data source via the infrastructure wireless network when the data source is not in

wireless communication range with the earphone via the ad hoc wireless network.

7. The earphone of claim 6, wherein the infrastructure wireless network is a pro-set

infrastructure wireless network that the data source transitions to when the data source is not in

wireless communication range with the earphone via the ad hoc wireless network and when the

ore-set infrastructure wireless network is in range of both the earphone and the data source.

8. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second

infi‘astructure wireless network when (1) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pro-set infrastmcture wireless network.

23

AMENDED SHEET - IP13 AXUS
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PCTFUSOQ/BQTS 4 1 1—09-2009

REPLACEMENT SHEET

9. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via the infrastrucmre

wireless network when the data source is not in wireless communication range with the earphone

via the ad hoe wireless network.

10. The earphone of claim 9, wherein the earphone is for receiving streaming digital audio

from the host server via the infrastructure wiretess network.

1 1. The earphone of claim 9, wherein the earphone is for receiving a first network address for

a first streaming digital audio content server from the host server via the infrastructure wireless

network.

12. The earphone of claim 11, wherein the earphone comprises a user control that1 when

activated, causes the earphone to submit an electronic request via the infrastmcmrc wireless

network to the host server for a second network address for a second streaming digital audio

content server.

13. The earphone of claim [2, wherein the user control comprises a button.

14. A system comprising:

a data source for wirelessly transmitting streaming digital audio; and

a wireless earphone that comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the Wireless transceiver circuit

24

maven SHEET - IPE A/‘US
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PCTFUSOQIBQ'IM 11-09-2009

15.

16.

REPLACEMENT SHEET

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive the streaming digital audio “tirelessly from the data source via an ad hoc

wireless network when the data source is in wireless communication range

with the earphone via the ad hoc wireless network;

transmit data via the ad hoc wireless nefivork to the data source regarding one or

more infiastructurc wireless networks detected by the transceiver circuit when

the earphone and the data source are communicating via the ad hoc wireless

network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network, transition automatically to receive streaming

digital audio via an infrastructure wireless network.

The system of claim 14, wherein the data source comprises a digital audio player.

The system ofclaim 14, further comprising a host server that is in communication with

the wireless earphone via the infi-astrucuire wireless network.

17. The system ofclaim 16, wherein the finnware of the transceiver circuit of the wireless

earphone, when executed by the transceiver circuit, causes the transceiver circuit of the earphone

to connect to the host server via the infrastructure wireless network when the data source is not

in wireless communication range with the earphone via the ad hoc wireless network.

18. The system of claim 16, wherein the host server is for streaming digital audio to the

earphone via the hifi-esuucnire wireless network.
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19. The system of claim 16, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

network

20. The system of claim 19, wherein the earphone comprises a user control that, when

activated, entices the earphone to submit an electronic request via the infrastructure wireless

network to the host server for a second network address for a second streaming digital audio

content server.

21. The earphone of claim 20, wherein the user control comprises a button.

22. The system of claim 17, further comprising a web page for the wireless earphone through

which a user is capable of configuring one or more settings for the wireless earphone.

23. The system of claim 14, wherein the infrastructure wireless network comprises a WLAN.

24. The system of claim 14, wherein the firmware, when executed by the infrastrucmre

wireless network is a pre-set infrastructure wireless network that the data source transitions to

when the data source is not in wireless coimnunication range with the earphone via the ad hoc

Wireless network and when the pro-set infrastructure wireless network is in range of both the

earphone and the data source.

25. The system of claim 14, wherein the finnwsre, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connect to a host server via a second

infrastructure wireless network when (1) the data source is not in wireless communication range

with the earphone via the ad hoc wireless network and (2) the data source and the earphone are

not in wireless communication via the pre-set infrastructure wireless network.

26. The system of claim 25, wherein the host server is for streaming digital audio to the

earphone via the infrastructure wireless network.
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2?. The system of claim 25, wherein the host server is for transmitting a first network address

for a first streaming digital audio content server to the earphone via the infrastructure wireless

network

28. The system of claim 27, wherein the earphone comprises a user control that, when

activated, causes the earphone to submit an electronic request via the infrastrucmre wireless

network to the host server for a second network address for a second streaming digital audio

content server.

29. The earphone of claim 23, wherein the user control comprises a button.

30. A method comprising:

receiving, by a. wireless earphone, via an ad hoc wireless nemoric digital audio from a data

source when the data source is in wireless communication with the earphone via the ad hoc

wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more

infrastructure wireless networks detected by the transceiver circuit when the earphone and

the datasouroe are communicating via the ad hoc wireless network, wherein the data

comprises identification data and signal strength data for the one or more infiastmcture

wireless networks;

converting, by the wireless earphone, the digital audio to sound; and

when the data source is not in wireless commimication with the earphone, transitioning

automatically, by the earphone, to receive digital audio via an infrasmicmre wireless

network.

31. The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

2?
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receive digital audio from the data source via an infrastrucnn'e wireless network when the data

source is not in wireless communication range with the emphone via the ad hoc wireless

network.

32. The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio Born a host sever via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless network

33. The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infiastructure wireless network comprises:

receiving, by the wireless earphone via the infrastructure wireless network, from a host server

connected to the infrasnucttu’e wireless network, a network address for a streaming digital

audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.

28
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CLAIMS

What is claimed is:

1. An earphone comprising:

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in commtmication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the 8115!ng electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when. executed by the transceiver circuit, causes the

transceiver circuit to:

receive digital audio wirelessly Erom a data source via an ad hoc wireless network

when the data source is in wireless communication range with the earphone

via the ad hoc wireless network;

 

 
when the data source is not in wireless communication range-with the earphone

via the ad hoc wireless network, transition automatically to receive digital

audio via an infrastructure wireless network.

2. The earphone of claim 1, wherein the data source comprises a digital audio player.

3. The earphone of claim 1, wherein the transceiVer circuit comprises:

a wireless communication module;

a processor unit in communication with the wireless communication module;

a nonvolatile memory unit in communication with the processor unit; and

a volatile memory unit in communication with the processor unit.

4. The earphone of claim 3, wherein the wireless communication module comprises a Wi-Fi

communication module.

22
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5. The earphone of claim 1, wherein the infirastnicturc wireless network comprises a
WI.AN.

6. The earphone of claim 1, wherein the transceiver circuit is for receiving digital audio

from the data source via the infrastructure wireless network when the data source is not in

wireless communication range with the earphone via the ad hoc wireless network.

7. The earphone ofclaim 6, wherein the infrastructure wireless network is a pre-set

infiastructure wireless network that the data source transitions to when the data source is not in

wireless communication range with the earphone via the ad hoc wireless network and when the

pro-set infrastructure wireless network is in range of both the earphone and the data source.

8; The earphone of claim 3731:, wherein the firmware, when executed by the transceiver

circuit, causes the transmitter circuit of the earphone to transmit-deta—viashe-sd—hee-wireless

 
mfimmm-Wamummmmme earphone

of claim 1, wherein the firmware, when executed by the transceiver circuit, causes the

transceiver circuit of the earphone to connect to a host server via the infrastructure wireless

network when the data source is not in wireless communication range with the earphone via the

ad hoc wireless network.

 
Mstreaming digital audio goiiteg; gene; from the host server via the infiastructurc

Wireless network.
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12. The earphone of claim -1—9-,,1_L wherein the earphone '

. u : . . . . _ _ ____:_ .1 _

WWWthingsst some:- for a sec"93;;network address for a {Tom
streaming digital audio content server-hom—the—hcstseweraee—flaewfiemctumvireless

 
I4. WWWmmmmmrfirAsystem

comprising:

a data source for wirelessly transmitting streaming digital audio; and

a wireless earphone that comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive the streaming digital. audio wirelessly from the data source via an ad hoe

wireless network when the data source is in wireless communication range

with the earphone via the ad hoc wireless network;

Wedlice Wimgss o .‘_._h
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when the data SODICG is not in wireless commtmication range with the earphone

via the ad hoc wireless network, transition automatically to receive streaming

digital audio via. an infrastructtu‘c wireless network.

 

   
  

__ ._. . _ .. . - _ ___u__ c in Bonelesscommunication mural-i the wireless

earpiione via the rafiaeayetiwefllgg‘ wireless network.
18. The system of claim {Meremfliefmareef-tiietWQf—thwm

WWWimme—mammemhm

 
Wen-earning digital audio cgnteg;_,3_€;gmto the earphone via the infrastructure
wireless network:

20. The system of claimW19 
 

 
—§3—§-—2;§
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24-. The system of claim 45:41, who!Bin the QmwgggEQQEWQgggutgQ3 1119 infiastruotum
wireless network W15 3W.“EFhMyzflem-QWWW

WWWWmepIc—sfl inflastmcture wireless network
 

 
_ the: data source is not in wireless communication range 

With the earphone via the ad hoc wireless network and wkefl __

 
 

~' ~' ' ' » = . . _ _. __-._.__ _________o the earphoneee

WWWW—fimfiflmfigfidfim

WWWWnbwhw-amemwomhmmm

WWWMMBGWwixeless network.

27. The system of claim 25;}; wherein the fim—whea—eawafieé—bfihamsm

WWW—mwaphoawtwomeeFm-Eflemfimfl

WWoEk—wlm€15v-fliedata—sotfiaee45flofiai—Woaéefifmge

 
' uh no via them.“infrastmcmre wireless 
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28. The system of claim 27, wherein the hamaewer-iaéfieEfitt‘eamiag-digHflI-mm

Wmmawthe emphonemmmgjg

gmvia the infrastructure wireless networlgmmg£195):kafirm
 

 
MWW—whemia—the—em-phalie—eempfises—mflaml—that—Wen

mmwmmmkawewemmfim

mWe—thehest—sewef—fer—a—seefmd—neavmk-uilih-es&{0i—a—Seeefld-fitfieafltiag—étgita}-&aéifl

Wewflr—FEWEQQWwherem the user control

comprises a button.

wheat-sewer;

WflWihM§WifiéfieéwWW

fietwark-g-md

mrelesfiarphefie—flamsmefimmaiea-tion—with— theIiest—SWW

a—tmnseei-vekeii'eifit—meemmim-icafionMitiHhefl-Heafié-efieraeeusfie-tmafldmmfhemtema;

Wmmireuit—is—fefieeeivmg--:u-1d-Emtsmitéag—wireless—sigfials—Via—tke

Wd—ka—Efimfiheifen it—i-5&9me

 
3§F43hemtemefda§m44flvhereififl1amme:-'—more—seflings~eampfiae-flae—fi53t-suemmtg

éigifaifluefia-eafient—SenWaad—avsec—andsfleanfiugasligiial—audie—eafltem—sm

“3732.;
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SWWelaiai-SWmem—Hu}e Misha»BMfiififieWBREel-Ehfltrwhfifi

Wamahmiwmiewaniwqummmflm

WWWfi-fefihmmmemwmlmtm

menéemphamWHmmhwwmmmWW
HWe—mdueem-fiwemwfing—n—seeefld-mmhg-elec—EvieaHigaaLba—samd—M

WWWmicaWflmem-EGMW

WtzmmWWHWHHWAm-fiffi

WWWflfid—Eamfiwmwm

Wfl—wheminihefivt—Emwmreixcuimwfammmag—Ehe—firet—fimbg

WifiiGR-aeeusfic—Hwéwmwfimawm

 
MMfiekfin—Mmimflie-fu'sm‘afisaeiverfiitwm—EEBWW' V ' ' EL

WWeBfiG-fi‘FfleFer'r'tEvfi-USRE-{faflndi‘teem$11435 553936 E i l ‘

HWWfiqrwhavehmB—Smeafiphem e: . :

a—seeenémtefiaagafid
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WWWwiéam-mngaflm

mmmmmwfimmmimwmflmm

W-Wmend—Eeaseeives—efiwit—iWEng—Ghe—seeefid-aaflegeieetéee!

Wmmfitlmmmmflw

mmxmmmmpmmwmlmmm

Hensoefier—eireaitreaesefifie-seooed-fiaaeeeiver-eieeuietee

fieseie‘e—digitai—auéio-xfireiessiy—fiem-ilie—éaee-so-uree viaflw-adrheewireiess-nemreek

thfidessoommueieefimfiafiwmmmm

WWWfifi'whemmmfir-stwrphmmmmm

oeeefld—mfiahmsempfiees—avseeonddata-port; euéfiiieieio—Eheheedsei-fieflher-eempfiseom

WW1W¥WoneWthm

WWWmflmfliWWWW
a—Eemeiedesliee:

437% A method comprising:

receiving, by a wireless earphone, via an ad hoe wireless network. digital audio from a data

source when the data source is in. wireless communication with the earphone via the ad hoe

wireless network;

 

  
converting, by the wireless earphone, the digit-.11 audio to sound; and

when the data source is not in wireless oommrmioetion with the earphone. transitioning

automatically, by the earphone, to receive digital audio via an infiastructure wireless

network.

49—22
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41%;; The method of claim 4—3;; wherein transitioning automatically by the earphone to

receive digital audio via an infrastructure wireicss network comprises transitioning automatically

to receive digital audio from the data source via an infi'astructurc Wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc Wireless

network.

mmwrfifihmomprifiangbfliew-WW

WWWEWMWHeWWW

mmmmmnmmmnmmmmm

46,-}; The method of claim 14%;; wherein transitioning automatically by the earphone to

receive digital audio Via an infrastructure wireless network comprises transitioning automatically

to receive digital audio from a host sever via the infrastructure wireless network when the data

source is not in Wireless communication range with the earphone via the ad hoc wireless network

441.11; The method of claim 4%;9, wherein transitioning automatically by the earphone to

receive digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphone via the infrastructure Wireless network, item a host server

connected to the infrastructure wireless network, a network address for a streaming digital

audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received from the host server.
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Listing of the Ciaims

The following is a listing of the claims.

1-47. (Canceled)

48. (New) An earphone comprising;

a body, wherein the body comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transducer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit. causes the

transceiver circuit to:

receive digital audio wire lessly from a data source via an ad hoc wireless network

when the data source is in wireless cormnunication range with the earphone

via the ad hoc wireless network:

transmit data via the ad hoc wireless network to the data source regarding one or

more infrastructure wireless networks detected by the transceiver circuit when

the earphone and the data source are communicating via the ad hoc wireless

network1 wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network, transition automatically to receive digital

audio via an infrastructure wireless network.

49. (New) The earphone of claim 48, wherein the data source comprises a digital

audio player.

50. (New) The earphone of claim 48, wherein the transceiver circuit comprises:

IQ
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a wireless communication module;

a processor unit in communication with the wireless communication module;

a non-volatile memory unit in communication with the processor unit; and

a volati 1e memory unit in communication with the processor unit.

51. (New) The earphone of claim 50, wherein the wireless communication module

comprises a Wi-Fi communication module.

52. (New) The earphone of claim 48, wherein the infrastructure wireless network

compri ses a WLAN.

53. (New) The earphone of claim 48, wherein the transceiver circuit is for receiving

digital audio from the data source via the infrastructure wireless network when the data source is

not in wireless communication range with the earphone via the ad hoe wireless network.

54. (New) The earphone ofclaitn 53, wherein the infrastructure wireless nctWork is a

pre-set infrastructure wireless network that the data source transitions to when the data source is

not in wireless communication range with the earphone via the ad hoc wireless netwurk and

when the pre—set infrastructure wireless network is in range of both the earphone and the data
SO UPC6.

55. (New) The earphone of claim 48, wherein the firmware, when executed by the

transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via a

second infrastructure wireless neIWOrk when (t) the data source is not in wireless

communication range with the earphone via the ad hoc wireless network and (2) the data source

and the earphone are not in wireless communication via the pre-set infrastructure wireless

network.

56. (New) The earphone of claim 48, wherein the firmware, when executed by the

transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via

'4)
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the infrastructure wireless neIWoi-k when the data source is not in wire-less communication range

with the earphone Via the ad hoe wireless network.

57. (New) The earphone of claim 56, wherein the earphone is for receiving streaming

digital audio from the host server via the infrastructure wireless network.

58. (New) The earphone of claim 56, wherein the earphone is for receiving a first

network address for a first streaming digital audio content server from the host server via the

infrastructure wireless network.

59. (New) The earphone oi'claim 58, wherein the earphone comprises a user control

that, when activated, causes the earphone to submit an electronic request via the infrastructure

wireless network to the host server for a second netvvork address for a second streaming digital

audio content server.

60. (New) The earphone of claim 59, wherein the user control comprises a button.

61. (New) A system comprising:

a data source for wirelessly transmitting streaming digital audio; and

a wireless earphone that comprises:

at least one acoustic transducer for converting an analog electrical signal to sound;

an antenna; and

a transceiver circuit in communication with the at least one acoustic transducer and the

antenna, wherein the transceiver circuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceiver circuit is for outputting the analog electrical

signal to the at least one acoustic transduCer, and wherein the wireless transceiver circuit

comprises firmware, which when executed by the transceiver circuit, causes the

transceiver circuit to:

receive the streaming digital audio wirelessly from the data source via an ad hoc

wireless network when the data source is in wireless communication range

with the earphone via the ad hoc wireless network:
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transmit data via the ad hoe wireless network to the data source regarding one or

more infrastructure wireless networks detected by the transceiver circuit when

the earphone and the data source are communicating via the ad hoc wireless

network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks; and

when the data source is not in wireless communication range with the earphone

via the ad hoc wireless network, transition automatically to receive streaming

digital audio via an infrastructure wireless network.

62. (New) The system of claim 61, wherein the data source comprises a digital audio

player.

63. (New) The system of claim 61, further comprising a host server that is in

communication with the wireless earphone via the infrastructure wireless network.

64. (New) The system of claim 63, wherein the firmware of the transceiver circuit of

the wireless earphone, when executed by the transceiver circuit, causes the transceiver circuit of

the earphone to connect to the host server via the infrastructure wireless network when the data

source is not in wireless communication range with the earphone via the ad hoc wireless

network.

65. (New) The system ofclaim 63, wherein the host server is for streaming digital

audio to the earphone via the infrastructure wireless network.

66. (New) The system of claim 63, wherein the host server is for transmitting a first

network address for a first streaming digital audio content server to the earphone via the

infrastructure wireless network

67. (New) The system of claim 66, wherein the earphone comprises a user control

that, when activated, causes the earphone to submit an electronic request via the infrastructure

Us
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wireless network to the host server for a second network address for a second streaming digitai

audio content server.

68. (New) The earphone of'elairn 67, wherein the user control comprises a button.

69. (New) The system of claim 64, further comprising a web page for the wireless

earphone through which a user is capable ofconfiguring one or more settings for the wireless

earphone.

70. (New) The system ofclaim 61, wherein the intrastructure wireless network

comprises a WLAN.

'l 1. (New) The system ofclaim 61, wherein the firmware, when executed by the

infrastructure wireless network is a pre-set infrastmcture wireless network that the data source

transitions to when the data source is not in wireless communication range with the earphone via

the ad hoc wireless network and when the pre-set infrastructure wireless network is in range of

both the earphone and the data source.

72. (New) The system of claim 61 _. wherein the firmware, when executed by the

transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server via a

second infrastructure wireless network when (l) the data source is not in wireless

communication range with the earphone via the ad hoc wireless network and (2) the data source

and the earphone are not in wireless communication via the pre-se’t infrastructure wireless

network.

73. (New) The system of claim 72, wherein the host server is for streaming digital

audio to the earphone via the infrastructure wireless network.

74. (New) The system ofclaim 72, wherein the host server is for transmitting a first

network address for a first streaming digital audio content server to the earphone via the

infrastructure wireless network
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?S. {New} The system of claim 74, wherein the earphone comprises a user control

that, when activated, causes the earphone to submit an electronic request via the infrastructure

wireless network to the host server for a second network address for a second streaming digital

audio content server.

T6. (New) The earphone of claim 75, wherein the user control comprises a button.

W. (New) A method comprising:

receiving, by a wireless earphone1 via an ad hoc wireless network, digital audio from a data

source when the data source is in wireless communication with the earphone via the ad hoc

wireless network;

transmitting data via the ad hoc wireless network to the data source regarding one or more

infrastructure wireless networks detected by the transceiver circuit when the earphone and

the data source are communicating via the ad hoe wireless network, wherein the data

comprises identification data and signal strength data for the one or more infrastructure

wireless networks;

convening, by the wireless earphone, the digital audio to sound; and

when the data Source is not in wireless communication with the earphone, transitioning

automatically, by the earphone, to receive digital audio via an infrastructure wireless

network.

73. (New) The method of claim 77, wherein transitioning automatically by the

earphone to receive digital audio via an infrastructure wireless network comprises transitioning

automatically to receive digital audio from the data source via an infrastructure wireless network.

when the data source is not in wireless communication range with the earphone via the ad hoc

wireless network.

79. (New) The method of claim 7’7, wherein transitioning automatically by the

earphone to receive digital audio via an infrastructure wireless network comprises transitioning

automatically to receive digital audio from a host sever via the infrastructure wireless network
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when the data source is not in wireless communication range with the earphone via the ad hoc

Wireless network

80. (New) The method of claim 7?, wherein transitioning automatically by the

earphone to receive digital audio via an infrastructure wireless network compri ses:

receiving, by the wireless earphone via the infrastructure wireless network. from a host server

connected to the infrastructure wireless network, a netwurk address for a streaming digital

audio content server; and

connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received li'om the host server.
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RE MARKS

The Notice indicates that the amendment filed October S, 2010 is non-compliant under 3?

CFR § 1.121 or § 1.4 because each claim has not been provided with a proper status identifier.

in response, new claims 48-80 have been identified herein with the status identifier “New.” The

present claims have not been otherwise amended. Applicants submit that the present claim

amendments satisfy 37 CFR § 1.121 and § 1.4.

Applicants filed a “Request for Participation in the Patent Cooperation Treaty — Patent

Prosecution Highway (PCT-PPH) Pilot Program in a US. Application Where the USPTO was

the ISA or lPEA" on February 15. 2011. Applicants respectfully request that the request be

acted upon expeditiously.

A representative of the Office is invited to contact the undersigned with any questions

regarding this application.

Respectfully submitted,

Date: March14 2011 W :5; h ‘
Mark G. Knedeisen

Reg. No. 42,747

 

K&L GATES LLP

K&L Gates Center Pb. (41 2) 355-6342

2.10 Sixth Avenue Fax (43 2) 355—6501

Pittsburgh, Pennsylvania 15222 email: mark.knedeisen@klgates.com
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“ as UNITED STATES PATENT AND TRADEMARK OFFICE

K&L GATES LLP

210 SIXTH AVENUE

PITTSBURGH PA 15222-2613

In re Application of 1

PELLAND, MICHAEL J. et al. : DECISION ON REQUEST TO

Application No. 12f936,488 : PARTICIPATE IN PATENT

Filed: December 20, 2010 : PROSECUTION HIGHWAY

Attorney Docket No. 3553 : PROGRAM AND PETITION
TO MAKE SPECIAL UNDER

3? CFR 1.102(a)

This is a decision on the renewed request to participate in the PCT Patent Prosecution Highway

(PPH) pilot program and the petition under 3'? CFR 1.102(3), filed February [5, 201 1 to make

the above—identified application special.

The request and petition are GRANTED.

A grantable request to participate in the PCT-PPH pilot program and petition to make special

require:

(1) The U.S. application be (a) a national stage entry ofthe corresponding PCT application, or _

(b) a national stage entry of another PCT application which claims priority to the corresponding

PCT application, or (c) a national stage application that claims domesticiforeign priority to the

corresponding PCT application, (d) a national application which forms the basis for the priority

claim in the corresponding PCT application, or (e) a continuation application of the US.

application which satisfies one of the above (a) to (d) scenarios.

(2) A copy of the latest international work product (WOHSA, WOIIPEA, or IPER) in the

Corresponding PCT application(s) which indicates at least one claim in the PCT application has

novelty, inventive step, and industrial applicability.

(3) A copy of all claims which were indicated as having novelty, inventive step and industrial

applicability in the corresponding PCT application(s).

(4) English translations of the documents in (2) and (3) (if the documents are not in the English

language).

(5) All the claims in the U.S. application must sufficiently correspond or be amended to

sufficiently correspond to the claims which were indicated as having novelty, inventive step, and

industrial applicability in the corresponding PCT application(s).

(6) Examination of the U.S. application has not begun; and

(7) An information disclosure statement listing the documents cited in the international work

products (ISR, W011SA, WOHPEA, IPER) of the corresponding PCT application(s).
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The request to participate in the PCT-PPH pilot program and petition comply with the above

requirements. Accordingly, the above—identified application has been accarded “special" status.

Telephone inquiries concerning this decision should be directed to Daniel Swerdlow at 5?! -2?2-
7531.

All other inquiries concerning the examination or status of the application should be directed to

Patent Application Information Retrieval (PAIR) system.

The application is undergoing pro-examination processing. Once it is released for examination,

the application will be forwarded to the examiner for action on the merits commensurate with
this decision.

I Daniel Swerdlow/

Daniel Swerdlow

Quality Assurance Specialist

Technology Center 2600
Connnunications
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TITLE: SYSTEM AND NIETHOD FOR MOBILE TELEPHONE AS AUDIO GATEWAY

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a system and method for rendering multimedia content between a

multimedia storage source and a mobile telephone smile: a rendering device (e.g._. a headset).

IJESCRI'PTIG‘VII OF THE RELATED ART

Mobile telephones have evolved from voice—on 1y electronic devices to multi—fimctional electronic

devices. For example, mobile telephones may new function as electronic organizers, digital cameras, audio

applications (cg, MP3 players), video applications (e.g., video players), video game terminals, etc. Moreover,

mobile telephones are not only used for voice communications, but they also are used in a variety of other forms

(e.g., in instant messaging applications, sharing photographs, gaining access to information on the Internet, etc).

As the mobile telephone has evolved, so too have accessories for mobile telephones. For example, the

first mobile telephones required the user to hold the telephone next to the user‘s mouth and car during use.

Later, a wired ear bud and microphone were developed that connected to the mobile telephone were developed.

The wired car bud allows the user’s hands to be free from holding the mobile telephone during use. Wireless

headsets have also been developed that provide the user with both wireless and hands-free convenience.

A wireless interface commonly used in headsets and mobile telephones is referred to as "Bluctootli"

technology. Bluetoolh refers to a technical Specification designed to standardize wireless transmission between

a wide variety of electronic devices, such as personal computers, mobile telephones, headsets, printers, personal

digital assistants ("PDAs"), etc. Bluetooth acts as a "virtual cable", whereby one electronic device can easily

communicate with another electronic device.

Bluctoofli operates using frequency-hopping spread spectrum, where data packets are spread across the

2.45-GI-[z Spectrum at a rate of 1,600 hops per second to lessen interference. For Bluetooth devices, the

nominal link range is 10 meters and the gross data rate is up to 3 Mbps, although higher data rates have been

proposed for future versions ofthe standard. Bluetooth can support both synchronous connection oriented

("5CD") links for voice and asynchronous connectionless ("ACL") links for packet data.

Wireless local area networks ("WLANs") are now ubiquitous in everyday life. Such MAN's are

commonly available in many public areas (so-called "hotspots" or “hotzoncs"), as well as in homes and office

environments. WLANs are generally compliant with one or more IEBE standards (cg, 802.11a, 802.] lb,

802.] lg, etc.) and are easily configured to provide for open access or to limit access by authorization and link-

level security procedures.

End users generally access the WLAN through WLAN adapters that may be implemented as a

removable or fully embedded component in a stationary, portable or fully mobile device. Examples ot‘such

implementations in a desktop computer include ISA or PCI cards, as well as an external or removable USB

adapter. Typical implementations for laptop computers include removable PCMCIA cards or embedded PCI

Express or USB adapters, while typical implementations for PDAs and mobile telephones include removable SD

Cards or embedded with USB or SD10 interconnections. In addition, the physical WLAN adapter is typically

augmented with software {a “driver") that allows the device’s operating system to manage the adapter and to

create a transparent connection to the wireless network that can be used by various applications to the benefit of

the end user.
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Conventional methods for facilitating communication betwcen mobile telephones and mobile

telephone accessories (tag, headsets, hands-free kits. etc.) are generally capable of receiving signals received

directly from the mobile telephone. In the case ofwireless communication benveen the mobile telephone and

the mobile telephone accessory, a Bluetooth compatible protocol is often times utilized. With the Bluetooth

implementation, media may be received by the mobile telephone is ,enerally provided in an IBTF protocol (e.g.

SIP, SDP, RT'P, TCP, UDP, etc). Once received by the mobile telephone, the streaming media is converted into

a Biuetooth-specific protocul [e.g., advanced audio distribution profile MD?) and then transmitted to the

rendering device (eg, a headset). Converting the streaming media to a Bluetooth-specific protocol limits the

functionality of the mobile telephone in a variety of ways, for example, limits the functionality ofthe rendering

device, limits the ability of the user to use the mobile telephone for multiple lacks, limits the battery life of the

mobile telephone, etc.

SUMMARY

Often times, it is desirable for users of mobile telephones to utilize the full functionality of their mobile

telephone accessories, as well as gain access to multimedia content. Thus, a strong need exists for a system and

method for establishing a data path utilizing [ETF—compliant protocols between endpoints (e.g., Streaming

source and rendering device) of a wireless network.

One aspect of the invention relates to a method for rendering multimedia content, the method

comprising: requesting access to a wireless network by a mobile telephone, wherein the wireless network

includes at least one remote server; assigning a subnet internet protocol (IP) address to a readcring device by the

mobile telephone; selecting at least one service andfor device by an associated user associated with the wireless

network; and routing streaming audio related to the selected service andior device to the rendering device based

on the assigned subnet LP address.

According to an aspect of the invention, the mobile telephone is configured to provide one or more

operations on a received signal from the network utilizing a Dynamic Host Configuration Protocol.

According to an aspect of the invention, the mobile telephone is configured to provide one or more

operations on a received signal from the network utilizing network address translation.

According to an aspect of the invention. the request for access is transmitted by a wireless local area

adapter associated with the mobile telephone.

According to an aspect of the invention, wherein the mobile telephone is associated with the rendering

device prior to requesting access to the wireless network.

According to an aspect of the invention, the rendering device is a wireless headset.

According to an aspect of the invention, the mobile telephone is authenticated with the network prior to

providing an identification of services andfor devices available on the wireless network.

According to an aspect of'tho invention, the server 'is a media server.

Another aspect of the invention relates to a method for rendering multimedia, the method comprising:

obtaining a unique address for a mobile telephone in a wireless local area network, wherein the local area

network includes at least one wireless access point and one or more servers; assigning a subnet internet protocol

(IP) address to a rendering device associated with the mobile telephone; requesting information born at least

one ofthe servers on the network through the mobile telephone; receiving intbrmation responsive to the request
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for information by the mobile telephone; and directing streaming audio related to the requested information to

the rendering device based on the assigned IP address.

According to an aspect of the invention, the unique addresa is an Internet Protocol address associated
with the wireless local area network.

According to an aspect ofthe invention, the received information includes an identification ofservices

and/or devices available on the network.

According to an aspect ot‘the invention, the identification of services andior devices include

multimedia content stored on a media server.

According to an aspect of the invention, the multimedia content includes at least one audible

component.

According to an aspect of the invention, the multimedia content also includes a video component for

display on the mobile telephone. .

According to an aspect of the invention, the mobile telephone is communicatively coupled to the local

area network through an 802.! I-compatible communication protocol.

According to an aspect of the invention, the headset is communicatively coupled to the wireless local

area network through an 302.] l-compatible communication protocol.

According to an aspect of the invention, transmitting control signals directly from the mobile telephone-

to the rendering device through a second wireless communication protocol.

According to an aspect of the invention, the second wireless communication protocol is Bluctooth.

Another aspect of the invention relates to a method for rendering multimedia content, the method

comprising: requesting access to a wireless network by a mobile telephone; establishing a session on the

wireless network; assigning a subnet intcmet protocol (I?) address to a peripheral device by the mobile

telephone; providing an identification of services and/or devices to the mobile telephone from an associated

server communicatively coupled to the wireless network; selecting at least one service andlor device by an

associated user; and routing streaming audio related to the selected service and/or device to the peripheral

device based on the assigned sobnet IP address.

According to an aspect of the invention, the session is controlled by the mobile telephone.

Another aspect of the invention relates to a computer program stored on a machine readable medium,

the program being suitable for use in a mobile telephone to assign a subnet internet protocol (IP) address to a

headset. wherein: when the program is loaded in memory in the mobile telephone and executed causes the

mobile telephone to route streaming audio received through a wireless local area network to headset based on

the assigned IP address.

Other systems, devices, methods, features, and advantages of the present invention will be or become

apparent to one having ordinary skill in the art upon examination of the following drawings and detailed

description. It is intended that all such additional systems, methods, features, and advantages be included within

this description, be within the scope of the present invention, and be protected by the accompanying claims.

It should be emphasized that the term “comprisefcomprising” when used in this specification is taken to

specifi/ the presence of stated features, integers, steps or components but does not preclude the presence or

addition of one or more other features, integers, steps, components or groups thereof.”
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The term "electronic equipment“ includes portable radio communication equipment. The term

"portable radio communication equipment", which herein after is referred to as a mobile radio terminal includes

all equipment such as mobile telephones, pagers, communicators, i.e., electronic organizers, personal digital

assistants (PDA's), portable communication apparatus, smart phones or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other embodiments of the invention are hereinalter discussed with reference to the

drawings. The components in the drawings are not necessarily to scale, emphasis instead being placed upon

clearly illustrating the principles of the present invention. Likewise, elements and features depicted in one

drawing may be combined with elements and features depicted in additional drawings. Moreover, in the

drawings, like reference numerals designate corresponding parts throughout the several views.

Figure l is an exemplary block diagram of a mobile telephone and headset in accordance with aspects

of the present invention.

Figure 2 is an exemplary schematic diagram of a mobile telephone and headset in accordance with

aspects of the present invention.

Figure 3 is an exemplary block diagram of a network in accordance with aspects of the present
invention.

Figure 4 is an exemplary schematic diagram of a sewer in accordance with aspects of the present
invention.

Figures 3A and 5B are exemplary protocol stacks associated with a mobile telephone and a rendering

device in accordance with aspects of the present invention.

Figure 6 is an exemplary flow chart in accordance with aspects of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The present invention is directed to a system and method for rendering multimedia content between

one or more devices associated with a wireless local area network or a wide area network and a mobile

telephone and/or mobile lelephonc accessory. The mobile telephone acts as a gateway or proxy for roofing

multimedia content (e.g., audio files, video files, etc.) stored on a remote server.

The invention is described primarily in the context of a mobile telephone. However, it will be

appreciated that the invention is not intended to relate solely to mobile telephones and can relate to any type of

electronic equipment. Other types of electronic equipment that may benefit from aspects of the present

invention include playback devices having at least audio playback capability or video playback capability in

addition to audio playback capability. Exemplary playback devices include MP3 players, CD players and DVD

players.

Referring to Figure 1, an electronic equipment assembly 10 is shown in accordance with the present

invontion. The illustrated electronic equipment assembly 10 includes electronic equipment 12 and a wirelessly

coupled electronic equipment accessory 14. The electronic equipment 12 in the exemplary embodiment is a

mobile telephone and will be referred to as the mobile telephone 12. The mobile telephone 12 is show: as

having a "brick” or “block" design type housing 16, but it will be appreciated that other type housings, such as a

clamshell housing or a slide-type housing, may be utilized without departing from the scope of the invention.

Exhibit 1014 - p. 344


