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1. [v] This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.

2. L] This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

CO This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission mustinclude items
(5), (6), (9) and (21) indicated below,

(YJ The US has been elected (Article 31). 
(] A copy of the International Application as filed (35 U.S.C. 371(c)(2))

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

b. [J has been communicated by the International Bureau.

c. is not required, as the application wasfiled in the United States Receiving Office (RO/US).

 An English languagetranslation of the International Application as filed (35 U.S.C. 37 1(c)(2)).

a. im} is attached hereto.

b. [ai] has been previously submitted under 35 U.S.C. 154(d)(4).
Amendments to the claims ofthe International Application under PCT Article 19 (35 U.S.C. 371(c)(3))

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

c. C) have not been made; however, the timelimit for making such amendments has NOT expired.
d. CJ have not been made and will not be made.

An English languagetranslation of the amendmentsto the claims under PCT Article 19 (35 U.S.C. 371(c¢)(3)).

An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

An English languagetranslation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

items 11 to 20 below concern document(s) or information included:

An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.

A preliminary amendment.

An Application Data Sheet under 37 CFR 1.76.

A substitute specification.

A power of attorney and/or changeof address letter.

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 1.825.

A second copyof the published International Application under 35 U.S.C. 154(d)(4).

OoOoooosoR
Asecond copy of the English languagetranslation of the international application under 35 U.S.C. 154(d)(4).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492, The information is required to obtain or retain a b enefit by the public, which is to file (and by the
USPTOto pro cess) an application . Confidentiality is govemed by 35 U.S.C. 122 and37 CFR 1.11 and 1.14. This collection is estimated to take 15 minutes to complete,
including gathering information, preparing, and submitting the completed form to the USPTO. Time will vary depending upontheindividual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEE S OR COMPLE TED FORMS TO THIS ADDRESS, SEND TO: Mall Stop PCT,
Commissioner for Patents, P,O, Box 1450, Alexandria, VA 22313-1450, Page 1 of 3
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U.S. APPLICATION NO, (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
PCT/US2009/039754 080188PCTUS

20. Other itemsor information:

Thefollowing fees have been submitted CALCULATIONS PTO USE ONLY

21. Basic nationalfee (37 CFR 1.492(a))......0 ccc cscs cec csc ceccssse ces essne 5 330.00 —,
22, Examination fee (37 CFR 1.492(c))

lf the written opinion prepared by ISA/US or the international preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)............

JAI otter SPAS. «ai csaircesccenes se cnncg acto ec kee bth edet dew eed PLP SEG Ras M Ea teases oenn nay

23. [1 Search fee (37 CFR 1.492(b))
lf the written opinion of the ISA/US or the International preliminary examination report prepared by

IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4),................ $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the intemational application to the USPTO as an

International Searching Authority... 220.000.020.000. ecteee 6100
International Search Report prepared by an ISA ather than the US and provided to the Office or

previously communicated to the US by the IB... ooccc ce cs pnteepenesenvarsareerrner SATO
All ORF SITUATIONS... .ncacecintiieninns mains sevina in 44 invetoierweesve ba sajtnncea coy teed

Ol Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequencelisting in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer
programlisting in an electronic medium) (37 CFR 1.492(j)).

The fee is $270 for each additional 50 sheets of pape i

Total Sheets Extra Sheets Numberof each additional 50 or fraction
thereof (round up to a whole number

1270

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or declaration
after the date of commencement ofthe national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE

Total claims 33

Independentclaims

Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by %4.

SUBTOTAL =

Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest
claimed priority date (37 CFR 1.492(i)).

TOTAL NATIONAL FEE =|5 663.00

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +

TOTAL FEES ENCLOSED =|$ 663.00
Amountto be
refunded:
Amount to be
charged
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A check in the amount of $ to cover the above fees is enclosed.

Please charge my Deposit Account No. 11-1110 in the amount of $663.00 to cover the above fees.

The Commissioneris hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No, 11-7110 ’

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038, The PTO-2036 should only be mailed or faxed
to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT befaxed to the USPTO.

ADVISORY:if filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-VWeb 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 electronic payment method,

NOTE: Where an appropriate time limit under 37 CFR 1,495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed
and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCETO: OAlaMe Pr ‘
Mark G. Knedeisen, Esquire SIGNATURE
K&L Gates LLP Mark G. Knedeisen
K&L Gates Center NAME
210 Sixth Avenue 42,747
Pittsburgh, PA 15222-2613 REGISTRATION NUMBER

Customer No. 26285

 
Page 3 of 3

Exhibit 1014 - p.3



Exhibit 1014 - p. 4

PTO-1390 (Rev, 09-08)
Approved for use through 2/28/2010. OMB 0851-0021U.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Unter ihe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL LETTER TO THE UNITED STATES

DESIGNATEDIELECTEDOFFICE (DO/EO/US) S. TION NO. N 37 CFR 1.5
CONCERNING A SUBMISSION UNDER 35U.S.C. 371

INTERNATIONAL APPLICATION NO, INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED

a7 Api 2009 07 Apr2008
TITLE OF INVENTION
WIRELESS EARPHONETHAT TRANSITIONS BETWEEN WIRELESS NETWORKS
APPLICANT(S) FOR DO/EO/US
Michael J. Pelland, Michael J. Koss, Michael Sagan, Steven Reckamp, Greg Hollingstad, Jeff Bovee, Morgan Lowery
Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US)the following items and other information:

1. This is a FIRST submission of items conceming a submission under 35 U.S.C, 371.

2. CI] This is a SECOND or SUBSEQUENT submissionofitems conceming a submission under 35 U.S.C. 371.

' C This is an express request fo begin national examination procedures (35 U.S.C. 371(f)), The submission mustinclude items
(5), (6), (9) and (21) indicated below,

4 The US has been elected (Article 31)

iw A copy ofthe International Application as filed (35 U.S.C. 371(c)(2))

a | is attached hereto (required only if not communicated by the International Bureau),

b. C] has been communicated by the Intemational Bureau,

c, is not required, as the application wasfiled in the United Stales Receiving Office (RO/US),

An English languagetranslation of the International Application as filed (35 U.S.C. 37 1(c)(2)),

a, C] is attached hereto,

b, LJ has been previously submitted under 35 U.S.C. 154(d)(4).
Amendments to the claims of the International Application under PCT Artide 19 (35 U.S.C. 374(c)(3))

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

b. have been communicated by the Intemational Bureau.

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

a. have not been made andwill not be made.

An English languagetranslation of the amendmentsto the claims under PCT Article 19 (95 U.S.C. 37 1(¢)(3)).

An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).nog
An English languagetranslation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:

An information Disclosure Statement under 37 CFR 1.97 and 1.98.

An assignment documentfor recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31is included,

A preliminary amendment.

An. Application Data Sheet under 37 GFR 1.76.

A substitute specification.

A powerof attorney and/or change of address letter,

A computer-readable form of the sequencelisting in accordance with PCT Rule 13ter.3 and 37 CFR 1.821- 7.825.

A second copy of the published International Application under 35 U.S.C. 154(d)(4).
Oooooono0s8

Asecand copy of the English languagetranslation of the intemational application under 35 U.S.C. 154(d)(4).

 
This collection of information |s required by 37 CFR 1.414 and 1.491-1 492. The informationis required to obtain or retain a b enefil by the public, which is to file (and by the
USPTO to pro cess) an application . Confidentiality Is govemed by 35U.8.C. 122 and37CFR 1.14 and 1.14, This collection is estimated to take 15 minutes to complete
including gathering information, preparing, and submitting the completed form to the USPTO. Timewill vary depending upon the individual case, Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U_S_
Department of Commerce, P.O. Box 1450, Alexandria, VA 22312-1450. DO NOT SEND FEE S OR COMPLE TED FORMS TO THIS ADDRESS, SEND TO: Mail Stop PCT,
Commissionerfor Patents, P.O, Box 1450, Alexandria, VA 22313-1450, Page 1 of 3
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U.S. APPLICATION NO, (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
PCT/US2009/039754 080188PCTUS

20. Other itemsor information:

Thefollowing fees have been submitted CALCULATIONS PTO USE ONLY

21. Basic nationalfee (37 CFR 1.492(a))......0 ccc cscs cec csc ceccssse ces essne 5 330.00 —,
22, Examination fee (37 CFR 1.492(c))

lf the written opinion prepared by ISA/US or the international preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)............

JAI otter SPAS. «ai csaircesccenes se cnncg acto ec kee bth edet dew eed PLP SEG Ras M Ea teases oenn nay

23. [1 Search fee (37 CFR 1.492(b))
lf the written opinion of the ISA/US or the International preliminary examination report prepared by

IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4),................ $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the intemational application to the USPTO as an

International Searching Authority... 220.000.020.000. ecteee 6100
International Search Report prepared by an ISA ather than the US and provided to the Office or

previously communicated to the US by the IB... ooccc ce cs pnteepenesenvarsareerrner SATO
All ORF SITUATIONS... .ncacecintiieninns mains sevina in 44 invetoierweesve ba sajtnncea coy teed

Ol Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequencelisting in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer
programlisting in an electronic medium) (37 CFR 1.492(j)).

The fee is $270 for each additional 50 sheets of pape i

Total Sheets Extra Sheets Numberof each additional 50 or fraction
thereof (round up to a whole number

1270

Surcharge of $130.00 for furnishing any of the search fee, examination fee, or the oath or declaration
after the date of commencement ofthe national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE

Total claims 33

Independentclaims

Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by %4.

SUBTOTAL =

Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest
claimed priority date (37 CFR 1.492(i)).

TOTAL NATIONAL FEE =|5 663.00

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +

TOTAL FEES ENCLOSED =|$ 663.00
Amountto be
refunded:
Amount to be
charged
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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A check in the amount of $ to cover the above fees is enclosed.

Please charge my Deposit Account No. 11-1110 in the amount of $663.00 to cover the above fees.

The Commissioneris hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No, 11-7110 ’

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038, The PTO-2036 should only be mailed or faxed
to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT befaxed to the USPTO.

ADVISORY:if filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-VWeb 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 electronic payment method,

NOTE: Where an appropriate time limit under 37 CFR 1,495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be filed
and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCETO: OAlaMe Pr ‘
Mark G. Knedeisen, Esquire SIGNATURE
K&L Gates LLP Mark G. Knedeisen
K&L Gates Center NAME
210 Sixth Avenue 42,747
Pittsburgh, PA 15222-2613 REGISTRATION NUMBER

Customer No. 26285
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PATENT

THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicant:—Pelland et el. ) Examiner: TBD
)

Serial Na.: TBD ) Art Unit: TBD
)

Filing Date: TBD ) Atty. Docket No. 080188PCTUS

Title: WIRELESS EARPHONE THAT TRANSITIONS BETWEENWIRELESS

NETWORKS

PRELIMINARY AMENDMENT

K&L Gates LLP

Pittsburgh, PA 15222
October 5, 2010

Mail Stop PCT
Commissioner for Patents

Box 1450

Alexandria, VA 22313-1450

DearSir:

Prior to examination and prior to determination of the applicable application filing fees,

please amend the above-referenced application as follows, wherein:

Claim Amendments begin on page 2; and

Remarks begin on page 9.

PI-2445241 vi
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Amendments to the Claims

Please amend the claimsas follows. This listing of claims will replaceall prior versions

and listing of claims in the application.

1-47. (Canceled)

AB. An earphone comprising:

a body, wherein the body comprises:

at least one acoustic transducerfor converting an analog electrical signa! to sound;

an antenna; and

a transceivercircuit in communication with the at least one acoustic transducer and the

antenna, whereinthe transceivercircuit 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 transceivercircuit

comprises firmware, which when executed by the transceivercircuil, causes the

transceiver circuit to:

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

whenthe 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

moreinfrastructure wireless networks detected by the transceivercircuit 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 hoe 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:

Exhibit 1014 - p. 8
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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 volatile memory unit in communication with the processorunit.

51. The earphone of claim 50, wherein the wireless communication module comprises a Wi-

Fi communication module,

52. The earphone ofclaim 48, wherein the infrastructure wireless network comprises a

WLAN,

53. The earphone of claim 48, wherein the transceivercircuit is for recetving digital audio

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

wireless communication range with the earphonevia the ad hoc wireless network,

54. The earphoneof claim 53, wherein the infrastructure wireless network is a pre-set

infrastructure wireless network that the dala sourcetransitions 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 andthe data source.

35, The earphoneof claim 48, whercin the firmware, when executed by the transceiver

circuit, causes the transceivercircuit of the earphone to connect to a host server via a second

infrastructure wireless network when (1) the data source 1s not in wireless communication range

with the earphone via the ad hoe wireless network and (2) the data source and the earphoneare

not in wireless communication via thepre-set infrastructure wireless network.

56. 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 the

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

with the earphone via the ad hoc wireless network.

lo
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57. The earphone of claim 56, wherein the earphoneis for receiving streaming digital audio

from the host server via the infrastructure wireless network.

58. The earphoneofclaim 56, wherein the earphoneis for receiving a first network address

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

wireless network,

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

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

networkto 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 streamingdigital audio: and

a wireless earphone that comprises:

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

an antenna; and

a transceivercircuit in communicationwith theat least one acoustic transducerand the

antenna, wherein the transceivercircuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceivercircuit 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 transceivercircuit, causes the

transceivercircuit to:

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

wireless network whenthe 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 communicating via the ad hoc wireless
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network, wherein the data comprises identification data and signal strength

data for the one or more infrastructure wireless networks; and

whenthe 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. The system ofclaim 61, wherein the data source comprises a digital audio player.

63. The system of claim 61, further comprising a host server that is in communication with

the wireless earphone via the infrastructure wireless network.

64. The system of claim 63, wherein the firmware ofthe transceivercircuit of the wireless

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

to connect to the host servervia the infrastructure wireless network when the data sourceis not

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

65. The system of claim 63, wherein the host serveris for streaming digital audio ta the

earphonevia the infrastructure wireless network.

66. The system ofclaim 63, whereinthe host server is for transmitting a first network address

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

network

67. 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

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

content server.

68. The earphone ofclaim 67, wherein the user control comprises a button.

La

Exhibit 1014 - p. 11



Exhibit 1014 - p. 12

Atty, Docket No, O8O188PCTUS

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

whicha user is capable of configuring one or more settings for the wireless earphone.

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

71. The system of claim 61, wherein the firmware, when executed by the infrastructure

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

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

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

earphone and the data source.

72. The system of claim 61, wherein the firmware, when executed by thetransceiver 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 hoe wireless network and (2) the data source and the earphoneare

not in wireless communication via the pre-set 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 72, wherein the host serveris for transmitting a first network address

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

network

75. The system ofclaim 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.

76 The earphone of claim 75, wherein the user contro] comprises a button.

6
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77. Amethod 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;

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

infrastructure wireless networks detected bythe 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;

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

whenthe data source is not in wireless communication with the earphone,transitioning

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

network.

78. The method of claim 77, wherein transitioning automatically by the earphoneto 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. The methodof claim 77, whereintransitioning automatically by the earphoneto receive

digital audio via an infrastructure wireless network comprises transitioning automatically to

receive digital audio from a host severvia the infrastructure wireless network whenthe data

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

80. The method of claim 77, wherein transitioning automatically by the earphoneto receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphonevia 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
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connecting, by the wireless earphone, to the streaming digital audio content server using the

network address received fromthe 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 may be found throughout the application as originally filed.

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

regarding this application,

Respectfully submitted,

Date: October 5, 2010 Met
Mark G. Knedeisen

Reg, No. 42,747

 

K&L GATES LLP

K&LGates Center Ph. (412) 355-6342
210 Sixth Avenue Fax (412) 355-6501
Pittsburgh, Pennsylvania 15222 email: mark.knedeisen@klgates.com
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MOBILE ROUTER WITH SERIAL DEVICE INTERFACE

Inventor: Douglas S. Moeller

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claimspriority to the following U.S. provisional

applications:

(1) U.S. provisional application Serial No. 60/800,679, filed May 16, 2006,

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. Moeller; and

(3) U.S. provisional application Serial No. 60/800,750, filed May 16, 2006,

entitled “Mobile Router With Session Proxy,” by Douglas S. Moeller.

The present applicationis related ta the following, contemporaneously-filed PCT

applications:

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

S. Moeller, Attomey Docket No. 060275PCT; and

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

S. Moeller, Attorney Docket No. 060274PCT.

BACKGROUND

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

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

digital assistants (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 connectto a

wireless network. Conventional wireless local 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 wirelessly 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 often constrains the effective mobility of a wireless

user. The mobile user muststay 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

802.11 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 campus/urban area while maintaining wireless connectivity. However, when the mobile

user leaves the campus/urbanarca, 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 networks using data

communication standards, such as GSM/GPRS (Global System for Mobile

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

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

WLANsor Wi-Fi 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 from one

cellular network to another.

Nevertheless, mobile end-user devices often experience intermiptionsin service due

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

when the user is quickly moving between networkcells, 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 network, (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 ofbit 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 aspeci, 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 wircless communication link. The backhaul

network may comprise a cellular network, such as a GSM/GPRSor UTMSnetwork,or

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

Internetor other network (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 move with the mobile device as the mobile device movesto provide

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

router can be installed, affixed or 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 between 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 sessionis stil] active while the mobile router worksto

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 TCP protocol,

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

different protocol, such as HS-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 useris using an application that encrypts the TCP headers.

Anotherpotential benefit is that when the backhaul 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 assumethat 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 slow down. Another

potential benefit is that the TCP timers and congestion windowscan 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/orlayer 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 hnk

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

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

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

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

typically notices that the applications/sessions 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 whichtransmits data

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

server/database, 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 receiverthat records

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

than transmitting the data to a server/database, 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 data/commandsignals 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
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Figure | is a block diagram of a network including a mobile router according to

vatious 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 ofthe

mobile router according to various embodiments of the present invention.

DESCRIPTION

Figure 1 is a diagram ofa network 10 according to various embodiments of the

present invention. As shown 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 12 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 network(e.g.,

TEEE 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 PDA, a pocket or palmtop

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

PlayStation PSP or someotherportable, 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 connectedto the Internet 18 or any other network (suchas an intranet or

another WAN) via a gateway 24.

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

backhaul wireless communication link 22 (sometimes referred to hereinafter as the

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

may be provided by a wireless networkthat is part of the backhaul network 20, such as a

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

~
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System for Mobile Communications/General Packet Radio Service (GSM/GPRS) 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 3GSMlink; a Digital Enhanced Cordless

Telecommunications (DECT)link; a Digital AMPS (IS-136/TDMA)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 throughcells 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 mountedto the vehicle in a secure

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

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

or driver of the automobile. That way, the end-user could enjoy 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, ina 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
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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 numberof

such transceivers, located in different areas serviced by the backhaul 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) 18. That way, the mobile device 16 can accessthe 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 backhaul network

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

The backhaul networkinterface 44 is for interfacing with the backhaul network 20.

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

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

communication link 22 used, For example, the backhaulinterface network 44 may be a
GSM/GPRSinterface, a UTMSinterface, an EDGEinterface, a Wi-MAX 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 Bluctooth 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 Read-

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

may comprise one or more memory chips, optical memory devices (e.g., CD-ROM),

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

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 maybestored as a series of instnictions 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 further below, may

>
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monitor the layer 2 (data link or cellular layer) and layer 3 (IP or networklayer) 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 detectifeither (or both) of the links

fails. That way, the mobile router 12 can take appropriate action when oneofthe linksfails,

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 “TCP/IP.” Using

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

they can exchangestreams 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 TCPprotocol also uses a network congestion avoidance algorithm in order to

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

general, according to some algorithms, the TCP protocol specifies a maximum segmentsize

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

unacknowledged packets that may bein transit end-to-end. 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 MSS, Althoughtheinitial rate is low, the rate of increase is very rapid: for
every packet ACKed, the congestion window increases by 1 MSS so that for every round

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

threshold, or a packetis 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 MSSevery roundtrip time. When a packetis lost, duplicate ACKs will be received.

The congestion window is reduced to 1 MSS ona timeoutevent.

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

for ali 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 protacol 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 (IP 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 dropsoff, the end-user’s applications and network

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

and/or session whenthe 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. Whenit

detects a failure in one or both ofthe 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

applications/sessions slowedfor 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 mterface

is functioning. This meansthat 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 assumethatthe interface 44 is functioning does not meanthat the link

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

certain embodiments. .

The link monitor module 52 may monitor the interface 44 to see ifit 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

proceedsto 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 cnsure whetherthe link to the particular remote

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

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

device on the Intemet so configured.

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

to various embodimentsofthe 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 determine what its backhaul network

20 is (e.g. whether it is aGSM/GPRSnetwork interface, a UTMS network interface, etc-).

Next, at block 82, the link monitor module 52 may determineif the appropriate backhaul

network driveris 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 44. This

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

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

period of time (xx seconds) because the network connectionis 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 18). In one embodiment, the point-to-point protocol (“PPP”) may be used for the

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

two 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 lmk protocol could be used.

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

PPPis 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 determinesifit has a default route

to the remote device. In routing technology, a default route, also sometimescalled 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. If not, 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 known

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 be a connection to the remote device thatis different

from the direct connection, Ifthere is a default route, the process may advanceto 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 returm 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 protocolis unable to be restarted after x number of attempts,

the process advancesto block 96, where the card driverfor the backhaul networkinterface
44 is reloaded. If at block 66 the card driver is not successfully loaded after a number (“x”)

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

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

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

11
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Association) 5.0 or later (e.g., JEIDA 4.2 or later) 32-bit PCMCIA card, CardBusis

effectively a 32-bit, 33 MHz PCI (Peripheral ComponentInterconnect) 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 driveris

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 determined ifthe default route is reachable,ifit 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, itis determined whether the DNSis reachable. If it is, according to various

embodiments, at block 106, the authentication server 19 (see Figure 1) for the mobile router
12 is determined. Then, at block 108,it is determined whether the authentication server 19

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

enters brief sleep mode, during which notest packets are sent. After the brief sleep, the

process returns to block 84 for a re-check ofthe layer 3 link.

If the DNSserveris not reachable at block 104 orif the authentication server is not

reachable at block 108, the process returns to block 88, where the PPPlink (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, and/or self-adapting. In addition, in

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

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

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 12 may probe the session manager 29 in a network operations center (NOC)

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

probing, the mobile router 12 may only listen to the backhaul 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. Thefailure that is shown in Figure 3 at block 88is if the

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

numberof times. If the PPP startup script cannot make a connectionit 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 establishedafter 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 experiencedin 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 ninning, and haveto be restarted

when the TCP session is re-established.

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

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

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

when a local end-user seeks to establish a TCP 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 1), 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 networkinterface 26 with the destination 26. The mobile

router 12 may also maintain a separate TCP 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 session (such as the session

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

Bydoing 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 TCPsession to the loca! end user(e.g., at the

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

upon a TCPsession, 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 runningits applications and session without having

to restart the applications.

13

Exhibit 1014 - p. 34



Exhibit 1014 - p. 35

15

20

30

WO 2007/136620 PCT/US2007/011631

Anotherpotential 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 assumethat it cannot forward packets because of network

congestion andit 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 windowscan 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 MTU (maximum transmission unit) may be made smaller to increase

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

to the size (in bytes) of the largest data packetthat a given layer of a communications
protocol can pass onwards. Alternatively, if the network hasrelatively little packet loss and

high throughput, the MTU may be increased so as to further 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 thatis

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 SCPSis 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), 15892 (security layer) and 15891

(networklayer).

In such an embodiment, therefore, there may be a TCP session between the mobile

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

separate high latency protocolsession (e.g., HS-TCP or SCPS) between the mobile router
12 and the destination over the backhaul network 20. Moreover, the establishmentof the

high-latency link on the backhaul network 20 may be donetransparently 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 maydisable the

14
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session proxy module 54, for example, through a control panel for the mobile router 12

displayed on the mobile device. Also, the mobile router 12 may have a switch or push-
button that allowsa 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 (IP security)is a suite of protocols for

securing Internet Protocol (IP) communications by authenticating and/or 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-TCPsession. 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 (SSL) 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 VPNis

beingused.

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 makethe data available via a TCP stream (or someother type of data stream, such as

HS-TCPFor SCPSdata 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 RS-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:

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

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

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

docks, etc.;

. track a stolen vehicle;

- determining optimal routes for delivery companies;

“ collection of real-timetraffic data, which can be analyzed and/or shared with

traffic condition publication services; or

. collection of historical traffic data, which could be used fortraffic planning

purposes.

In various embodiments, the stream producedbythe 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 a 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 Intemet.

The above-described examples were based on a GPSdeviceas 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 suchserial

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

other network) 18. For example, in other embodimentsthe serial device 36 may be a

vehicle telematics device. Such a vehicle telematics device may capture data regarding the

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

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

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

In another embodiment,the serial device 36 may be apoint-of-sale (POS) device

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

database 25 such thatit is accessible via the Internet 18.

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

control for an in-car entertainment system (e.g., downloading music, video, games,etc., to
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third party systems) or a device for interfacing to existing communication systems (e.g.,

police radios,etc.).

In addition, rather 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 data/commandsignals to the connected serial device

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

12 in order to have the signal/message sent output by the serial port 38 to the serial device,

where the signal/message 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 mayalso, according

to various embodiments, perform 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 simultancously. Such modifications, substitutions

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

Whatis claimedis:

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 processorsto 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 comprisesa serial data

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

point-of-sale (POS) 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 processorsto:

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 whena 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 networkis active.

?: The mobile router of claim 6, wherein the memory stores structions 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

networkis 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

replacementtransport 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 processorsto:

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

replacementtransport 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

Exhibit 1014 - p. 40



Exhibit 1014 - p. 41

WO 2007/136620 PCT/US2007/011631

10. The mobile router of claim 1, wherein the tocal wireless network comprises a Wi-Fi
network.

LL. The mobile router of claim 1, 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 GSM/GPRS

network.

14. The mobile router of claim 12, wherein the cellular network comprises a UMTS

network.

15. The mobile router of claim 9, wherein the backhaul network comprises a cellular

network.

16, The mobile router of claim 15, wherein the cellular network comprises a GSM/GPRS
network.

17, The mobile router of claim 15, wherein the cellular network comprises a UMTS

network,

18. 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

networkinterface 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.

21. 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

proup consisting of an automobile,a truck, a rail car, a bus, and a boat.

eo A method compnising:

receiving, by a mobile router from a serial data device that is connectedto 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

Teceiver; 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

selected 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 whena failure of the

layer 2 and/or layer3 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 28, wherein adapting comprises sending test packets to the

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

active.

30. The methodofclaim 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 attemptto 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.

31. The methodof claim 29, 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 atternpt to establish the protocol session is detected, a first

replacementtransport 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 W1-Fi

network.
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33. The method of claim 23, wherein the local wireless network 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.

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.

38. The method of claim 37, wherein the cellular network comprises a GSM/GPRS
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 PDA, a pocket computer, a WiFi phone, a WiFi appliance,

a portable, network-enabled gamingstation, a yideo 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 routeris installed in a vehicle.

44. ‘The methodof 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.
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METHODS AND DEVICES FOR

DUAL MODEBIDIRECTIONAL

AUDIO COMMUNICATION

FIELD

[O001] Disclosed are wireless headsets and methods of wireless headscts, and

more particularly dual mode wireless headsets and methods for use with an audio

gateway device.

BACKGROUND

[0002] Bluetooth wireless technology provides a mannerin which many wireless

devices may communicate with one another, without connectors, wires or cables.

Bluctooth technology uses the free and globally available unlicensed 2.4 GHz ISM

spectrum, for low-poweruse, 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 Bluctooth

device can simultaneously communicate with multiple other devices.

[0003] Current commonuses for Bluctooth technology include those for headsets,

cellular car kits and adapters. Moreover. Bluetooth technology is currently used for

connecting a printer, keyboard, or mouse to a personal computer without cables.

Since Bluetooth technology can facilitate delivery of large amounts ofdata.

computers may use Bluetooth for connection to the Internet through a mobile phone.

Bluetooth devices can connect to form a piconet, which consists of a master and up to

seven slave devices. Two types of connections can be established in a piconet: a

Synchronous Connection Oriented (SCO) link, and an Asynchronous Connectionless
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(ACL) link. SCO links provide a circuit-oriented service with constant bandwidth

based on a fixed and periodic allocation of time slots that is used for voice

transmission. There are also extended synchronous connection-oriented packets

(cSCO)that have the samefunctionality as SCO 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 of data and control

signals, Traditionally, voice communication on SCO Is bi-directionally processed by

a voice codec or encoder/decader while stereo communication on ACL is uni-

directionally processed by a sterco codec. In a communication device, there are two

separate codecs, one for communicating audio on SCO andthe other for

communicating audio on ACL.

(0004) Wireless Local Area Networks (WLANs)are becoming compatible with

many different types ofproducts. 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 WLANsfor Internet access and wireless Voice over

Internet Protoco] (VoIP) 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 4 user roams into a WiFi hot spot, a telephone can switchits

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)
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the Global System for Mobile Communication standard (GSM) may beadditionally

beneficial since a cellular network can lose its signal strength indoors while a WLAN

mayhave a strong signal within a hotspot.

{0005} The Bluetooth 2.4 GHz radio band is close to that of particulat

transceivers that operate at 2.3 GHz or 2.5 GHz, such as the Worldwide

Interoperability for Micrawave Access (WiMAX) Worldwide Interoperability for

Microwave Access (WiMAX) transceiver based on IEEE &802.16¢. 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 for Microwave Access (WiMAX), thus desensitizing the receivers

due to insufficient blocking performance 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 of transmission and

reception and result in simultaneous use of both radios, especially in an “802.16¢”

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-existence with WiFi that mitigates

interference. Advanced Frequency Hopping (AFH)is one technique that shrinks the

available bandwidth to prevent using the same portion ofthe ISM band as another

technology. Though this does not solve the problem ofadjacent channelinterference

fw
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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 ofco-existence such as Packet Traffic

Arbitration (PTA) may be used, However, PTA can significantly impact the WiFi

data rate when Bluetooth SCO or eSCO is active.

{0006]  Bluctooth devices, and particularly headsets, enjoy popularity because they

can offer users the ability to communicate while seamlessly operating in different

environments. Accordingly, providing improved voice quality over Bluctooth has

become Important for mobile device manufacturers. It would be beneficial were

improvements made to voice quality over Bluetooth,

BRIEF DESCRIPTION OF THE DRAWINGS

(0007| 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 beloware incorporated in and form part of the

specification, serve to furtherillustrate various embodiments and to explain various

principles and advantagesall in accordance with the present invention.

[0008] FIG. | illustrates a system of two Input/Output (1/0) devices configured to

transmit and/or receive via a short range radio link;

{0009|  =FIG. 2 1s a flowchart illustrating input to a decision controller and output

to switch between one and anothertransport;

f0010) FIG. 3 is a signal flow diagram for two devices, in this example a headset

and a handset when the handsetis the initiator;

{OO11]=FIG, 4 is an architecture diagram including a mode controller;
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{O012| FIG. 5 illustrates some processes of a queue controller;

(0013] FIG. 6is a flowchart of a method of a dual mode wireless headset

according to an embodiment; and

(0014) FIG. 7 depicts some architecture components of a Bluctooth enabled I/O

device such as the headset of FIG. 1-

{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 ofthe elements in the figures may be exaggerated relative to

other elements to help to improve understanding of embodiments of the present

invention.

DETAILED DESCPRIPTION

(0016[ Disclosed are dual mode I/O devices and methodsfor transmission of a

short range radio link such as a Bluetooth link that is a bi-directional real-time audio

communication signal that can be over a synchronouscircuit-switched transport and

an asynchronous packet-switched transport cither sequentially or simultaneously.

Also disclosed are dual mode wireless headset systems and methods ofat least two

dual mode I/O devices and more particularly including a wireless audio terminal and

an audio gateway fortransmission of a bi-directional real-time audio communication

signal that can be over a synchronouscircuit-switched (SCQ) transport and an

asynchronous packet-switched (ACL) transport cither sequentially or simultaneously.

As mentioned above, a synchronouscircuit switched transport can be used for voice

data transmission. As will be described in detail below, an asynchronous packet-

switched transport that is according to the Bluctooth specification used for data and
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contro! signal transmission can be used for audio and in particular voice

communication transmission. Dual moderefers to use of both an SCO modeand an

ACL modefor voice communication. Either one or both ofthe wireless audio

terminal and the audio gateway can processsignals of both an SCOtransport and an

ACL transport. To process both transports, SCO and ACL, a single encoder/decoder

in either or both devices can provide bi-directional audio communication from a

single source.

{0017| Transport selection can be based on both transports* advantages and

disadvantages when transferring audio, and in particular voice data. Transport

selection for audio, and in particular 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 transmissionis further

characterized differently from traditional methods of mitigating Bluetooth

interference, It is understood that voice communication is an example ofa bi-

directional audio communication,

[0018]=In contrastto the limited scheduling ability of SCO and limited

retransmissions of eSCO packets and their implementation in headsets and handsfree

devices, a voice over ACL system with a scheduling process may avoid simultancous

transmissions and receptions with othertime division multiplexing (TDM)

technologies by varying when packets are sent versus the fixed frequency

transmissions of SCO 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. Fromthis point on the term SCO or SCO modewill
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include the functionalities ofSCO. In some noisy RF environments, voice over ACL

may result in better audio quality than SCO. In cither case, the user may benefit from

better Bluetooth voice quality and may have the flexibility of using either mode (SCO

or ACL) depending upon the situation. In particular, switching between SCO and

ACL canbe 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.

{0019} Inthe above-mentioned devices, systems and methods. transport selection

of one of the SCO and ACL transports forreal-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 Bluetooth audio I/O device can be, for example, a headset, a

carkit, a handset of a cordless telephone, and a handset of a mobile communication

device. An audio gateway may be, for example, a mobile telephone, a computer, a

Bluctooth headset, and a Bluctooth handsfree carkit.

[0020] During transmission and receipt of audio signals, and in particular voice

signals, a Bluetooth device can switch between a synchronouscircuit-switched

transport and an asynchronous packet-switched transport. Each transport has

particular characteristics and benctits, 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 asystem
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such as a Bluctooth headset and a Bluetooth enabled handset, one or the other device

can make a transport selection of one ofthe transports for real-time audio signal

communication based uponoperating conditions and/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 of the 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 of this disclosure without departing

from the spirit and scope of the 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 software programs orinstructions and integrated circuits (1Cs)

such as application specific ICs. In the interest ofbrevity and minimization ofany

risk of obscuring the principles and concepts according to the present invention,

discussion of such software and ICs, if any, is limited to the essentials with respect to

the principles and concepts within the preferred embodiments.

[0023] FIG.|illustrates a system 100 of two I/O devices 102 and 104 configured

to transmit and/or receive via a short range radio link, The short range radio link can
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be a Bluctooth link that is a bi-directional real-time audio communicationsignal, and

can be sent over a synchronous circuit-switched transport and an asynchronous

packet-switched transport cither sequentially or simultaneously. The system 100 can

include more than two devices. The first device 102 is depicted as a wireless audio

terminal, such as a Bluetooth headset, Bluetooth handsfree carkit, a mobile phoneora

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 Bluetooth

headset or a Bluetooth handsfree carkit. 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 functions and/or architecture may be unique to each

device as well.

(0024) The mobile communication device 104 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 of these portable devices may be referred to as a mobile station or user

equipment. Herein, wireless communication technologies mayinclude, for example,

voice communication, the capability of transferring digital data, SMS messaging,

Internet access, multi-media content access and/or voice over internet protocol

(VoIP).

9
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{0025}=The devices 102 and 104 are depicted as each having a controller 106 and

108 respectively. They also can include one or more transceivers 110 and 112. Each

device 102 and 104 mayfurther include a voice codec that can also be referred to as

an encoder/decoder 111 and 113 respectively. The terms encoder, encoder/decoder,

analog-to-digital (A/D) and digital-to-analog (D/A) converter, and codec may be used

interchangeably. Moreover, they can include memory 114 and 116 which may store

instruction modules 118 and 119,

[0026] The modules 118 of device 102 and 119 of device 104 can carry out

certain processes of the methods as described herein. Steps of methods may involve

modules and modules may be inferred and/or 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, and/or 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 are for receiving real-time audio signals

from a single source. SCO communication modules 122 and 123 are for bi-

directionally communicating with another I/O device, via a short range radio link,

real-time audio signals over a synchronouscircuit-switched transport. ACL

communication modules 124 and |125 are for bi-directionally communicating with

another 1/O 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 ofthe transports for real-time audio signal communication based upon

10
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operating conditions. Power managementcriteria modules 128 and 129 are for

transport selection. Radio frequency quality measurement modules 130 and 131 are

for transport selection. Network criteria modules 132 and 133 are for transport

selection, Manual selection modules 134 and 135 are for manually activating one or

the other of the above described transports. Queue controller modules 140 and 141

are for managing packets in an encoderor decoder queue,

[0028] Referring to device 102 FIG. 1 furtherillustrates that the transceiver 110 Is

coupled to the controller 106 and that the transceiver 110 can be configured to

establish a short range radio link and bi-directionally communicate real-time audio

signals 101 over a synchronouscircuit-switched (SCO) transport 136 and an

asynchronous packet-switched transport (ACL) 138 overthe short range radio link in

accordance with establishing module 120 for receiving real-time audio signals froma

single source. That is, for example, in bi-directional communication between the

headset 102 having a single source voice codec 111 and the handset 104 having a

single source voice codec 113, the transmission of the SCO transport 136 and the

ACL transport 138 can be both processed from a single source, codec 111 and codec

113 of each device 102 and 104, respectively. Either or both devices 102 and/or 104

may include a bi-directional voice codec 111 and/or 113, respectively.

[0029] For the purposeofillustration, devices 102 and 104 are equipped with

stereo codecs | 15a and 115b respectively to further describe a single source and

distinguish between the bi-directional ACL voice communication 138 and uni-

directional ACL stereo communication 117. A traditional mono voice system with

stereo music capability use both a bi-directional SCO communication mode 136

utilizing voice codecs 11] and 113 and an uni-directional ACL communication mode
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117 utilizing stereo codecs 115a and 115b. In this example the source of audio from

device 104 is seen to be from two sources, 113 and 115b, and in contrast to the

disclosed methods and systems are mutually exclusive and the audio communication

over the ACL transport is not bi-directional. While FIG. | shows two ACL paths 117

and 138 for illustrative purposes, there is only one ACL transport between devices

102 and 104. Accordingly, a described headset 102, for example, can be backwards

compatible with an existing handset 104 using the SCO transport if the handset 104 is

not capable of using the ACL transport 138 for voice communication and vice-versa.

A handset 104 with a single source voice codee 113 as described may operate better

with a headset 102 with a single source voice codec 111 according to this disclosure.

[0030] A hardware and/or software switch for transport selection of one of the

transports for real-time audio signal communication based upon operating conditions

is discussed in detail below. The system 100 of two 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 packet-switched transport 138

cither sequentially or simultancously.

{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. 1) 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 ofpower managementcriteria

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 104 (see FIG. 1) or another Bluetooth enabled wireless device

to which a dual mode Bluetooth headset 102 is paired. A manual transport selection

user interface may be coupled to the headset 102 as well. For example, if a user were

to notice degradation over the voice link, the user could change modes using the

headset man-machine interface to try to take advantage of the performance ofthe

other link mode. Accordingly, a hardware and/or software switch 244 for transport

selection ofone of the transports for real-time audio signal communication may be

manually activated and/or automatically activated and based upon operating

conditions.

[0032] Automatic transport selection can be based on one or more of different

criteria including power managementcriteria 228, radio frequency quality

measurements 230 and network criteria 232. It is understood that any automatic

transport selection criteria is within the scope ofthis discussion. If 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,

udditional criteria or fewercriteria than those mentioned may be considered as well.

[0033] The automatic transport selection according to power managementcriteria

228 can include that the components of the 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 frequencyquality 1s based on a Signal-to-Noise measurement, a channel map

classification based upon numberofchannels 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 can include that the network criteria is based on 4

wide area network indicator, a packet scheduling requirementfor co-existence

between wide area network and short range radio network, a system latency

requirement, a system jitter requirement or a system bandwidth requirement for data

rate. The decision controller 242 may then operate according to instructions ofthe

selecting module 126 and one or more of the power managementcriteria module 128,

the radio frequency management module |30, the network criteria module 132 and/or

the manual selection module 134 to activate the SCO mode 236 and/or the ACL mode

238, sequentially or simultaneously.

(0034) FIG. 3 isa 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 beillustrated in the similar

manner by exchanging the role of handset 302 and headset 304, The signal flow

diagramillustrates 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 302 may transmit a request switching signal 346 to 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 302 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 bi-directionally

communicate real-time audio signals over a synchronouscircuit-switched transport

I4
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and an asynchronous packet-switched transport over the short range radio link cither

sequentially or simultaneously.

[0036] FIG. 4 is an architecture diagram 400 including a mode controller 456,

Mode contro!ler may include a decision making level indicated by the decision

controller 442 as illustrated in FIG. 2 as 242, a preparation level indicated by the

synchronization controller 446 and an executing 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 of the 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 vice-versa based on the inputs that can include the

described four inputs.

(0037| The preparation level can contain a synchronization controller 446. A

signal flow diagram of the synchronization controller 446is illustrated in FIG. 3

previously discussed. The executing level can provide the switch 444 between the

SCO and ACL after the time/signaling messages are exchanged betweenthe headset

102 (see FIG. 1) and the handset 104 to synchronize the switching. The hardware

and/or software switch 244 (see FIG, 2) for transport selection of one of the transports

for real-time audio signal communication may be manually activated and/or

automatically activated and based upon operating conditions to choose between the

SCO 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 and/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 411 such as a codec

(D/A-A/D).

[0038] A description ofa queue controller 440 is hereby incorporated by

reference to substantially simultaneously filed METHODS AND DEVICES OF A

QUEUE CONTROLLER FOR DUAL MODE BIDIRECTIONAL AUDIO

COMMUNICATION,on the date of 31 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 lcast one packet between transmission ofthe synchronous transport 436 and

the asynchronoustransport 438. That is, upon transport selection according to the

selection module 126 (see FIG. 1), the switch between the synchronous circuit-

switched transport and an asynchronous packet-switched transport can be processed

by the qucue controller 440 that can be configured to deliver at least one packet to the

encoder/decoder whenat least one of a wireless audio terminal and an audio gateway

is in audio communication,

[0039] The described dual mode headset 102 (see FIG. 1) can have a single D/A

and A/D encoder/decoder that may be a codec that can support both types of encoded

packets, SCO and ACL carrying voice payload. The encoder/decoder can have two

queues including a first queue 562 (see FIG. 5) for incoming packets, for example

from a microphone, and including a second queue 564 for outgoing packets, tor

example to a speaker. The packets from SCO and ACL links can have different

encoder parameters suchas different packet sizes, packet types, or sampling rates,

Accordingly, the mode controller 456 (see FIG. 4) can monitor the buffers when

switching between the SCO and the ACL modes.

lo
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[0040] FIG. 5 illustrates some processes of the above-mentioned queue controller,

To prevent the encoder 511 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 heterogencous audio packet types, that is a group of audio

packets with differing encoder parameters. Heterogencous packet types can arise

from different encodings for the SCO and ACL modes suchas different sampling

rates and quantization. If the queue contains packets with different encoding, then the

queue 564 is changed from having heterogeneous packet types to a queue having

homogencous 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 of stream interruption, In another embodimentthe packets gencrator 566 may

use a packet concealmentor interpolation method to enhancethe user’s perceivable

quality of experience. Empty packets from the empty packet generator 566 can be

processed in qucue 562 or queue 564.

[0041] As mentioned above, the SCO and the ACL may be processed sequentially

or simultaneously. In a sequential processing the switch may be characterized as a

hard handoff. In simultaneously processing, the switch may be characterized as a soft

handoff. Different conditions are considered for a soft handoff or a hard handoff as

is described below. Since a payload of a single input stream may be processed by the

encoder/decoder 311, there may be processing overhead in terms oftime takento

17
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establish a new link when there is a changein transport. In a soft handoff, there can

be a period of time where twotransports 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 before

break” soft handoff process may involve packet concealment, Onthe other hand, ina

hard handoff the first transport can be flushed and the second transport can be

populated sequentially, but at the cost of the time taken to establish a new link when

there is a change in transport. As will be discussed in more detail below, a “break

before make” hard handoff process may involve empty packets and/or packet

concealment.

(0042|=It is understood that the queue controller 558 and handoffprocess 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 D/A and A/D 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 KHz to one where the sampling rate is 16 KHz or even 44.1 KHz, thus changing

from SCO audio to wideband ACLpacketized audio or even stereo audio. The queue

controller 540 may be needed tn 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 whenit was operating at another sampling rate, 16 KHz, and would

cause the encoder to become inoperable.
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[0043]=In the above-discussed case, the § KHz samples may be flushed and filled

with packets to prevent the D/A from starving. Empty packets or some form of

packet concealment mayfill the packets when the encoder parameters change, for

example sampling rate and packetsize.

(0044| A hard handoff, or a “Break before Make” connection, can be utilized

where the device 102 (sec FIG, 1) terminates a SCO connection for audio and then

brings up an ACL connection for audio, or vice-versa. Similarly a soft handoff or

“Make before Break” connection can be utilized where the device 102 brings up an

ACL. channel for audio before terminating the SCO channel for audio so for a brief

period of time both connections may be broadcasted simultaneously.

[0045] A soft handoff maytake 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

handoffs may be implementation and hardware specific, though power/battery life can

be a control, specifically utilizing hard handoffs when battery poweris low, Soft

handoffs may not require empty packet transmissions and the hard handoff may be

discernable to the user since the connection may be broken and enough information

may be lost.

(0046] As mentioned, the handoffs may be related to the queue controller.

Described are four scenarios in particular since the operation ofthe 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 & to 16 KHz to improve speech quality or when switching from

19
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ACL to SCO the sampling rate may change from 16 KHz 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 lasses since the connection may be braken,

information will be lost, and then a new connection will be re-established, The steps

for each may be:

|. Receive signal to change transports:

2, Break SCO or ACL connection;

3. Make ACL or SCO connection: and

4, Prevent queue from starving regardless of change in codec parameters.

(0048]=In the case of a 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:

|. Receive signal to change transports:

i) . Make additional ACL or SCO connection;

3. Break current SCO or ACL connection; and

te . Change inputs to D/A queue controller (Queue OUT)and similarly for A/D

queue controller (Queue IN).

(0049| The case of 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:

20
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|. Receive signal to change transports:

2, Make additional ACL or SCO connection;

3. Break current SCO or ACL connection; and

4. Change inputs to D/A queue controller (Queue OUT) and add packets for

transitioning of codec parameters and similarly for A/D (Queue IN) queue

controller,

{0050]=Still referring to FIG. 5, the timer 567 can implement synchronization

between two devices as illustrated in the signal flow diagram of FIG. 3. Thestate

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 of FIG, 7 to block 783, 785, and 786 to then be processed overthe air

link. The SCO path 570 can be the same respective paths of FIG. 7 to block 782 to

then be processed overtheair link.

(O051|  ~=Fig. 6 is a flowchart of a method 600 of a dual mode wireless device

and/or a plurality of devices of 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 forreal-time audio signals received from a

single source 620 according to establishing module 120 and/or 121 (see FIG. 1). As

also shown in FIG, 1, real-time audio signals can be communicated bi-directionally

over a radio link using a synchronous circuit-switched transport mode (c.g., SCO) 636

and/or using an asynchronous packet-switched transport mode (e.g., ACL) 638 in

accordance with synchronous connection oriented communication module 122 and/or

123 and asynchronous connectionless communication module 124 and/or 125. FIGS.

2 and 4 illustrate one of the 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 and/or 127, power managementcriteria module

128 and/or 129, radio frequency quality measurement module 130 and/or 131.

network criteria module 132 and/or 133 and/or manual selection module 134 and/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 Bluctooth enabled

1/O device such as a headset 102 (see FIG, 1), The mode controller 756, the switch

744, queue controller 740 and encoder 711 were discussed above. A microphone 780

may provide input to the encoder 711, and a speaker 781 may receive output from the

decoder 711. When SCO audio transport is used, continuously variable slope delta

(CVSD) encoding takes place within the hardwareof the baseband processor 782.

(0053]=When ACL audio transport is used, audio compression and decompression

783 takes place within an application layer 784. The ACL audio packets conform to

data protocols such as a real-time transport protocol (RTP), a user datagram protocol

(UDP), and un Internet Protocol (IP) 785. Packets may undergo header

compression/decompression 786, A user interface 787 may be accessed using for

example, a multifunction button, tor manual control of switching between one

transport and another.

(0054] Bluetooth profiles 78% may use the ACL transport. Such profiles can

include signaling for a handsfree profile (HFP) and data for a serial port profile (SPP),

a personal area networking profile (PAN), a service discovery application profile

bo boa
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(SDAP), and a generic access profile (GAP), Moreover, the ACL packets may further

conform to protocols such as 4 logical link control and adaptation protocol (L2CAP),

a link manager protocol (LMP), a service discovery protocol (SDP), and 4 Bluetooth

network encapsulation protocol (BNEP) 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 Bluctooth 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-directional

audio signals with the ability to seamlessly handoff between the two can significantly

improve the voice quality over Bluctooth and the user's handsfree experience. Ina

system such us a Bluetooth headset and a Bluetooth enabled handset. one or the other

device can make a transport selection of one of the transports for real-time audio

signal communication based upon operating conditions and/or 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 for mobile device manufacturers. 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 madeto bi-directional audio

communication, and in particular voice quality over Bluctooth may be beneficial.

23
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{00S6]=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 orto be limited to the precise forms disclosed. Modifications or variations

are possible in light of the above teachings. The embodiment(s) was chosen and

described to provide the best illustration of the principle of the described technology

and ils practical application, and to enable onc of ordinary skill in the art to utilize the

technology in various embodiments and with various modifications as are suited to

the particular use contemplated. All such modifications and variations are within the

scope of the invention as determined by the appended claims, as may be amended

during the pendencyof this application for patent, and all equivalents thereof, when

interpreted tn accordance with the breadth to which they are fairly, legally and

equitably entitled.
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|, An 1/O device, comprising:

a controller;

La a transceiver coupled to the controller, the transceiver configured to establish a

short range radio link and bi-directionally communicate real-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

10 a switch for transport selection of one of the transports for real-time audio

signal communication based upon operating conditions.

2. The device of claim | wherein the I/O device is a wireless audio terminal.

Ix -, The device of claim | wherein the I/O device is an audio gateway,

4. The device of claim ] wherein the synchronouscircuit-switched transport is a

Bluetooth synchronous connection-oriented or extended synchronous connection-

oriented transport.

3. The device of claim | wherein the asynchronous packet-switched transport 1s a

Bluetooth asynchronous connection-oriented transport.
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6. The device of claim | wherein transport selection is automatically activated.

Ta The device of claim 6 wherein transport selection is based onat least one of

power management criteria, radio frequency quality measurements and network

criteria.

5, The device of claim ] wherein transport selection is manually activated

9, The device of claim 1, bi-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 of the short range radiolink.

10. The device of claim | wherein a switch is processed by a queue controller

configured to deliver at least one packet between transmission of the synchronous

transport and the asynchronous transport.

I The device of claim | wherein audio signals are voice signals.

26
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12. A method of an I/O device, comprising:

bi-directionally communicating with another I/O device over a short range

radio link ofreal-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 ofreal-time audio signals; and

selecting one ofthe transports for real-time audio signal communication based

upon operating conditions.

13. The method of claim 12, bi-directionally communicating real-time audio

signals between the wireless audio terminal and the audio gateway overa

synchronouscircuil-switched transport and simultancously an asynchronous packet-

switched transport of the short range radio link.

14 The method of claim 12 wherein the synchronouscircuit-switched transport is

a Bluetooth synchronous connection-oriented or extended synchronous connection-

oriented transport.

15. The method of claim 12 wherein the asynchronous packet-switched transport

is 4 Bluetooth asynchronous connection-oriented transport.

16. The method of claim 12 wherein transport selection is automatically activated.
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17. The method of claim 16 wherein the transport selection is based on at least one

of power managementcriteria, radio frequency quality measurements and network

criteria.

5 618 The method ofclaim 12 wherein transport selection is manually activated,

19 The method of claim 12, further comprising:

switching processed by a queue controller configured to deliverat least one

packet when the wireless audio terminal is switching audio communication

10 between the synchronous transport and the asynchronous transport.

20. The method of claim 12 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 compmising:

establishing a short range radio link between the wireless audio terminal and

the audio gateway;

La bi-directionally communicating real-time audio signals between the wireless

audio terminal and the audio gateway over a synchronouscircuit-switched

transport and an asynchronous packet-switched transport of the short range

radio link from at least one single source: and

selecting one of the transports for real-time audio signal communication based

10 operating conditions ofat least one of the wireless audio terminal and the

audio gateway.

22. The method of claim 21 wherein the synchronous circuit-switched transport is

a Bluetooth synchronous connection-oriented or extended synchronous connection-

15 oriented transport,

23. The method of claim 2] wherein the asynchronous packet-switched transport

is a Bluctooth asynchronous connection-oriented transport.

20 24. The method ofclaim 2] wherein transport selection is automatically activated.

25. The method of claim 25 wherein transport selection is based onat least one of

radio frequency quality measurements, network criteria and power management

criteria
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26. The method of claim 2] wherein transport selection is manually activated.

27. The method of claim 21, further comprising:

switching processed by a queue controller configured to deliver at least one

packet whenthe wireless audio terminal is switching audio communication

between the synchronous transport and the asynchronous transport.

28. The method of claim 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 deliverat least one packet whenat least one ofthe

wireless audio terminal and the audio gatewayis in audio communication.

29. The method of claim 2] wherein switching is processed by a qucue 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 21 wherein audio signals are voice signals.

30
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TITLE

ADJUSTABLE SHAPE EARPHONE

 

PRIORITY CLAIM

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

Serial No. 61/009,690,titled “ADJUSTABLE FIT EARBUD, CLOTH COVERED

CORD AND CORD CLIP ZIPPER,”filed December 31, 2007, which is

incorporated herein by referencein its entirety.

BACKGROUND

The present disclosure generally relates to adjustable ear inserts and

more particularly to earphonesforlistening to audio media, such as that which

may be played from portable audio devices.

Earphonesare usually a pair of small loudspeakers that are provided

with a mechanism to hold them close to a user's ears and a meansof

connecting them to a signal source such as an audio amplifier. radio, or

portable audio device, such as a CD or MP3player.

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 volumelevel. 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 commontype of earphone bundled with portable audio

devices.

Internal-canal earbuds are earbudsthat are inserted directly into the ear

canal. These offer portability similar to external-canal earbuds, and also actlike

earplugs to block out environmental noise. There are two main typesofinternal-

canal earbuds: universal and custom. Universal internal-canal earphones

provide one or more stock sleeve size(s) to fit various ear canals, which are
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commonly madeout of silicone rubber, elastomer, or foam, for noise isolation.

Universal internal-canal earbuds are marketed typically to casuallisteners and

are relatively inexpensive, though someoffer very high audio quality.

Custom internal-canal earbudsarefitted to individuals. Castings of the

ear canals are made, usually by an audiologist. The manufacturer uses the

castings to create custom-moldedsilicone rubber or elastomer plugs that

provide added comfort and noise isolation. Becauseof 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

presentin the field of the invention at the time. and should not be taken as a

disavowalof claim scope.

SUMMARY

The present invention includes, in various embodiments, an adjustable

shape earphone. !n at least one embodiment, the earphone includes: (i) a

housing having a first side and a secondside;(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 thefirst side of the

housing, whereat 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 secondside of the housing and wherethe

dial includes threads; and (v) an actuator comprisingafirst portion anda

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 inafirst direction translatesthefirst

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 bendsinto the cushion.
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In another embodiment, the adjustable earphoneincludes:(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 whenthe 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 actuatoris slidably

mounted in the housing, with the actuator threads operably engaging thedial

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: (|) a

housing; (ii) an ear canal portion adjacent to the housing, the ear canal portion

having a first shape; (iii) and an adjustment assembly operably coupled to the

housing. The adjustment assembly includes: (i) a movable member movable

with respect to the housing betweena 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 movable member such that

actuation of the control member causes the movable memberto move from a

first position to at least a secondposition. Further, the movable memberis

configured to cause the expansion assembly to expand in at least one direction

when the movable memberis moved to the second position. Subsequently, the

expansion assembly is configured to force the ear canal portion to have atleast

a second shape when the expansion assembly is expanded.

In yet other embodiments, the adjustable earphoneincludes:(i) an ear

canal portion having a shape, where the ear canal portion is operable for

placementin a user’s ear canal; and (ii) means for adjusting the shape of the

ear canal portion by a user whenthe 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 users

ear canal. the ear canal portion havingafirst 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 compactthe 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

userto 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 snugfit or seal provides,

among other things, enhanced noise isolation from external noises other than

those produced by the earphone, and sound enhancementfor sound produced

by the earphone. Where the adjustable ear insert is an earplug, such a snugfit

or seal provides, among other things, enhanced noiseisolation 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.

BRIEF 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 methodsof operation, may best be understood by wayof

example with reference to the following description, taken in conjunction with

the accompanying drawingsasfollows.

FIG. 1A is a perspective view of a wired adjustable earphone according

ta one non-limiting embodiment.
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FIG, 1B is ais a perspective view of a wireless adjustable earphone

according to ane 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-3D are several top views of adjustable earphones using a

variety of user controls and actuator mechanismsto provide an adjustable

earphone according to various embodiments.

FIG, 4is a side cross-sectional view of one non-limiting embodimentof

an adjustable earphone.

FIGS. 5A-5G are severalillustrations of some of the various ear canal

portion shapes made possible by the adjustable earphoneof FIG.4.

FIG. 6 is an exploded view of the adjustable earphone of FIG.4.

FIG. 7 is a side cross-sectional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. 8A-8G are severalillustrations 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 severalillustrations of some of the various ear canal

portion shapes madepossible by the adjustable earphone of FIG. 10.

FIG. 12 is an exploded view of the adjustable earphoneof FIG. 10.

FIG. 13 is a top cross-sectional view of one non-limiting embodiment of

an adjustable earphone.

FIGS. 14A-14C are severalillustrations of some of the various ear canal

portion shapes made possible by the adjustable earphoneof FIG. 13.

FIG, 15 is an exploded view of the adjustable earphoneof FIG. 13.

FIG. 16 is a cross-sectional view of one non-limiting embodiment of an

adjustable earphone inserted and expandedin a user’s ear canal.

FIGS. 17A-17B are perspective views of a non-limiting embodiment of an

eartip cushion and a base housing elementof an adjustable earphone.
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FIG. 18A is a perspective view of an earphone assemblyincluding a cord

wrapped around an audio device,

FIG. 18B 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 18B.

FIG. 19B is anillustration of a spring clip from the earphone assembly of

FIGS. 18A and 18B.

FIG. 19C is anillustration of the spring clip of FIG. 19B 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 embodimentof an

adjustable earphone having a rotatable dial.

FIG. 21A is an exploded view of the adjustable earphone of FIG. 21A.

FIG. 21B is an exploded view of an ear canal cushion and part of a

housing of the adjustable earphone of FIG. 21A.

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 adjustable earphone of FIG, 21A.

FIG. 25 is a top cross-sectional view, taken along line 25-25 in FIG. 22,

of the adjustable earphone of FIG. 21A, with an ear canal portion shown having

a compact,first shape.

FIG. 26 is a top cross-sectional view, taken along line 26-26 in FIG. 22,

of the adjustable earphone of FIG. 21A, with the ear canal portion shown having

an expanded, second shape.

FIG. 27 is a side cross-sectional view of the adjustable earphone ofFIG.

21A inserted and expanded in a user’s ear canal.

FIG, 28 is a top cross-sectional view of one non-limiting embodimentof

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 embodimentsareillustrated in the accompanying drawings. Those of

ordinary skill in the art will understand that the devices and methodsspecifically

described herein and illustrated in the accompanying drawings are non-limiting

exemplary embodiments and that the scope of the various embodiments ofthe

present invention is defined solely by the claims. The featuresillustrated 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.

ln the following description, like reference characters designatelike or

corresponding parts throughout the several views. In addition, in the following

description, it is to be understood that such terms as "forward," "rearward,"

“front.” “back,” “right,” “left,” “upwardly,” “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 intendedto 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 18B, an earphone assembly

5 includes a cord 10 and a pair of earphones 100. The cord 10 hasafirst end

11, a second end 12, and an electrical connector 13 located at the first end 11.

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, e.g., FIGS. 24 and 27). Asis knownin the field, a

transduceris a device, usually electrical, electronic, electro-mechanical,

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 usedto refer to an audio loudspeaker,

FT.
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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 100is located at the second end 12 of the cord. The

cord 10 further includesa first portion 16 adjacentto thefirst 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 twa

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 1B, a wired (FIG. 1A) or wireless (FIG. 1B)

earbud style earphone (100, 50 respectively) according to an aspect of the

present disclosure includes an eartip cushion 121 that may be inserted ina

user’s ear canal in a compact configuration, orfirst 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 customizedfit 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 1B 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 whilestill in its

expanded configuration.

Still referring to FIGS. 1A and 1B, 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 Lin the direction of arrow A and/or 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 regardlessof the rotation of the control 180.

ln 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 111 of the housingis 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 shapethat

includes a compact,first shape 122 to facilitate initial placement of the ear canal

portion 120 in the user's ear canal and mayinclude a cushion 121 (see FIGS.

21A and 21B). 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 maybe stretchable and

made of a resilient, compressible material. The resilient material may include a

foam, a memory foam, a closed-cell foam, an open-cell foam, an elastomer, an

elastomeric foam, silicone, and/or 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 numberof shapes, including a continuum of

shapes betweenthefirst 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

shapeof 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 snugfit provides noiseisolation (from external noises other

than those produced by the earphone 100) and sound enhancement (for sound

Exhibit 1014 - p. 97



Exhibit 1014 - p. 98

10

A()

30

WO 2009/0860555 PCT/US2008/U88656

produced by the earphone 100), among otherthings. 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 mayprovide a one-size-fits-

all device owing to the customizedfit offered by the adjustability of the ear canal

portion.

In various embodiments, referring again to FIGS. 20-27, the adjustable

earphone 100 may include meansfor adjusting the shape of the ear canal

portion 120 by a user whenthe ear canalportion 120 is positioned in the user's

ear canal. Meansfor 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 and/or 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 betweena first position (see FIG. 25)

andat 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 movefrom 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 memberis movedto 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 memberis moved to thefirst

position (FIG. 25), thus resulting in the ear canal portion returning to thefirst

shape 122 when the expansion assembly 160is retracted.

-10-
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In more detail, according to at least one non-limiting embodiment, the

movable member 140 may includeafirst 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 movesalong longitudinal

axis L (see FIG. 20) and is designed to moverelative 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 memberby 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 fram 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 110 such that rotation of the control member

180 forces the movable memberto 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 114 (FIG. 21B) of thefirst 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 betweenthe protrusions 146 and the recesses 114,

Further, referring to FIGS. 21A, 24, 25 and 27, the second portion 142

may include a cavity 141 thatis configured to support a transducer 190, part of

the cord 10 electrically coupled to the transducer 190 (see FIG. 27), and thefirst

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 include 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 held in

place, or sandwiched, betweenthefirst portion 150 and the second portion 142

of the movable member. Friction betweenthefirst portion 150, the transducer
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190, and the supports 148 of the second portion 142 mayprovide 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 member140, including the first and second portions

150, 142, is designed to move as a single rigid body relative to housing 110.

Thus, while shownin at least one embodiment as two separable components,

first and second portions 150, 142 could also be one unitary andintegral

component.

The first portion 150 of the movable member 140 is designed, in at least

one non-limiting embodiment, to actuate expansion assembly 160 asthefirst

portion 150 is moved fromafirst position (FIG. 25) to at least a second position

(FIG. 26). Thefirst portion 150 thus includes an actuating surface 155 (see.

e.g. FIG. 24) that may be shaped and pasitioned 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 maytravel 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 memberagainstthefirst

side 111 of the housing 110 and/or 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, via sound passageway 151 of the

movable member 140.

According at least one non-limiting embodiment, referring now to FIGS.

21A-21B and 25-26, the expansion assembly 160 is designed to expandin at

least one direction when actuated by the movable member 140. The expansion

assembly 160 may be designed to expandin 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 thefirst side
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111 of the housing and, whenthe 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. 21B) formed in the cushion 121 receive the cantilever

arms 161 such that the cushion 121 does notrotate freely thereon. The

cantilever arms 161 are uniformly spaced around longitudinal axis L to form an

opening 164 configured to receive thefirst 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 atleast 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 155of 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 movementof the movable

member 140 in the same direction pushes on the inner surface 163, thus forcing

the cantilever arm 161 to bend awayfrom longitudinal axis L (see FIG. 26).

Because the cantilever arms 161 are received insertably in the opening 125 al

the resilient cushion 121, the cantilever arm is bent into the cushion 121 as the

movable member 140 contacts and pushesthe 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 expandedafter insertion ina

user’s ear canal, substantially sealing the cushion 121 against the user's ear

canal to form a snugfit.

Note that, while a plurality of cantilever arms 161 are described above as

providing the expansion assembly 160 with the ability to expand, itis

contemplated that any numberof cantilever arms, including one, could perform

the same or similar function.

According at least one non-limiting embodiment, the control member 180

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 accomplishesthis in any numberof forms. For

instance, but without limitation, control member 180 could be in the form of a

push button, rotatable dial, or squeezable member. In FIGS. 20-27, 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 becauseit includes a protruding ring 184 (FIGS.

21A and 25) along its perimeter that slideably engages a groove 117 of the

housing 110. Groove 117 is formed betweena 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 suchthatit is accessible 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 userinterface as the user rotates the dial with his or her

fingers.

Referring to FIGS. 21A 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 formedin the inside of the dial, facing cavity 181.

The threads 183 are configured to operably engagethe threads 143 formed on

the surface of the second portion 142 of the movable 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 memberthreads 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 memberthreads 143 operably engagethe dial threads 183

such that rotation of the dial 182 inafirst 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

-|4
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190. Also, cord 10 (FIGS. 18B and 27) is received in the housing 110 through

cord passageway 116 of cord guide 115 (see FIG. 24). Cord guide 115 may

also include a marking 119 to indicate in which ear. for example right (“R.” as

seen in FIG. 21A)orleft (“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 10 may be electrically coupled to the

transducer 190, for instance, an interior wire of cord 10 may be solderedto the

transducer 190 (see FIG. 27). Transducer 190 is capable of producing audible

signals, or sound, in responseto 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 maybe tied to form a knot

(FIG. 27) at the cord’s second end 12 (FIG. 18B). This knot is received within

the cavity 141 of the second portion 142 of the movable member 140 and is

sized such thatit is larger than the width of slot 149 (FIG. 24). Therefore, ifa

user pulls on cord 10, the knot is forced against the second portion 142 at slot

149 and the knot absorbsthe stress created by such pulling, thereby shielding

the transducer from unnecessary stress and/orstrain.

Further, the second portion 142 of the movable member 140 may have a

manufacturer's logo piece189 positioned near the outer end 102 of the

earphone 100 (see FIGS. 1A, 20, 21A and 25). Logo piece 189 is pressfit to

the second portion 142 such thatit is visible through dial 182 at the outer end

102. The logo piece182 is kept in a desired position, for example,

approximately horizontal, when the cord 10 is hanging in a downwarddirection

from auser’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 maytranslate with the movable member140,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 embodimentfor adjusting the

shape of an eartip, or an ear canal portion, of an earphone while inserted in a

users ear canal. However, various embodiments are possible to accomplish
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the sameor similar goal. Asillustrated in FIGS. 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 227, 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. 2B), where the eartip 320 is in an

expanded configuration 323 while unmodified, inner and outer sides 327, 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 FIG. 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-21B 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.

Asillustrated 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 mayinclude 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

-16-
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extending from a housing 1410 to transition fromafirst shape 1422 to asecond

shape 1423. Alternatively, referring now to FIG. 3D, 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.

3D, the finger grips shownin FIG. 3A are omitted. Depressing the button, or

contro! 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 abovein thatit also has finger grips 1717 protruding from a housing

1710 such that a user may grip the ginger grips and pressthe 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 contro! 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 includesa protract-retract

assembly 1783 operable to hold the movable member 1740in 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 memberin 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 U.S. Patent No. 3,819,282 to Schultztitled

RETRACTABLEPEN, herebyincorporated by referencein its entirety.

V7
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Further, referring now to FIG. 3B, 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. 3C. An earphone 1500 mayinclude 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 fram 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 meansfor adjusting the shape of an ear canal portion

820 having a first shape 822 (FIGS. 4, 5C, and 5E) by a user when the ear

canalportion 820is positioned in the user’s ear canal. Means for adjusting the

shapeof 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 and/or to the ear canal portion 820 such that actuation

of the adjustment assembly 830 causes the ear canal portion 820 to have a

-|8-
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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 and/or 6. adjustment assembly 830 may

include a movable member 840, an expansion assembly 860, and a control

member 880. The control member 880 mayinclude a rotatable adjustmentdial

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 thatelectrical 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

aspectof the present disclosure, whererotation of an adjustmentdial 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 802to 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 mayinclude another meansfor adjusting the shape of an ear canal portion

920 having a first shape 922 (FIGS. 7 and 8A), 922a (FIG. 8D), or 922b (FIG.

8F) by a user whenthe 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 housing 910 and/or 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

923b (FIG. 8G). The first and second shapes shownin FIGS. 7-8G (922, 922a,

and 922b, and 923, 923a, and 923b) are dependent onthe relative size, shape,

and placementof 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.

-|9-
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As seenat least in FIGS. 7 and/or 9, adjustment assembly 930 may

include a movable member 940, a expansion assembly 960, and a control

member 980. The control member 980 mayinclude a rotatable adjustmentdial

982. Further, the ear canal portion 920 may include a cushion 921. Positioned

at least partially within the housing 910 are a transducer 990 anda

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 aspectof

the present disclosure, where rotation of an adjustmentdial 982 having an

internal thread 983 and located at an outer end 901 of the earbud 900 pulls a

movable member,orfirst element 940, of an adjustment assembly, or actuator

assembly 930, toward the outer end 902 of the earbud 900. Thefirst 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 betweenthefirst element 940 and the eartip 920.

The second element 960 is similar to the expansion assembly 160 including

cantilever arms 161 described above (see, e.g., FIGS. 21A-21B 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 narrowerportion 956 of the first element 940. As thefirst

element 940 moves towarcd the outer end 902 of the earbud 900, the wider

portion 955of 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 eartip 920.

In various embodiments, referring to FIGS. 10-12, an adjustable

earphone 1000 may include another meansfor adjusting the shape of the ear

canal portion 1020 havingafirst shape 1022 (FIGS. 10, 11A-11B, and 11E) by

a user whenthe ear canal portion is positioned in the user’s ear canal. Means

for adjusting the shape of the ear canal portion may be providedin at least one

-2()-
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embodiment by adjustment assembly 1030. Adjustment assembly 1030 may be

operably coupled to housing 1010 and/or to the ear canal portion 1020 such

that actuation of the adjustment assembly 1030 causesthe ear canal portion

1020 to have at least a second shape 1023 (FIGS. 11A-11B and 11F).

As seen at least in FIGS. 10 and/or 12, adjustment assembly 1030 may

include a movable member 1040, a 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 suchthat

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 1040, 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.

Whenthe 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 numberof outward extending

lobes of the actuator and/or expansion assembly may vary, for example, four

lobes 1055 of expansion assembly 1060 are shownatleast in FIG. 11C,

whereastwo lobes 1055a or an expansion assembly 1060a are shownat least

in FIG. 11D. The cushionof eartip 1020 is correspondingly formed for the

numberof 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. Thefirst and

second shapes of the eartip 1020 shown in FIGS. 10 and 11A-11H are

Exhibit 1014 - p. 109



Exhibit 1014 - p. 110

10

20

30

WO 2009/0860555 PCT/US2008/088656

dependent on the size, shape, and placementof the various components of the

earphone 1000. Adjusting the numberof 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.

ln various embodiments, referring to FIGS. 13-15, an adjustable

earphone 1100 may include another meansfor adjusting the shape of an ear

canal portion 1120 having a first shape 1122 (FIG. 14A) by a user when the ear

canal portion 1120 is positioned in the user’s ear canal. Meansfor adjusting the

shapeof the ear canal portion 1120 may be providedin at least one

embodiment by adjustment assembly 1130. Adjustment assembly 1130 may be

coupled operably to the housing 1110 and/or 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 and/or 15, adjustment assembly 1130 may

include fixed element 1140, expansion assembly 1160, and contro] member

1180. Further. the ear canal portion 1120 may include a cushion 1121.

Positioned at least partially within the housing 1110 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 aspectof

the present disclosure. An adjustment assembly, or actuator assembly 1130,

within an eartip 1120 includes an expansion assembly, cailed 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 14B), the coiled element 1160 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 moretightly 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. 14C).

95.
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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 narrowerradius

tapering to a portion having a wider radius. The earbud 1200 also includes a

ring 1240 aroundthe 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 expandsor 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 causetheinnercavity of the eartip to expand. The

expandedcavity provides a larger volurne for sound from the earphoneto

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 correspondsin size to the snap ring 1327. Asthefirst end

of the eartip 1320 is pressed onto the base element, the snap ring 1327

expandselastically around the tapering portion of the base element 1311 until

reaching the groove 1318, whereuponIt contracts back toward its original

diameter. The elastic force of the snap ring 1327 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 asfirst side 111 of housing

110 of adjustable earphone 100 described above and seen in FIG. 21A.

Exhibit 1014 - p. 111



Exhibit 1014 - p. 112

10

20)

30

WO 2009/0860555 PCT/US2008/088656

FIGS. 18A and 18B also depict a cord 11 according to another aspectof

the present disclosure that may be used with earphones, such as the earbuds

described aboveor 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 11 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 whenplaced loosein a briefcase, backpack, or other carrier. The

earphones 100 at the second endof 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, 19B, and 19C illustrate a cord clip 15 according to

another aspect of the present disclosure. An earphone cord 11 may include a

first portion 16 adjacentto a first end 11 of the cord 11 where the cord 11 is

configured as a single strand. Betweenthefirst portion 16 of the cord 11 anda

pair of earphones 100 at a second end 12 of the cord, is a second portion 17 of

the cord 11, which is configured as two strandsthatlie along opposite sides of

the head when the earphonesare 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, 18B, 19B and 19C. When the earphones 100 are

in use, the cord clip 15 may be slid towardthefirst portion 16 of the cord 11,

allowing the earphones to be separated and placedin 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 wereleft

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 closerto 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

-24-
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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 earphoneinto

an adjustable earplug may be accomplished, for example, by removing the

electrical components and removing the passageways for soundto 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 madeofplastic (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 coverall 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.
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CLAIMS

Whatts claimed ts:

1 An adjustable earphone, comprising:

a housing having a first side and a second side;

a resilient cushion attached to thefirst side of the housing, the resilient

cushion having a compact shape and an opening;

at least one cantilever arm protruding from thefirst 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 fram the secondside 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 actuatoris slidably mounted in the housing,

wherein the actuator threads operably engage the dial threads suchthat

rotation of the dial in a first direction translates the first portion of the rigid

actuator into contact with the cantilever arm;

wherein thefirst 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 bendsinto the cushion.

2. An adjustable earphone, comprising:

a housing havingafirst side and a second side, wherein thefirst side of

the housing is configured to attach to a cushion;

at least one cantilever arm protruding from thefirst 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 cushionis attached to the housing;

a dial rotatably mounted in the housing, wherein at least part of the dial

extends fram 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 engagethe dial threads such that

rotation of the dial in a first direction translates thefirst 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 adjacentto 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 memberconfigured 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 memberis configured to cause the expansion

assembly to expandin at least one direction when the movable memberis

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 earphoneof claim 3, wherein the expansion assembly is

configured to retract in at least one direction when the movable memberis

movedto the first position, wherein the ear canal portion is confiqured to have

the first shape when the expansion assemblyis retracted.

972
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5 The adjustable earphone of claim 3, wherein the ear canal portion

comprises a resilient material.

6. The adjustable earphoneof claim 3, wherein the control member

comprises a rotatabledial.

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 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 whenthe expansion assembly is actuated

11. The adjustable earphoneof 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 memberis adjacent to the outer end, wherein the expansion

assembly comprises an actuator coupled to the ear canal portion near the inner

end.

-28-
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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 assemblyis

operably coupled to the housing suchthat actuation of the adjustment assembly

causesthe 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 earphoneof claim 16, further comprising a cordclip,

wherein the cord further comprises a first portion adjacentto the first end of the

cord and a second portion adjacent to the second end of the cord, wherein the

first portion camprises 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.

-24)-
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20. The adjustable earphone of claim 18. wherein the cord clip further

comprisesa 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

meansfor adjusting the shape of the ear canal portion by a user when

the ear canalportion 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 memberis

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:

=3()-
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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 endis

configured to remain outside the ear canal, wherein the control feature is

accessible by the user to expand or compactthe eartip.

27. The adjustable ear insert of claim 26, further comprising a transducer

located betweenthe 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.

-3|-
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AMENDED CLAIMS

received bythe International Bureau on 07 April 2009 (07.04.2009)

7 An adjustable earphone, comprising:

a housing havinga first side and a second side;

a resilient cushion attachedto 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 secondside 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 engagethe 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 arn;

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 bendsinto the cushion,

2. An adjustable earphone, comprising:

a housing having a first side and a second side, whereinthefirst side of

the housing is confiaured to attach te a cushion;

at least one cantilever arm protruding from thefirst 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 cushionis 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 actuatoris 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 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 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 memberis configured to cause the expansion

assembly to expandin at least one direction when the movable memberis
moved to the second position, wherein the expansion assembly is configured to

force the ear canal portion to have at least a second shape whenthe expansion

assembly is expanded.

4, The adjustable earphone of claim 3, wherein the expansion assemblyis

configured to retractin at least one direction when the movable memberis
moved tothe first position, wherein the ear canal portion is configured to have
the first shape when the expansion assemblyIs retracted.
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5. The adjustable earphoneof 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 contro] member

comprises a pressable button.

8. The adjustable earphoneof 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 ofclaim 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 contro] memberis
configured to actuate the expansion assembly such that the ear canal portion
has at least a second shape when the expansion assemblyis actuated

41. The adjustable earphone of claim 10, further comprising an inner end
and an outer end, wherein the ear canalportion is adjacent to the inner end and
the control memberis 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 ofclaim 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 earphoneof claim 10, wherein the expansion assembly

comprises a coiled clement.

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 atleast a third shape.

16. The adjustable earphoneof 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 {s located at the second end of the cord, wherein the cord

is at least partially covered with a soft material.

47. The adjustable earphone of claim 16, wherein the soft material

comprises a cloth.

418. The adjustable earphoneof claim 16, further comprising a cord clip,
wherein the cord further comprisesa first portion adjacentto thefirst 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 cordclip is slidably coupled to the two strands of the
second portion.

19. The adjustable earphoneof 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 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 memberaccessible to a user and an expansion assembly

operably coupled to the control member, wherein the control memberis

configured to actuate the expansion assembly such that the ear canal portion

has at least a second shape whenthe expansion assembly is actuated.

2A. The adjustable earinsert of claim 22, further comprising a first end and a

second end, wherein a transduceris located between thefirst end and the

second end.

25. The adjustable earinsert 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 earinsert 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 js 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 contro! 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. Anadjustable 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 canalportion,

and wherein the expansion assembly is operable to cause the ear canalportion

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 fhe expansion

assembly such that the ear canal portion has one of a continuum of shapes
between the compact shape and the expanded shape.

30. An adjustable eaphone, comprising:

an ear canal portion configured for insertion ijn a user's ear canal, the ear

canal portion having an expanded shape;

a rotatable dial accessible to and rotatable by a user whenthe 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 assemblyis at least partially located within the ear canal partion,

and wherein the expansion assembly is operable ta cause the ear canal 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 partion has one of a continuum of shapes

between the expanded shape and the compact shape.

AMENDED SHEET(ARTICLE 19)
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WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

Inventors: Michael J. Pelland, Michael J. Koss, Michael] Sagan,
Steven Reckamp, Greg Hollingstad, Jeff Bovee, and Morgan Lowery

PRIORITY CLAIM

The present application claims priority to United States provisional application serial

number 61/[23,265, 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 headphoneset that connects to the data storage unit, usually with a 4” or a

3,5 mm jack and associated cord. Often the headphonesare in-ear type headphones. The cord,

however, between the headphonesand 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

earphonesthat can connectdirectly 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 [EEE 802.11 toa

WLAN-ready laptop or personal computer (PC) have been proposed, but such headphonesare

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 asa digital

audio player or a computer, over an ad hoc wireless network. When the data source and the

earphoneare out of range via the ad hoc wireless network, they maytransition automatically to a

commoninfrastructure wireless network (e.g., a wireless LAN), [fthere 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 and/or transmit to the earphone a network

address (e.g., an Internet Protocol (IP) address) for a network-connected content server that

1
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streams digital audio. The earphone may then connectto 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 |A-1E are views of a wireless earphone according to various embodiments ofthe

present invention;

Figures 2A-2Dillustrate various communication modesfor 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 earphoneto transition

automatically between wireless networks according to various embodiments ofthe 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 embodimentsof 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 earphonethat 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 morein-

ear, On-ear, or over-ear speaker elements. Two exemplary in-ear earphone shapesfor the wireless

earphone 10 are shown in Figures 1A and 1B, respectively, although in other embodiments the
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earphone may take different shapes and the exemplary shapes shown in Figures 1A and 1B are

not intended to be limiting. In one embodiment, the earphone transitions automatically and

seamlessly, without user intervention, between communication modes. Thatis, 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 1B are not

limiting and other configurations are within the scope of the present invention. As shown in

Figures 1A and 1B, 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 someother 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 shapeso as to, for example, radially expandto fit snugly againstall sides of

the user’s ear canal. Further details regarding such a shape-changing earbud earphoneare

described in application PCT/US08/88656, 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, described

further below, may transmit and receive the wireless signals, including receive streaming audio

for playing by the earphone 10, The transceiver circuit may be housedin the exterior portion 15

of the earphone 10 and/orin the ear canal portion 14.

Although the example earphones 10 shown in Figures 1A and 1B 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, different 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 ear. In such embodiments, each earphone 10 may comprise a transceiver circuit. 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 shownin Figure 1C, 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 transceivercircuit; 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

embodimenis, 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 ear, as shown in the illustrated embodiment of

Figures 1D-1E. Figure 1D is a perspective view of the earphone and Figure 1E 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-B. One of the speaker elements (the smaller one)

106-A is sized to fit into the cavum conchaofthe listener’s ear and the other element(the larger

one) 106-B is not. The listener may use the hangerbar to position the earphone on thelistener'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 allowsthe 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 adjustability for the user. More details regarding such a

dual element, adjustable earphone may be found in United States provisional patent application

Serial No. 61/054,238, which is incorporated herein by referencein its entirety.

Figures 2A-2D illustrate various communication modesfor a wireless data communication

system involving the earphone 10 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 earphone10, 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 playeror an 1Pod, or any other suitable

digital audio playing device, such as a laptop or personal computer, that stores and/or plays digital
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audio files. In other embodiments, the data source 20 may generate analog audio, and the wireless

network adapter 22 may encodethe 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(e.g., the ad hoc 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. Anysuitable file format may be used for the

audio, including mp3, lossy or lossless WMA, Vorbis, Musepack, FLAC, WAY. AIFF, AU,or

any other suitable file format.

Whenin range, the data source 20 may communicate with the earphone 10 via the ad hoc

wireless network 24 using any suitable wireless communication protocol, including Wi-Fi(e.g.,

IEEE 802.1 1a/b/g/n), WiMAX (IEEE 802.16), Bluetooth, Zigbee, UWB, or any other suitable

wireless communication protocol. For purposesofthe 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 RSSI) ofthe signals received by the two

devices are above a threshold minimum signal strength level. For example, the data source 20

and the earphone10 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 his/her

person, such as in a pocket, strapped to their waist or arm, or holding the data source in their hand.

Whenthe 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 2B. The

earphone 10 andthe 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, ¢.g., without user intervention.

The earphone 10 may cachethe 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

networkis lost to give the earphone 10 andthe data source 20 time to connectvia the

infrastructure wireless network.

For example, as shown in Figure 2B, the infrastructure 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 bean electronic hardware device that acts as a wireless access point for, and that is

connected to, a wired and/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 mayboth transition automatically to an agreed-upon WLAN

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 agreed-upon 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 commoninfrastructure 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) 30a

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

33a, 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 (IP) address, for a streaming digital audio content

server 70 on the network 42. Using the received IP address, the earphone 10 may connect to the

streaming digital audio content server 70 via the networks 30a, 42 to receive and processdigital

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-
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capable device, such as a portable DAP, the data source 20 may connectto the streamingdigital

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 ofthe

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 transceivercircuit 100 and someofthe

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 externalto 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 implementedas 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 advantageousifthe earphone 10 is to be relatively small

in size, such as an in-ear earphone (see Figures 1 A-1B 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 ICs for the processors, memory, and RF (e-g.,

Wi-Fi) module, for example.

The powersource 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
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addition to charging the rechargeable powersource 102, the docking station and/or computer may

facilitate downloading of data to and/or from the earphone 10. In other embodiments, the power

source 102 may comprise capacitors passively charged with RF radiation, such as described in

U.S. 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 element(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 belarger than the other transducer, and a crossovercircuit (not shown) may

transmit the higher frequencies to the smaller transducer and may transmit the lower frequencies

to the larger transducer. Moredetails regarding dual element earphones are provided in U.S.

Patent 5,333,206, assigned to Koss Corporation, whichis incorporated herein by referencein 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 ofthe 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 performsother 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 116 andadigital signal processor (DSP) 118. The

microprocessor 116 may control the various components ofthe transceiver circuit 100, The DSP

114 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 unif 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) and/or flash memory circuits. The memory units 120, 122 may store firmware that is

executed by the processor unit 114, Execution of the firmware by the processor unit 114 may

provide various functionality 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 114 to analog form for coupling to the acoustic transducer(s) 106. An I*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 I’S interface 126, may convert analog audiosignals picked up by the microphone 104 for

processing by the processor unit 114,

The transceiver circuit 100 also may comprise a USB orother 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

DAP 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 USBport 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 and/or 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 throughthe host server 40 (see Figure 2D) or someother 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

website, the user could set various content features andfilters, 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 radia

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

website, may prioritize a numberof 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 IP address for the earphone user’s desired (e.g., highest priority) Internet radio station to

the earphone 10. A button 11 on the earphone 10, such as on the rotating dial 16 as shown in the

examples of Figures 1A and 1B, may allow the user to cycle throughthe preset preferred Internet

radio stations. That is, for example, when the user presses the button 11, an electronic

communication 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 connectto 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 website for the earphone 10 hosted on the host server 40, in addition to establishing

the identification ofdigital audio sources (e.g., [Ds 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 contentor parental ratings, etc. That is, for example, the user could

configure a setting through the website that prevents the host server 40 from sending an IP

address for a streaming digital audio content server 70 that broadcasts explicit content based on a

rating for the content. In addition, if a numberofdifferent earphones 10 are registered to the

sameuser, the user could define separate controls for the different earphones 10 (as well as

customize any other preferencesor 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

maylogthe files or content streamed to the various earphones 10, and the user could view at the

website 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-called 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 contentthatit is deliveringtoafirst

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 IP address for a streaming

digital audio content server 70 that was sent to the first earphone 10a. The second earphone 10b

may then connectto the streaming digital audio content server 70 that the first earphone 10a is

currently connected. That way, the user of the second earphone |0b, which may bea parent, for

example, may directly monitor the content being received by thefirst earphone 10a, 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-hoc wireless network and listen to what their child (or other listener) is

hearing. For example, with reference to Figure 10,a first earphone 10a may receive wireless

audio, such as from the data source 20 or some other source, such as the host server 40. Thefirst

earphone 10a may be programmed with firmware to broadcast the received audio to a second

0)
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earphone 10b via an ad hoc wireless network 24. That way, the wearer of the second earphone

10b can monitorin real-time the content being played by the first earphone 10a.

Atthe website, the user may also specify the identification number (“ID”) oftheir

earphone(s) 10, and the host server 40 maytranslate the ID to the currentinternet 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 whenit is behind a firewall or on a changing IP 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 ofdifferent 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 IP 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 someother server) may also push firmware upgrades and/or 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 and/or 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 and/or data updates to the earphone 10 whenthe earphone 10 is connected to

the client computer device 202 (such as through a USB port and/or the dockingstation 200).

Whether 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 be 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 updateto the client

computing device 202 at step 51. Conversely, if the host server 40 determinesthat, 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 114 of the speakerphones 14 may be programmed,

via firmware stored in the memory 120, 122, to havethe 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 belowasuitable threshold

(such as whenthe 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 commoninfrastructure wireless network

(e.g., WLAN)(see, for example, Figures 2B-2C). Through the website 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 his/her residencefirst, a

WLAN servicing his/her place of employmentsecond, 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 maystill

receive the streaming audio from the data source 20 via the infrastructure wireless network 30

(see Figs. 2B-2C),

When noneofthe preferred infrastructure networksis 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 RSSI and to which

the earphone10 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 ofthe process flow, according to one embodiment, implemented by

the transceiver circuit 100 of the earphone 10. The process shown 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 determineifit can

communicate with the data source 20 via an ad hoc wireless network 24. That is, the earphone 10

may determineifthe 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 communication mode,at step

62, the data source 20 and the earphone 10 also may exchangedata 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 whosesignal 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 (e.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 networksthat 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

transceivercircuit 100 and the data source 20 may execute a process, shown at block 63, to

connectto the user’s highest prioritized infrastructure 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 determinedat step 62, the earphone 10 and the data source

20 may both transition to the infrastructure wireless network 30 having the highestpriority, 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 connectto the

host server 40 at block 66 (see Figure 2D) using an available infrastructure wireless network 30.

At block 67, the host server 40 may transmit an IP address to the earphone 10 for one ofthe

streaming digital audio content servers 70, and at block 68 the earphone 10 may connectto 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 loses 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 website, may specify and/or prioritize whether
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the host server 40 is to send IP addresses for the streaming digital audio content servers 70 and/or

whetherthe host server 40 is to stream audio to the earphone10 itself.

In another embodiment, the earphone 10 may be programmedto transition automatically

to the host server 40 when the earphone 10 andthe data source 20 are not in communication via

the ad hoc wireless network 24. That is, in such an embodiment, the earphone 10 may nottry to

connectvia 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 11 or other user selection

device that allows the wearer of the earphone 10 to indicate approval and/or disapproval of songs

or other audio files listened to by the wearer over an Internet radio station. The

approval/disapprovalrating, 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

songs/audio 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 earphoneuser, 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 song/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/audiofiles that the user

rated (presumably song/audiofiles for which the user gave an approval rating). In some

instances, the user may be required to pay a fee to download the song/audiofile.

Theuser 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 U.S. patent applications Pub. No.

2006/0212444, Pub. No. 2006/0206487, and Pub. No. 2006/0212442, and U.S, Patent 7,003,515,

which are incorporated herein by reference in their entirety.

In addition or alternatively, the user could log onto a website hosted by the host server 40

(or some other server) to view the approval/disapprovalratings 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 songs/audiofiles (for the host server 40 or someother server system)to their client

computer device 50. The user could then have their earphone 10 connectto 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 DAP

andlisten 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 be in vehicles equipped with Wi-Fi or other

wireless network connectivity. Published PCT application WO 2007/136620, whichis

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 systemsin 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 includea transceiver circuit 100 or only one ofwhich may include the transceiver circuit, as

discussed above. The microphone 104 could be used to broadcast communications from one

earphone wearer to another earphone wearer. For example, one wearer could activate the

microphoneby 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 useful where multiple wearers of the

headsets 90 are in close proximity, such as on motorcycles, for example.

Another exemplary use of the earphones10is in a factory, warehouse, constructionsite, 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 user/recipient, or it could have one buttonordial 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 mayselect 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 correspondingport 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 headphonelevel 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 maystill be operational in

such a non-wireless modeto provide noise cancellation and any applicable equalization-

The examples presented herein are intendedto illustrate potential and specific

implementations of the embodiments. It can be appreciated that the examples are intended

primarily for purposesofillustration for those skilled in the art. No particular aspect of the

examples is/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. Thetransceivercircuit 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 firmware, which

whenexecuted 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(i1)

whenthe data source 20 is not in wireless communication 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. [n addition, the transceiver circuit 100 may comprise:(i) a

wireless communication module 110 (such as a Wi-Fi or other wireless communication protocol

module); (ii) a processor unit 114 in communication with the wireless communication module

110; (iii) a non-volatile memory unit 122 in communication with the processor unit 114; and (iv)

a volatile memory 120 unit in communication with the processor unit 114. The infrastructure

wireless network may comprise a WLAN. Thetransceivercircuit 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 20is not in

wireless communication range with the earphone 10 via the ad hoc wireless network 24 and when

the pre-set 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 transceivercircuit 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 addressfor a first streaming

digital audio content server 70 from 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 io the host server 40 via a data network
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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 programmedto transmit to the earphone 10 a first network

addressfor 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

processorcircuits and one or more memory circuits (e.g., ROM circuits and/or RAM circuits).

In yet another embodiment, the present inventionis directed to a headset that comprises:

(i) a first earphone 10a that comprises one or more acoustic transducers 10b for convertinga first

electrical signal to sound; and(ii) a second earphone 10b, connectedto the first earphone 10a,

wherein the second earphone 10b comprises one or more acoustic transducers10b for converting a

secondelectrical signal to sound. In one embodiment,the first earphone 10a comprises:(i) a first

antenna 1()8; and(ii) a first transceiver circuit 100 in communication with the one or more

acoustic transducers 106 ofthe first earphone 10a and in communication with the first antenna

108. The first transceivercircuit 100 is for receiving and transmitting wireless signals viathefirst

antenna 108, and for outputting the first electrical signal to the one or more acoustic transducers

10b ofthe first earphone 10a. Thefirst transceiver circuit 100 also may comprise firmware,

which when executed by thefirst 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 network 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 thatis

connectedto the first and second earphones 10. In addition, the headset 19 further may comprise

a microphone 104 having an output connectedto the first transceiver circuit 100. In one

embodiment, the first transceiver circuit 100 is for outputting the secondelectrical signal to the

one or more acoustic transducers 106 of the second earphone 10b. In another embodiment, the

second earphone 10b comprises: (i) a second antenna 108; and(ii) a second transceivercircuit 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 108, and for outputting the

second electrical signal to the one or more acoustic transducers 106 of the second earphone 10b.

The secondtransceivercircuit 100 may comprise firmware, which when executed by the second

transceiver circuit 100, causes the second transceivercircuit 100 to: (i) receive digital audio

wirelessly from the data source 20 via the ad hoc wireless network 24 when the data source 20is
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in wireless communication range with the second earphone10b via the ad hoc wireless network

24; and (ii) when the data source 20is 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 comprisea first

data port and the second earphone 10b may comprise a second data port. In addition, the headset

may further comprise an adapter or dongle 150 connectedto the first data port of thefirst

earphone 10a and to the second data port of the second earphone 10b, wherein the adapter 150

comprises an output plug connector 152 for connecting to a remote device.

In addition, according to other embodiments, the present invention is directed to a method

that comprisesthe steps of: (i) 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

earphonevia 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 earphoneta

receive digital audio via an infrastructure wireless network may comprisestransitioning

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

whenthe 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 infrastructure wireless networks detected by data source when the earphone andthe data

source are communicating via the ad hoc wireless network.

In addition, the step of transitioning automatically by the earphoneto 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 whenthe data sourceis not in

wireless communication range with the earphonevia the ad hoc wireless network. Additionally,

the step of transitioning automatically by the earphoneto receive digital audio via an

infrastructure 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.
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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 purposesofclarity, 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 notfacilitate 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 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 embodimentsis not limiting. For example, embodiments described herein

may be implemented in computer software using any suitable computer software languagetype.

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 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 bestored 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.
33 66

A “computer,” “computer system,” “host,” “host server,”“server,” or “processor” may be,

for example and withoutlimitation, a processor, microcomputer, minicomputer, server,

mainframe, laptop, personal data assistant (PDA), wireless e-mail device, cellular phone, pager,

processor, fax machine, scanner, or any other programmable device configured to transmit and/or

receive data over a network. Such components may comprise: one or more processorcircuits; 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 maybe 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) and/or 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 “serverfarm”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 serveto distribute workload between/amongindividual

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 and/or providing

backup contingency in the event of componentfailure 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 personsskilled in

the art with attainment ofat least some of the advantages. The disclosed embodiments are

therefore intended to includeall such modifications, alterations, and adaptations without departing

from the scope of the embodiments as set forth herein.

2]
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CLAIMS

Whatis claimedis:

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 transceivercircuit 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

transceivercircuit 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; and

whenthe 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 earphoneof 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 processorunit 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 earphoneof claim 1, wherein the infrastructure wireless network comprises a WLAN.

6. The earphoneof 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 earphoneofclaim 6, wherein the infrastructure wireless networkis 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 of both the earphone and the data source.
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8 The earphoneof claim 7, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphoneto 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 earphoneand 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

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.

10. The earphone of claim 1, wherein the firmware, when executed by the transceiver circuit,

causes the transceiver circuit of the earphone to connectto a host servervia the infrastructure

wireless network whenthe data sourceis not in wireless communication range with the earphone

via the ad hoc wireless network.

LL. The earphone of claim 10, wherein the earphoneis for receiving streaming digital audio

from the host server via the infrastructure wireless network.

12. The earphone ofclaim 10, wherein the earphoneis 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 earphoneofclaim 12, wherein the earphone comprises a user control that, when

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

networkto the host server for a second network address for a second streamingdigital audio

content server.

14. The earphoneofclaim 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 transceivercircuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceivercircuit 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 earphonevia 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 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 earphonevia 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 sourceis not in

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

19. The system of claim 17, wherein the host seryer 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 earphonevia 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 infrastructure wireless

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

content server.

22. The earphone of claim 21, 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 infrastructure wireless network comprises a WLAN.

25. Thesystem of claim 15, wherein the firmware, when executed by the infrastructure

wireless networkis a pre-set infrastructure wireless networkthat the data source transitions to

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

wireless network and whenthe 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 transceivercircuit,

causes the transceiver circuit of the earphone to transmit data via the ad hoc wireless network to
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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 transceivercircuit,

causes the transceiver circuit of the earphone to connectto a host server via a second

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

with the earphonevia the ad hoc wireless network and (2) the data source and the earphoneare

not in wireless communicationvia the pre-set infrastructure wireless network.

28. The system ofclaim 27, wherein the hostserver is for streaming digital audio to the

earphonevia the infrastructure wireless network.

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 earphonevia 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

networkto the host server for a second network address for a second streaming digital audio
content server.

31, The earphoneofclaim 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 earphonethat is in communication with the host server via a wireless network, wherein

the host server is programmedto transmit to the earphonea first network addressforthefirst

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 transceivercircuit 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 transceivercircuit.
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34. The system of claim 33, wherein the host server hosts a web page for the wireless

earphone through whicha useris 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 convertingafirst 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 analogelectrical 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 thefirst

transceivercircuit is for receiving and transmitting wireless signals via the first

antenna, and wherein thefirst transceiver circuit is for outputting the first analog

electrical signal to the one or more acoustic transducers ofthe 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

whenthe data source is in wireless communication range with the first

earphonevia the ad hoc wireless network; and

whenthe data source is not in wireless communication range with thefirst

earphonevia the ad hoc wireless network, transition automatically to receive

digital audio via an infrastructure wireless network.

38. The headset of claim 37, further 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 secondtransceiver circuit in communication with the one or more acoustic transducers of the

second earphone and in communication with the second antenna, wherein the second

transceivercircuit is for receiving and transmitting wireless signals via the second antenna,

and wherein the secondtransceivercircuit is for outputting the second analogelectrical 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 earphonevia the

ad hoc wireless network; and

whenthe data sourceis not in wireless communication range with the second earphonevia

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 comprisesa first data port and the

second earphone comprises a second data port, and wherein the headset further comprises an

adapter connectedto 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

whenthe 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 earphoneto 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 earphonevia 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
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networks detected by data source when the earphone andthe data source are communicating via

the ad hoc wireless network.

46. The method of claim 43, wherein transitioning automatically by the earphoneto receive

digital audio via an infrastructure wireless network comprisestransitioning 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

47. The method of claim 43, wherein transitioning automatically by the earphoneto receive

digital audio via an infrastructure wireless network comprises:

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 streamingdigital

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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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 headphoneset that connects to the data storage unit, usually with

a “4” ora 3.5 mm jack and associated cord. Often the headphonesare in-ear type headphones.

The cord, however, between the headphonesandthe data storage unit can be cumbersome and

annoyingto 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 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, headphonesthat connect wirelessly via IEEE 802.11 toa WLAN-ready

laptop or personal computer (PC) have been proposed, but such headphoneare also quite large

and not in-ear type phones.

PI-1946375 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 ora computer, over a local ad hoc wireless network.

Whenthe data source and the speakerphoneset are out of range, they maytransition to an

infrastructure wireless network (e.g., wireless LAN). Ifthere is no common infrastructure

wireless network for both the data source and the speakerphoneset, they may both connectvia

the Internet to a host server, which may receive the data from the data source and transmitit to

the speakerphone set. These and other advantageous, unique aspects of the speakerphonesare

described below.

FIGURES

[0003] Various embodimentsofthe present invention are described herein by way of example

in conjunction with the following figures, wherein:

Figure | is diagram of a wireless network comprising a headset with speakerphones

according to various embodiments of the present invention;

Figure 2A showsan in-ear speaker element ofthe headset of Figure 1 according to

various embodiments of the present invention;

Figure 2B showsa speakerphoneset according to other embodiments of the present

invention;

Figure 3 is a diagram of a speakerphone according to various embodimentsofthe present

invention; and
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Figure 4 is a diagram of a speakerphone set with a dongle according to various

embodiments of the present invention.

DESCRIPTION

[0004] Figure | 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 embodimentof Figure 1, the speakerphones 14 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 haveits own wireless data transceiver 18, described in more detail below

in connection with Figure 3. The speakerphones14, 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, the 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 lossless 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

ofthe headset 10 via an.ad hoc wireless network 21 using any suitable wireless communication

protocol, including Wi-Fi (e.g., IEEE 802.1 1a/b/g/n), WiMAX (IEEE 802.16), Bluetooth,

Zigbee, UWB,or any other suitable communication protocol. For purposes of the description to

follow, it is assumedthat 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 12 and the data source 20 maytransition to communicate over aninfrastructure

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 maytransition 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 WLANhaving the strongest signal. A procedure

for specifying the agreed-upon infrastructure wireless networks is described further 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)thatis 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 speakerphoneés 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 from thedata 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 18 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 wearer/user is not physically near to the

data source 20. The operation of transitioning from the ad hoc network 21 to infrastructure

wireless networksis 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, ithe wireless network adapter 22 may comprise a wireless network interface card

(WNIC)or other suitable transceiver that plugs into a USB port or a jack of the data source 20

(such as a TRS connector) to stream data, e.g., audio files, to the speakerphones14.

{0010] In the embodiment shown in Figure 1, the headset 12 comprises a behind-the-head

headband 24 connected to each of the speakerphones14. In other embodiments, the headset 12

may comprise an over-the-head headband 24. In addition, in some embodiments the headset 12

may not comprise any type of headband, but rather just comprise two speakerphones 14, such as

in-ear earbuds, as shown in the example of Figure 2B, each with its own wireless data transceiver

18. In such embodiments, the earbud speakerphones 14 may comprise a string or some other

cord-type connector to keep the speakerphones 14 from being separate andlost.

[0011] Insome embodiments, especially ones with a headband 24, only one ofthe

speakerphones 14 may comprise a wireless data transceiver 18, 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 of the speakerphones 14 according to various

embodiments of the present 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 advantageousif the speakerphones 14 are to be relatively small

in size, such as in-ear speakerphones14. In alternative embodiments, however, the component

of the SoC could be realized with two or more discrete [C, such as separate [Cs for the

processors, memory, and Wi-Fi module.

[0013] 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 (e.g., 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

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 headset 12 is connected to a dockingstation, 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 102 may comprise capacitors passively charged with RF

radiation, such as described in U.S. Patent No. 7,027,311. The power source 102 may be

coupled to a power source control module 103 of the IC 100 that controls and monitors the

powersource 102.

[0015] ‘The acoustic transducer(s) 106 may be the speaker element(s) for conveying the sound

to the user of the headset 12. 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 crossovercircuit (not

shown) may transmit the higher frequencies to the smaller one and may transmit the lower

frequencies to the larger transducer.

[0016] The antenna 108 may receive and transmit the wireless signals from and to the ad hoc

wireless network 21 and the WLAN 36. A Wi-Fi module 110 in communication 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 communicates with a baseband

processor 112, which performs other functions necessary for the device to communicate using

the Wi-Fi (or other communication) protocol.

[0017] The baseband processor | 12 may be in communication with a processor unit 114, which

comprises a microprocessor 116 and thedigital signal processor (DSP) 118. The microprocessor

116 may control the various components of the IC 100. The DSP 114 may, for example, perform

various sound quality enhancementsto the digital audio signal received 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 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/orflash memory.

{0018} A digital-to-analog converter (DAC) 125 may convert the digital audio signals from the

processorunit 114 to analog form for couplingto the acoustic transducer(s) 106. An FS

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
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communicates with the [°S interface 126, converts analog audio signal picked up by the

microphone 104 for processing by the processor unit 100.

[0019] The IC 100 also may comprise a USBor other suitable interface 130 that allows the

speakerphone 14 to be connected to an external device via a USB cable orother suitable link. In

that way, the speakerphone 14 could connected directly to a data source, such as a DAP or

computer, through its USBport, 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

and/or to get downloads(e.g., data or firmware).

[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 |2 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 oflistening 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 14. 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, if a number ofheadsets 12 are registered to the sameuser, 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 logthe files

streamed to the various headsets 12, and the user could view at the website the files that were

played by the headsets 12. In that way, the user could monitorthe 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 contentthatit 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 of the 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 website, the user may also specify the identification number, and the host

processortranslates 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 ID. The user could

also specify a numberof different data sources. For example, the user’s DAP may have one

specified IP address and the user’s home (or work) computer may have another specified IP

address.

[0024] 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 and/or data updates to the client computing device 50,

and then download the firmware upgrades and/or 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 downloadsare transmitted wirelessly to the headset 12 or via the

client computing device 50 may depend on the current data rate of the headset 12 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. If update is too large

and/orthe current data rate is too low that the performance of the headset 12 will be adversely

affected, the host server 12 may refrain from pushing the update to the headset 12 and wait

instead to download the update to the client computing device 50. Also, the headphone could

connectdirectly to the internet and downloadits 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 hocwireless network 21 to an infrastructure wireless network such as a WLAN whenthe

quality of the signal on the ad hoc wireless network 21 degrades belowasuitable threshold (such

as whenthe data source 20 is out of range). In that case, the speakerphones 14 andthe data

source 2() may connect to the same infrastructure 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 his/her

residencefirst, a WLANservicing his/her place of employmentsecond,etc. During the timethat

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 14 and the

data source 20 are out of range, the speakerphones 14 maystill receive the streaming audio from

the data source 20 via the infrastructure network.

[0026] When noneofthe preferred infrastructure networks is in range, the speakerphones 14

and the data source 20 may connectto, if authenticated, to the infrastructure network that had the

highest signal level the last time the speakerphones 14 and the data source 20 exchanged data

over the ad hoc network 21 regarding infrastructure networksthat were in range. If no

infrastructure network is in range of both the speakerphones 14 and the headset 20,or if the

speakerphones 14 and the headset 20 were unable to exchange infrastructure network data via the

ad hoc wireless network 21, the speakerphones 14 and the data source 20 may both attempt to

connect to the host server 40 via different wireless networks 32, 36. Thehost server 40, as

mentioned above, may match the data from the data source 20 to the appropriate 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 WLAN36.

[0027] In one embodiment, the host server 40 (or some other server) may serve as an [P 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 preconfigured preferred IP internet radio

stations established by the user.

~ JL ~
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[0028] In various embodiments, the headset 12 may comprise a button (not shown), such as on

the speakerphone 14,that allows the wearer of the speakerphones 14 to indicated approval and/or

disapproval of songs or other audiofiles listened to by the wearer over an Internet radio station.

The approval/disapproval rating may be transmitted from the headset 12 back to the host server

40, which maylog the ratings for the various songs/audio 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 song/audio files for which the user gave

approval and/or 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 files for which the user gave an approval rating). In some instances, the user may be

required to pay a fee to downloadthe song/audiofile.

[0029] The rating system would also be used by the host server 40 to determinethe 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 pandora.com.

{0030] In addition or alternatively, the user could log onto a website hosted by the host server

40 (or some other server) to view the approval/disapproval ratings. The web site may provide

the user with the option of downloading rated songs/audiofiles.

{0031] Another application of the headsets may be in vehicles equipped with Wi-Fi or other

wireless network connectivity. Published PCT application WO 2007/136620, whichis

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. Ina vehicle having a Wi-Fi or

other local wireless network, the audio for other media systemsin the vehicle could be broadcast

Se
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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, 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 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 speakerphones 14 or the headset 12. The vehicle may

also be equipped with a console or terminal, ete., 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 WLANto 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 14 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

-13-
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console or terminal, a person (e.g., a supervisor) could select a particular recipient for a

communication over the Wi-Fi network (or other local wireless network). The console or

terminal may have buttons, dials, or switches, etc., for each user/recipient, 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 recipient(s),

[0034] As mentioned above, the speakerphones 14 may comprise a USBport. 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 USB

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 i150 could plug into a person’s DAP. The DSP __ of the speakerphone 14

maystill be operational in such a non-wireless mode to provide noise cancellation and any

applicable equalization.

[0035] 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.

-]4-
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[0036] The examples presented herein are intendedtoillustrate potential and specific

implementations of the embodiments. It can be appreciated that the examples are intended

primarily for purposesofillustration for those skilled in the art. No particular aspect ofthe

examplesis/are intended to limit the scope of the described embodiments.

[0037] It is to be understoodthat 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 systerns are nat 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 notfacilitate 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 someof 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 io implement embodimentsis 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, becauseit

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.

[0039] 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.

(0040) A “computer,” “computer system,” “host,” or “processor” may be, for example and

without limitation, a processor, microcomputer, minicomputer, server, maintrame, laptop,

personal data assistant (PDA), wireless e-mail device, cellular phone, pager, processor, fax

machine, scanner, or any other programmable device configured to transmit and/or 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 beinternal or external

with respect to operation of the disclosed embodiments. The memory mayalso 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,

[0041] 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,

-16-
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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 serveto distribute workload between/among individual components of the

farm and may expedite computing processes by hamessing 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 and/or providing backup contingency

in the event of componentfailure or reduction in operability.

[0042] While various embodiments have been described herein, it should be apparentthat

various modifications, alterations, and adaptations to those embodiments may occur to persons

skilled in the art with attainmentof 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 embodimentsas set forth herein.

-I7-
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CLAIMS

Whatis claimed 1s:

1 An earphoneas 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 hoc wireless network. When the

data source and the speakerphoneset 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

speakerphoneset, they connect via the Intemet to a host server, which may receive the data from

the data source and transmit it to the speakerphoneset.

-|9-
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Box No. VOL (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declarationmusi conform tu the standardizedwordingprovidedfor in Section 212; see Notes to Boxes Nos, VLILVIE (i) to (vy) Gin peneral)
undthe specific Notes ta Rox No. VLE(ii). Ifthis Bax is not used, this sheet shouldnol be included in she request 

Declaration as to the upplicant’s entitlement, as al the inlérnalional filing date, to apply for and be eranted a patent (Rules 4.1 7(i7)
ond St dis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to international application No. PCT/US2009/039754,

KOSS CORPORATIONis entitled to apply for and be granted a patent by virtue of the
following:

- KOSS CORPORATIONis entitled as employer of the inventor, KOSS, Michael J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, PELLAND, Michael
J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.wasentitled as employerof the inventor, SAGAN, Michael

~ an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, HALLINGSTAD,
Gregory J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.was entitled as employerof the inventor, LOWERY, Morgan J.

‘This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)”.

 
Form PCL/RO/101 (declaration sheet(ii)) (July 2009) See Notes to the requestform
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Box No. VIII (iif} DECLARATION: ENTITLEMENYS'rO CLAIM PRIORITY

The declaration must conform to thestandardizedwordingprovidedfor in Section 213; see Nates ta Raxes Nos. VIM, PTI (i) tes (v) fin genera])
and the specific Motes to Bax No. UIT (tii), IfUrix Box is not used, this sheet shouldnor be included in the request,

Teclaration as to the applicant's entitlement, as at the international filing date, fo claim the priority ofthe earlier application specified
below, where the applicant is vot the applicant who filed the earlier application or where the applicant's name has changed since the
filing of the carticr application (Rules 4,1 7(til) ard SI bis. 1 (ayciity):

In relation to international application No. PCT/US2009/039754.,

KOSS CORPORATIONis entitled to claim priority of earlier United States provisional
patent application Serial No. 61/123,265 by virtue of the following:

- KOSS CORPORATIONis entitled as employerof the inventor, KOSS, MichaelJ.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, PELLAND, Michael
J

- an agreement betweén KOSS CORPORATION and VISUALIZEINC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, SAGAN, Michael

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC, dated 6 February
2008, and VISUALIZE |NC,was entitied as employerof the inventor, HALLINGSTAD,
Gregory J.

~ an agreement between KOSS CORPORATIONand VISUALIZEINC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employer of the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, LOWERY, MorganJ.

 

(2) This decturution is continued on the tollowing sheet, “Continuation of Box No, VII Gii)".

 
Fonn PCT/RO/LO[ (declaration sheet (iii)) Guly 2009) See Notes to the requestform

Exhibit 1014 - p. 238



Exhibit 1014 - p. 239

PCT/US2009/039734

Box No. VOL (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declarationmusi conform tu the standardizedwordingprovidedfor in Section 212; see Notes to Boxes Nos, VLILVIE (i) to (vy) Gin peneral)
undthe specific Notes ta Rox No. VLE(ii). Ifthis Bax is not used, this sheet shouldnol be included in she request 

Declaration as to the upplicant’s entitlement, as al the inlérnalional filing date, to apply for and be eranted a patent (Rules 4.1 7(i7)
ond St dis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to international application No. PCT/US2009/039754,

KOSS CORPORATIONis entitled to apply for and be granted a patent by virtue of the
following:

- KOSS CORPORATIONis entitled as employer of the inventor, KOSS, Michael J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, PELLAND, Michael
J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.wasentitled as employerof the inventor, SAGAN, Michael

~ an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, HALLINGSTAD,
Gregory J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.was entitled as employerof the inventor, LOWERY, Morgan J.

‘This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)”.
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Box No. VOL (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declarationmusi conform tu the standardizedwordingprovidedfor in Section 212; see Notes to Boxes Nos, VLILVIE (i) to (vy) Gin peneral)
undthe specific Notes ta Rox No. VLE(ii). Ifthis Bax is not used, this sheet shouldnol be included in she request 

Declaration as to the upplicant’s entitlement, as al the inlérnalional filing date, to apply for and be eranted a patent (Rules 4.1 7(i7)
ond St dis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to international application No. PCT/US2009/039754,

KOSS CORPORATIONis entitled to apply for and be granted a patent by virtue of the
following:

- KOSS CORPORATIONis entitled as employer of the inventor, KOSS, Michael J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, PELLAND, Michael
J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.wasentitled as employerof the inventor, SAGAN, Michael

~ an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, HALLINGSTAD,
Gregory J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.was entitled as employerof the inventor, LOWERY, Morgan J.

‘This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)”.
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Declaration as to the upplicant’s entitlement, as al the inlérnalional filing date, to apply for and be eranted a patent (Rules 4.1 7(i7)
ond St dis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to international application No. PCT/US2009/039754,

KOSS CORPORATIONis entitled to apply for and be granted a patent by virtue of the
following:

- KOSS CORPORATIONis entitled as employer of the inventor, KOSS, Michael J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, PELLAND, Michael
J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.wasentitled as employerof the inventor, SAGAN, Michael

~ an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, HALLINGSTAD,
Gregory J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.was entitled as employerof the inventor, LOWERY, Morgan J.

‘This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)”.
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Declaration as to the upplicant’s entitlement, as al the inlérnalional filing date, to apply for and be eranted a patent (Rules 4.1 7(i7)
ond St dis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to international application No. PCT/US2009/039754,

KOSS CORPORATIONis entitled to apply for and be granted a patent by virtue of the
following:

- KOSS CORPORATIONis entitled as employer of the inventor, KOSS, Michael J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, PELLAND, Michael
J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.wasentitled as employerof the inventor, SAGAN, Michael

~ an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, HALLINGSTAD,
Gregory J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.was entitled as employerof the inventor, LOWERY, Morgan J.

‘This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)”.

 
Form PCL/RO/101 (declaration sheet(ii)) (July 2009) See Notes to the requestform
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PCT/US2009/039734

Box No. VOL (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declarationmusi conform tu the standardizedwordingprovidedfor in Section 212; see Notes to Boxes Nos, VLILVIE (i) to (vy) Gin peneral)
undthe specific Notes ta Rox No. VLE(ii). Ifthis Bax is not used, this sheet shouldnol be included in she request 

Declaration as to the upplicant’s entitlement, as al the inlérnalional filing date, to apply for and be eranted a patent (Rules 4.1 7(i7)
ond St dis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to international application No. PCT/US2009/039754,

KOSS CORPORATIONis entitled to apply for and be granted a patent by virtue of the
following:

- KOSS CORPORATIONis entitled as employer of the inventor, KOSS, Michael J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, PELLAND, Michael
J.

- an agreement between KOSS CORPORATION and VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.wasentitled as employerof the inventor, SAGAN, Michael

~ an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employer of the inventor, RECKAMP, Steven

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. was entitled as employerof the inventor, HALLINGSTAD,
Gregory J.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC. wasentitled as employerof the inventor, BOVEE,Jeffery K.

- an agreement between KOSS CORPORATIONand VISUALIZE INC. dated 6 February
2008, and VISUALIZE INC.was entitled as employerof the inventor, LOWERY, Morgan J.

‘This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)”.

 
Form PCL/RO/101 (declaration sheet(ii)) (July 2009) See Notes to the requestform
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PTO/SB/06 (07-06)
Approved for use through 1/31/2007 OMB 0651-0032

U.S, Patent and Trademark Olice; LS. DEPARTMENT OF GOMMERGE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless il displays a valld OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875

Application or Docket Number
12/936 ,488

Filing Date

12/20/2010|C1 tobe Mailed

APPLICATION AS FILED — PART|
(Column 1)

OTHER THAN

SMALL ENTITY

RATE 13)
SMALL ENTITY’ XJ(Column 2)

FOR NUMBER EXTRA FEE (i$)

|] aasic FEE WA ‘ik(37 CFR 1 16tay, (b).  (e))
SEARGH FEE

37 CFR 1161, (it,or tm)

[] EXAMINATION FEE(37 GFR 1.160), ip). or tg))
TOTAL CLAIMS
(37 CFR 1.161)
INDEPENDENT CLAIMS
(37 CFR t.16¢h))

minus 20 =

aCee
If the specification and drawings exceed 100
sheets of paper, the application size fee due
is $250 ($125 for small entity) for each
additional 50 sheets orfraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s

[_] MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.18(j)

(JAPPLICATION SIZE FEE(a? CFA 1.16(s))

* if the difference in column 1 is less than zero, enter “O° in column 2 TOTAL

APPLICATION AS AMENDED — PARTII
OTHER THAN

SMALL ENTITY OR SMALL ENTITY(Column 7)
CLAIMS
REMAINING
AFTER
AMENDMENT

(Column 2)
HIGHEST
NUMBER
PREVIOUSLY
PAID FOR

(Golurmn 3)

PRESENT
EXTAA

ADDITIONAL
FEE (5)

ADGBITIONAL

10/05/2010 RATE ($) RATE (8) FEE (8)
Total (a7 GER116th)
Independant
(a7 CFR 16th)) Minus

C] Application Size Fee (37 CFR 1.16(s))
AMENDMENT

(Column 2)
HIGHEST
NUMBER

(Column1) (Column 3)
CLAIMS

| FIRST PRESENTATION OF MULTIPLE OEPENDENT GLAIM(27 GFR 1.14))))

REMAINING
AFTER PREVIOUSLYAMENDMENT i PAID FOR

Total (37 cFR ;inus
1 18i)) rrieeSe
peeve NsTe(37 CFR 1 16h)

Application Size Fee (57 GFR 1.16is))

PRESENT
EXTAA

ADDITIONAL
FEE (3)

ADDITIONAL

RATE (3) FEE (8)

AMENDMENT
Cc FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16)())) OR

TOTAL
ADD'L
FEE

Legal Instrument Examiner:
/ROSALIND BALL/

ADD'L OR

* ithe entry in column 7 is less than the entry in column 2, write “O" in column 3.
“i the “Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter “20°
“** lithe “Highesi Number Previously Paid For IN THIS SPACEis less than 3, enter “3”,
The “Highest Number Previously Paid For(Total or independent) is lhe highest number found in the appropriate box in column 1.

 
This collection of information is required by 7 GFA 1.16. The information is required ta obtain or retain a benelit by the public which is to file (and by the USPTO to
process) an application, Gontidentiality is governed by 35 U.S.C. 122 and 37 GFR 1.14, This collection is estimated to take 12 minutes to complete. including gathering,
preparing, and submitting the completed application form ta the USPTO, Time will vary depending Upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, US
Department of Commerce, P.O, Box 1450), Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TOTHIS.
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

i! you need assistance in campleling the form, call 1-800-PTO-9199 and select aption 2
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Unrrep Stares Parent AND TRADEMARK OFFIGE
USITEO STATES DEPARTMENT OF COMMERCE
United Sta " stand Trademark CUfion

ih POR PATENTS
 
 

fb P2A-1 440 
 
 

 

 

U.S, APPLICATION NUMBER NO, FIRST NAMED APPLICANT ATTY. DOCKET NO.

12/936,488 Michael J. Pelland OSOISSPCTUS

26285 INTERNATIONAL APPLICATION NO,
K&L GATES LLP PCT/US09/39754

 
 

  
210 SIXTH AVENUE LA. FILING DATE PRIORITY DATE

PITTSBURGH, PA 15222-2613 04/07/2009

CONFIRMATION NO.3553

371 FORMALITIES LETTER

0NL

NOTIFICATION OF MISSING REQUIREMENTS UNDER35 U.S.C. 371

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

The following items have been submitted by the applicant or the IB 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 10/05/2010
« Copy of the International Search Report filed on 10/05/2010
« Preliminary Amendments filed on 10/05/2010
«Information Disclosure Statementsfiled on 10/05/2010
«U.S. Basic National Feesfiled on 10/05/2010

* Priority Documentsfiled on 10/05/2010
* Specificationfiled on 10/05/2010
«Claims filed on 10/05/2010
+ Abstracts filed on 10/05/2010

* Drawings filed on 10/05/2010

The applicant needs to satisfy supplemental fees problems indicated below.

The following items MUSTbe furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

* Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application by
the International application number andinternationalfiling date.

«To avoid abandonment, a surcharge (for late submissionoffiling fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.492(h) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this letter.

SUMMARYOF 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 THEPRIORITY DATE FOR THE APPLICATION,
WHICHEVERIS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

   

page 1 of 2

FORM PGT/DO/EO/905 (271 Fonnaiiliea Notice)
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The time period set above may be extendedbyfiling a petition and fee for extension of time underthe provisions
of 37 CFR 1.136(a),

Applicant is reminded thal any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 GFR 1.5)

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webplease call the USPTO Electronic Business Center at 1-866-217-9197 o/
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copyofthis notice.

PAULETTE R KIDWELL
 

Velephone: (571) 272-0398

page 2 of 2

ROAM PGT/BO/EO/S05 (27) Fonmalilita Notice)
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  Application or Docket Number PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 2, 2008 

 CLAIMS AS FILED - PART | 
 

 

 
 

 

  SMALL ENTITY

TaePe
Pe

SEARCH FEE

OR LARGEENTITY

  
 

 
 

RATE FEE  
 

OR ]oasic FEE

  ALL other situations =
$270/8540      

 

US is ISA = $50/8100 ALL
SEARCH FEE olher counties =

$215/$430

X$270= 

X$525

OR] X* $220 =

OR] +$390=

m|em™ >>a=fs]asz|a mm m

MULTIPLE DEPENDENT CLAIM PRESENT

* If the differencein column 1 is less than zero, enter "0" in column 2 TOTAL | OR TOTAL  
CLAIMS AS AMENDED- PART II OTHER THAN

(Column 1) (Column 2) (Column 3} SMALLENTITY OR SMALLENTITY
CLAIMS HIGHEST

NUMBER PRESENT
PREVIOUSLY EXTRA

PAID FOR

 
  
    
  

REMAINING
AFTER

AMENDMENT
 

 

    
<=
-
=
WW

&G

gee 2ee|ee) on sk ede=—
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM C] OR} +$390= Si

TOTAL ADDIT
oR ee L_|

  (Column 1) (Column 2) (Column 3)
CLAIMS x

NUMBER PRESENT
PREVIOUSLY EXTRA

PAID FOR

 
    

REMAINING
  

   
co AFTER RATE
5 AMENDMENTWw

=Ww
=<  
 

OR] X$220=

 
 

OR] +$390=

TOTAL ADOQIT,
OR FEE

 
 ithe entry in column 7 is less than the entry in column 2, write "0" in column 3.

ifthe “Highest Number Previously Paid For IN THIS SPACEis jess than “20°, enler “20°
ihe “Highest Number Previously Pald For IN THIS SPACEis less (han ‘3', enter "3"

Tha “Highest Number Previously Paid For (Total or Independent) is tha highest number found in the appropriate box in column |,

   
  

  
  

FORMPTO-B75 (Rev, 02/7005) Patent and Trademark Office - U.S. DEPARTMENT OF COMMERCE
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AFTER
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FILING DATE

U.5. DEPARTMENT of COMMERCE
Patent and Trademark Office

AFTER
1 AMENDMENT

   
    

  
ze[z</2BS--ofafaoEFEe

  

 

CLAIMS

 

 

 
 

(FOR USE WITH FORM PTO-875)

2™ AMENDMENT
AFTER

  
" AMENDMENT

 
 

FEE CALCULATION SHE

 
 

MULTIPLE DEPENDENT CLAIM

 

AS FILED

a]LETTiehebLEEHT]|BheTLT£
&

2Preeceha: ReMiGettTheSpo
 

FTO- 1160 (REV. 11/04)
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Practitioner’s Docket No. 080188PCTUS

IN THE UNITED STATES DESIGNATED OFFICE(DO/US)

PCT/US09/39754 April 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 J. Pelland et al.
 

APPLICANT(S) FOR DO/US

VIA ELECTRONIC FILING December 20, 2010

Mail Stop PCT
Commissioner for Patents
P.O, Box 1450

Alexandria, VA 22313-1450

COMPLETION OF FILING REQUIREMENTS
FOR INTERNATIONAL APPLICATION ENTERING NATIONAL

STAGEIN U.S, DESIGNATED OFFICE (DO/US) UNDER 35 U.S.C, § 371

(check and complete thefollowing item, ifapplicable)

{] This replies to the Notice of Missing Requirements under 35 U.S.C, § 37] and 37 C-F.R. § 1,494
(FORM PCT/DO/EO/905).

{) A copy of FORM PCT/DO/EO/905 accompaniesthis response.

WARNING: Where the items being submitted to complete the entry ofthe international application into the national phase
are filed subsequent to the initial application is still considered to be in the international stage. I[f mailing
procedures are utilized to obtain a date, the express mail procedure of 37 C.F.R. § 1.11) must be used
(because international application papers are not covered by an ordinarycertificate of mailing. 37 CFR.
8 1.8(2) (xi).

NOTE: Documents and fees must be clearly identified as a submission ta enter the national stage under 35 ULS.C. § 37].
Otherwise, the submission will be considered as being made under 35 U.S.C. $ [1]. 37. CFR. § LA94(f) 

EXPRESS MAILING UNDER 37 C.F.R. § 1.10*
(Express Mail label number is mandatory.)

(Express Mail certification is optional.)

Thereby certify that this paper, along with any document referred to, is being deposited with the United States Postal Service on this date
in an envelope addressed to Mail Stop: PCT, Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450 as “Express Mail Post
Office to Addressee” Mailmg Label No.
 

 

(type or print name ofperson mailing paper)

Signature of person certifying

WARNING, Certificate of mailing (first elass) or foexmile tronwmiatar procedures af 37 CER 18 cannot de used ta obforn a date of mailing ar transmission for thiv
correspandence,

“TWHARNING: Each paper orfeefiled by “Express Meil” mest have the mamber af the “Express Mail" mailing iahel placed thereon prior ta mailing, 27 CFR t 10/b),
‘Stace shefiling of correspondence vader § 1.10 without the Express Mail mailing label therean is an oversight that can be avolded by the exercise of reasonable

care, requestsfor waver afthis requirement will nat be granted an petition,” Notice of Ott, 24, 1996, 60 Fed Rep, 56,439, af 36,442

(Completion of Filing Requirements for International Application Entering National Stage in Designated Office
(DO/US)under 35 U.S.C, § 371 [13-8]-page | of6)

PI-2483664 vl 1284037-(10271
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NOTE:

NOTE;

NOTE:

NOTE:

NOTE;

DECLARATION OR OATH

37 CFR. § 1495(c). “Lfapplicant complies with paragraph (6) of this section before expiration af thirty months
from the priority date but omits... the oath or declaration of the inventor (35 U.S.C. 371 (c)(4) and § 1.497), ifa
declaration of inventorship in compliance with # 1.497 has not been previously submitted in the international
application under PCT Rule 4.17(iv) within the time limits providedfor in PCT Rule 26ter.1, applicant will be sa
notified and given a period oftime within which to file the ., . oath or declaration in order to prevent abandonment
ofthe application. .,. The payment of the surchargesetforth in § [.492(e) is requiredfor acceptance of the oath or
declaration ofthe inventor later than the expiration of thirty months after the prioritydate."

BJ No original declaration or oath was filed. Enclosed is the original declaration or oath for this
application.

OR

(-] The declaration or oath that wasfiled was determined to be defective. A new original or oath or
declaration is attached.

For surchargefee forfiling declaration afterfiling date, complete item 1V(2).

Acceptable minimumsin the declaration in an ordinarilyfiled U.S. applicationfor identification of the specification
to which it applies are:

(A) application number (consisting ofthe series code and the serial number, e.g,, 08/123,456);

(8) serial number andfiling date;

(C) aitorney docket number which was on the specification asfiled;

(D) title of the inventor which was on the specification as filed and reference to an attached
specification which ts both attached to the oath or dectarationat the time ofexecution and submitted with the
oath or declaration; ar

(E) title of the inventor which was on the specification as filed and accompanied by a cover letter
accurately identifying the application Jor which it was intended by either the application number (consisting of
lhe series code and the serial number, e.g. 08/123,456), or serial number and filmg date. Absent any
statement(s) to the contrary, it will be presumed that the application filed in the PTO is the application which
the inventor(s) executed by signing the oath or declaration.

MP.E.P. § 602, 8”ed.

Another minimum found acceptable in the declaration is the filing date (i.e., date ofexpress mail) and the express
mail number, useful where the serial number is not yet known. But note the practice where the express mail deposit
is a Saturday, Sundayor holiday within the District ofColumbia. 37 CFR. § 1.10(c).

37 CFR. § LAlfa) points out that "Full names must be stated, including the family name and at least one given
name without abbreviation together with any other given nameor initial."

(complete (a) or (b), if applicable)
Attached is a

n,

(a)

(b)

(|_Statement by a registered attorney that the application filed in the PTO is the application that the
inventor executed by signing the declaration.

(] 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)

(] An amendmentin accordance with 37 C.F.R. § 1.1212 is attached.

CT The attached amendment cancels claims inclusively.
(Completion of Filing Requirements for International Application Entering National Stage in Designated Office

(DO/US) under 35 U.S.C, § 371 |13-8]-page 2 of6)
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NOTE:

it.

NOTE:

NOTE:

IV.

1.

TRANSMITTAL OF ENGLISH TRANSLATION
OF NON-ENGLISH LANGUAGE PAPERS

37 CFR. § L493(c); ‘Tf applicant complies with paragraph (6) of this section before expiration of thirty mouths
Jramthe priority date but omits... . a translation ofthe international application, asfiled, inta the English language,
if if was originally filed in another language (35 U.S.C. 371 (¢)(2)). ... applicant will be so notified and given a
period of time within which to file the translation... in arder to prevent abandonment of the application, The
payment of the processingfee set forth in § 1,492(f) is requiredfor acceptance ofan English translation later than
the expiration of thirty months afier the priority date... .A ‘Sequence Listing’ need not be translated ifthe
‘Sequence Listing’ complies with PCT Rule 12./(d) and the description complies with PCT Rule 5.2(b)."

‘= 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 CFR. § 1.495(c)).

For jée forprocessing a non-English application, and submission ofan English transiation later than 30 months afier
the priarity date, complete item IV(3) below.

4 non-English oath or declaration in the form provided or approved by the PTO need not be translated. 37 CFR.
£ 1.69(b),

FEES

Examination, Search and Additional Page Fee

WARNING: The USPTOis considering changing the amountof the search fee and examination fee charged in national
stage in the near future. Please refer to www_uspto.gov for the current fees,

-] Examination fee

| Search fee

L] Additional Page Fee

NOTE: See 37 CFR. § 1.28 fa).

2. Fees for claims

| Each independent claim in excess of 3
(37 C.F.R.§ 1.492(b}-$220,00; small entity—$110.00) $

C] Each claim in excess of 20
(37 C.F.R. § 1.492(c)}-$52.00; small entity-$26.00) $

C Multiple dependent claim(s)
(37 C.F.R. § 1.492(d) —$390.00;
small entity—$ 195.00) 5

3. Surcharge fees

i] Surchargefor filing the oath or declaration later than
thirty months from the priority date pursuant to
§ 1.495(c) and § 1.492(e): $130.00; small entity—b65.00 $65.00

NOTE: The processingfée in the next item (Number 3) below is not subject to a reductionfor small entity status,

4.0 Forfiling an English translation of an international
application later than thirty monthsafter the
priority date (§ 1.495(c)) and § 1.492(F): $130.00 $

Total fees $65.00

(Completion of Piling Requirements for Intemational Application Entering National Stage in Designated Office
(DO/US)under 35 U.S.C. § 371 [13-8]-page 3 of6)
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Vi

x]

a. CL]

C)

0

b. Cc]

NOTE;

SMALL ENTITY STATUS

An assertion that this filing is by a small entity

(check and complete applicable items)

is attached,

wasfiled on (original),

was made by paying thebasic nationalfiling fee as a small entity,

is being made nowby paying the basic national filing fee as a small entity

A separate refund request accompanies this paper.

EXTENSION OF TIME

(complete (a) ar (b), as applicable)

37 CER. § 1.704(b) “..an applicant shall be deemed to have failed to engage in reasonable efforts to
conclude processing or examination ofan application for the cumulative total ofany periods oftime in excess
of three months that are taken to reply to any notice or action by the Office making anyrejection, objection,
argument, or other request, measuring such three-month periodfrom the date the notice or action was mailed
or given ta the applicant, in which case the period of adjustment set forth in § 1.703 shall be reduced by the
number of days, if any, beginning on the dayafter the date that is three months after the date of mailing or
transmission of the Office communication notifying the applicant of the rejection, objection, arguiment, or other
request and ending on the date the reply was filed. The period, or shortened statutory period, for replythat is
set in the Office action or notice has na effect on the three-month period setforth in this paragraph.”

The proceedings herein are for a patent application. The provisions of 37 C.F.R. § 1.136(a) apply.

(a)

OO0000
{J} Applicant petitions for an extension of time, the fees for which are set out in 37 C.F.R.

§ 1.17(a)(1)-(4), for the total number ofmonths checked out below

one month $ 130.00 $ 65,00

two months $ 490.00 $ 245.00

three months $ 1,110.00 $ 555.00
four months $ 1,730.00 $ 865.00
five months $ 2350.00 $1,175.00

Fee: $

If an additional extensionof time is required, please consider this a petition therefore.

(b)

O

(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 $
 

or

Applicant believes that no extension of term is required. However, this conditional petition is
being madeto provide for the possibility that applicant has inadvertently overlooked the need for a
petition and fee for extension oftime.

(Completion ofFiling Requirements for International Application Entering National Stage in Designated Office
(DO/US) under 35 U.S.C, § 371 [13-8]-page 4 of6)
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TOTAL FEE DUE

VIL. Thetotal fee due is:

Completion fee(s) $65.00

Extension fee (if any) $

TOTAL FEE DUE $65.00

PAYMENTOF FEES

VU,

CI

bs

Attachedisa  [[] check (] money orderin the amountof$

Authorization is hereby made to charge the amount of $65.00

J to Deposit Account No. 11-1110

[] to Credit card as shown on the attached credit card information authorization form PTO-2038,

WARNING: Credit card information should not be included on this form as if may become public,

EA

IX,

Charge any additional fees required by this paper or credit any overpayment in the manner authorized
above,

AUTHORIZATION TO CHARGE ADDITIONAL FEES

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges if extra

NOTE;

NOTE:

NOTE:

claims are authorized.

“A written request may be submitted in an application that is an authorization to treat any concurrent or future
reply, 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 length of time. An authorization to charge all
requiredfees, fees under § 1.17, or all required extension oftime fees will be treated as a constructive petition for
an extension of time in any concurrent or future reply requiring a petition for an extension of time under this
paragraph for its timely submission. Submission of the fee set forth in § 1,17(a) will also be treated as a
constructive petition for an extensionoftime tn any concurrent reply requiring a petition for an extension of time
underthis paragraphfor tts timely submission." 37 CFR. § 1. 136(a)(3).

“Amaunts oftwenty-five dallars ar less will not be returned unless specifically requested within a reasonable time,
nor will the payer be notified ofsuch amounts; amounts over twenty-five dollars may be returned by check or, if
requested, by credit to a deposit account." 37 CFR. § 1.26(a).

The previous practice ofholding applications abandoned ifan authorization to chargefees under 37 CFR. § 1.16
has been provided instead ofan authorization to charge fees under 37 C.F.R. § 1.492 has been changed. The
Office amended 37 C.F.R. € 1.25(b), effective November 7, 2000, so that an authorization to chargefees under 37
C.F.R. § 1.16 in an international application entering the national stage under 35 L5.C. § 371 is now accepted by
the Office as an authorization to chargefees wider 37 CFR. § 1.492.

(Completion ofFiling Requirements for International Application Entering National Stage in Designated Office
(DO/US) under 35 LS.C. § 371 [13-8]-page 5 of6)
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[Xx] 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:

{J 37 C.F.R. §§ 1.492(a)(2), 1.492(a)(3), or 1.492(a)(5) (filing fees)

f] 37C.F.R. § 1.492(b) (presentation of extra claims)

NOTE; Because additional feesfor excess or multiple dependent claims not paid onfiling, or on later presentation, must
only be paid, or these claims cancelled by amendmentprior to the expiration ofthe time period set for response by
the PTO in anynotice offee deficiency (37 C.F.R. § /./6(d)), it might be best not to authorize the PTO to charge
additional claimfees, except possibly when dealing with amendments afterfinal action,

—<] 37 C.F.R. § 1.17 (application processing fees)

><] 37C.F.R. § 1.17(a)(1)H5) (extension fees pursuant to § 1.136(a)).

WARNING: While 37 CFR. & 1.17fa), (b), (c) and (ad) deal with extension oftime under § 1.136(a), this authorization
should be made only with the knowledge that: “Submission of the appropriate extension fee under 37
C.F.R. § 1.136fq) is ta no avail unless a request or petition for extension ts filed.” (Emphasis added).
Natice ofNovember 5, 1985 (1060 O.G, 27).

[] 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance, pursuant to 37 C.F.R.
§ 1.311(b)).

NOTE: Section 1.311(b) provides that an authorization to charge the issue fee (§ 1.18) to a deposit account may be filed
in an individual application only after the mailing of the notice of allowance. Accordingly, general
authorizations to pay fees and specific authorizations to paythe issue fee that are filed prior to the mailing ofa
notice ofallowance will generally not be treated as requesting paymentofthe issuefee and will not be given effect
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 66 on the current PTOL-85Bform, Where no replyto the
notice of allawance is received, the application will stand abandoned notwithstanding the presence ofgeneral
authorizations ta payfees or a specific authorization to paythe issue fee that were submitted prior to mailing of
the notice of allowance. Where an attempt is made to pay the issue fee but an incorrect amount is submitted,
€ L3L1(b) (1), or where the Office's issuefee transmittal farm (currently PTOL-85(B)) is completed by applicant
and submitted, § 1.311(b)(2), in reply to a notice ofallowance, an exception will be made. Such submissions will
operate as a request to charge the issue fee to any deposit account identified in a previouslyfiled (i.e., submitted
prior to the mailing ofthe notice ofallowance) authorization to chargefees, and will be allowed to act as payment
of the correet issue fee. § 1.311 (b). See also the change to § 1.26(b). Notice ofSeptember 8, 2000, Fed. Reg.
54603-54683, at 54646 and 54647,

NOTE, 37 C.F.R. § 1.28(b) requires “Notification ofany change in loss ofentitlement to small entity status must be filed
in the application... prior to paying, or at the time ofpaying. .. issue fee.”’ From the wording of37 CLR. §
1.28(b): (a) notification ofchange ofstatus must be made even if the fee is paid as “other than a small entity”
and (b) nonotification is required ifthe change ts to another small entity.

—X] 37 C.F.R. § 1.492(e) and (f) (surchargefees for filing the declaration and/or an English translation of
an international application later than 20 months from the earliest claimed priority date)

WARNING: It is suggested that vou always check this last authorization,

Wadhive
SIGNATURE OF PRACTITIONER

 

 

Reg. No.: 42,747 Mark G. Knedeisen
(tvpe or print nameofpractitioner)

Tel. No.: (412) 355-6342 K&L Gates LLP
P.O. Address:

Customer No.: 26285 K&L Gates Center
210 Sixth Avenue

Pittsburgh, PA 15222

(Completion of Filing Requirements for International Application Entering National Stage in Designated Office
(DO/US) under 35 U.S.C, § 371 [13-8]-page 6 of6)
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Unrrep Stares Parent AND TRADEMARK OFFIGE
USITEO STATES DEPARTMENT OF COMMERCE
United Sta " stand Trademark CUfion

ih POR PATENTS
 
 

fb P2A-1 440 
 
 

 

 

U.S, APPLICATION NUMBER NO, FIRST NAMED APPLICANT ATTY. DOCKET NO.

12/936,488 Michael J. Pelland OSOISSPCTUS

26285 INTERNATIONAL APPLICATION NO,
K&L GATES LLP PCT/US09/39754

 
 

  
210 SIXTH AVENUE LA. FILING DATE PRIORITY DATE

PITTSBURGH, PA 15222-2613 04/07/2009

CONFIRMATION NO.3553

371 FORMALITIES LETTER

0NL

NOTIFICATION OF MISSING REQUIREMENTS UNDER35 U.S.C. 371

IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

The following items have been submitted by the applicant or the IB 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 10/05/2010
« Copy of the International Search Report filed on 10/05/2010
« Preliminary Amendments filed on 10/05/2010
«Information Disclosure Statementsfiled on 10/05/2010
«U.S. Basic National Feesfiled on 10/05/2010

* Priority Documentsfiled on 10/05/2010
* Specificationfiled on 10/05/2010
«Claims filed on 10/05/2010
+ Abstracts filed on 10/05/2010

* Drawings filed on 10/05/2010

The applicant needs to satisfy supplemental fees problems indicated below.

The following items MUSTbe furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

* Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application by
the International application number andinternationalfiling date.

«To avoid abandonment, a surcharge (for late submissionoffiling fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.492(h) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this letter.

SUMMARYOF 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 THEPRIORITY DATE FOR THE APPLICATION,
WHICHEVERIS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

   

page 1 of 2

FORM PGT/DO/EO/905 (271 Fonnaiiliea Notice)
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The time period set above may be extendedbyfiling a petition and fee for extension of time underthe provisions
of 37 CFR 1.136(a),

Applicant is reminded thal any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 GFR 1.5)

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webplease call the USPTO Electronic Business Center at 1-866-217-9197 o/
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copyofthis notice.

PAULETTE R KIDWELL
 

Velephone: (571) 272-0398

page 2 of 2

ROAM PGT/BO/EO/S05 (27) Fonmalilita Notice)
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DOCKET NO. 080188PCTUS PATENT

DECLARATION

INVENTORSHIP IDENTIFICATION

As a below namedinventor, | hereby declare that my residence, postoffice address and citizenship

are as stated below, next to my name. | believe that] am the original, first and sole inventor(if only one name

is listed below) or an original, first and joint inventor(ifplural names arelisted below) of the subject matter

that is claimed, and for which a patent is sought on the invention entitled:

WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

TITLE OF INVENTION

SPECIFICATION IDENTIFICATION

The specification of which wasfiled on October 5, 2010, as Serial No.12/936,488 and was described

and claimed in PCT International Application No. PCT/US2009/039754 filed on April 7, 2009.

  

ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

| hereby state that | have reviewed and understand the contents of the above-identified specification,

including the claims as amended by any amendmentreferred to above,

| acknowledge the duty to disclose information, which is material to patentability as defined in 37,

Code of Federal Regulations, § 1.56.

CLAIM FOR BENEFIT OF PRIOR U.S, PROVISIONAL APPLICATION(S) UNDER 35 U.S.C, § 119(e)

| 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

61/123,265 April 7, 2008

CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S) UNDER35 U.S.C, 120
(All Foreign Application(S), IfAny, Filed More Than 12 Months

(6 Months For Design) Prior To This U.S. Application)

| hereby claim 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 thatis/are

listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the

priar United States or PCT international application(s) in the manner provided by thefirst paragraph of

Title 35, United States Code, § 112, | acknowledge the duty to disclose Information which is material to

patentability as defined in 37, Code of Federal Regulations, § 1.56, which becameavailable betweenthefiling

date of the prior application(s) and the national or PCT internationalfiling date of this application.

U.S Parent PCT Parent Date Of Filing Parent Patent

Application No. Application No. (Day, Month, Year) No.(if applicable) 
Declaration Page 1Pl-2466178 v1 1284037-00271
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DOCKET NO, 080188PCTUS PATENT

DECLARATION

| hereby declare that my presentation of this paper constitutes a certification under 37 C.F.R § 10.18,

which provides,in part, thatall statements made herein of my own knowledgeare true andthatall statements

made on information and belief are believed to be true; and thatfurther that these statements were madewith

the knowledgethatwillful false statements and the like so made are punishable byfine or imprisonment, or

both, under Section 1001 ofTitle 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)

 

Inventor(s)

Michael J. Pelland
(GIVEN NAME) LE INITIAL OR NAMI FAMILY (OR LAST NAME) 
 
 

Inventor's signature

Date Country of Citizenship “3, At:Residence—M4626Willuoemy = lillioot lene frnceu, WE £4 968 -F73F
 

Post Office Address: prinabn _W iE

Michael J. Koss
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME]&

Inventor's signatureDate # if hzlio 7 Country of Citizenship U-3.A-:
Residence MILWAULEE, WISfanSIN
Post Office Address: 5 612 TOM NE

Michael Sagan

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature
 

 

 

 

Date Country of Citizenship

Residence

Post Office Address:

Steven Reckam

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

Date Country of Citizenship

Residence

Post Office Address:

 

Declaration Page 2
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DOCKET NO. 080188PCTUS PATENT

DECLARATION

| 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 knowledgeare true andthatall statements

made on information and belief are believed to be true; and that further that these statements were made with

the knowledgethatwillful false statements and the like so made are punishable byfine or imprisonment, or

both, under Section 1001 of Title 18 of the United States Code, and that suchwillful statements may

jeopardize the validity of the application and any patent issuing therefrom.

 

 

 

 

 

SIGNATURE(S)

Inventor(s)

Michael J. Pelland
(GIVEN NAME) (MIDDLEINITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

Date Couniry ofCitizenship
Residence

Post Office Address:

Michael i Koss
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature
Date Country of Citizenship

Residence

Post Office Address:

Michael Sagan
(GIVEN NAME) (MIDDLEINITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

Date \2. \eZ| Co Country of Citizenship oe, 5
Residence a WESprs so
Post Office Address:

 

    
 

Steven Reckam
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature
 

Date Country of Citizenship

Residence

Post Office Address:

 

 

Declaration Page 2
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DOCKET NO. 080188PCTUS PATENT

DECLARATION

| 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 thatall statements

made on information and belief are believed to be true; and that further that these statements were madewith

the knowledge thatwillful false statements and the like so made are punishable byfine or imprisonment, or

both, under Section 1001 of Title 18 of the United States Code, and that suchwillful statements may

jeopardize the validity of the application and any patent issuing therefrom.

SIGNATURE(S)

Inventor(s)

Michael J. Pelland
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

 

Date Country of Citizenship

Residence

Post Office Address:

Michael J. Koss
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

 

Date Country of Citizenship

Residence

Post Office Address:

Michael Sagan

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature
 

 

 

 

Date Country of Citizenship

Residence

Post Office Address:

Steven k ‘ Reckamp
{GIVEN NAME) /. FAMILY (OR LAST NAME)

Inventor's signature

Date

Residence 
Declaration Page 2
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DOCKET NO. 080188PCTUS PATENT

 
Grego a. Hallingstad

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

Date ID//Ie Country ofCitizenship _US 4
Residence [Sto waytidye Or  #lal Madisci wi Si7ot
Post Office Address: _/ 5/2 wayrity. Dr Hilo} Madisn wt 53764

Jeffre K. Bovee
(GIVEN NAME} (MIDDLE INITIAL OR NAME} FAMILY (OR LAST NAME)

_ Inventor's signature

 

Date Country of Citizenship

Residence

Post Office Address:

Morgan d: Lowe

(GIVEN NAME) _, (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature Y*ZZ
Date ountry of Citizenship cs#
Residence f eq by Tv z 3 $F.
Post Office Address: & C fe forces i 2

x This declaration ends with this page.

Declaration Page 3
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DOCKET NO. 080188PCTUS PATENT

G J. Hallingstad
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME}

Inventor's signature

 
 

Date Country of Citizenship

Residence

Post Office Address:

Jeffre K. Bovee
(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)

Inventor's signature

Date

Residence

Post Office Address:

Margan J. Lowe
(GIVEN NAME) (MIDDLEINITIAL OR NAME) FAMILY (OR LAST NAME)

inventor's signature

Date Country of Citizenship

Residence

Post Office Address:

This declaration ends with this page.

Declaration Page 3
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PATENT 080188PCTUS

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Pellandetal. ) Examiner: TBD

Serial No.: 12/936,488 : Art Unit: TBD
Filing Date: October 5, 2010 Atty. Docket No. 080188PCTUS

Title : WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS
NETWORKS

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Mail Stop: Amendment
Commissionerfor Patents

Box 1450

Alexandria, VA 22313-1450

DearSir:

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 PTO/SB/08A and PTO/SB/08B. Copies of the non-
U.S. patent documents, if any, are enclosed.

Applicants note that although the cited references maybe relevantto the
examination of the above-referenced application, under 37 C.F.R. § 1.97(h), the filing of
this Information Disclosure Statement“shall not be construed to be an admission that

the information cited in the statementis, or is considered to be, material to patentability
as defined in § 1.56(b).” Applicants further note that the filing of this Information
Disclosure 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 Disclosure 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 /nformation Disclosure Statement.

Respectfully submitted,

Date:_Dec.Zo,doveMort~~
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-2483697 v1
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PTO/SB/08a (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to 2 collection of information unless it contains a valid OMB control number

Complete if Known
Substitute for form 1449/PTO Application Number 12/936,488

Filing Date October 5, 2010
INFORMATION DISCLOSURE First NamedInventor Michael J. Pelland
STATEMENT BY APPLICANT Art Unit TBD

Examiner Name TBD

 
 
 

 

 

Attorney Docket Number 080188PCTUS

U.S. PATENT DOCUMENTS

Examiner i Document Number Publication Date Name of Patentee or
Initials* . MM-DD-YYYY Applicant of Cited Document

Pages, Columns, Lines, Where
Relevant Passagesor Relevant

Figures Appear
 

2010/0246788 At 09-30-2010 Menard etal.
5,784,685 07-21-1998 Stanfordet al,

09-14-2004 Lemchenetal.
Lemchenetal.

||7,120,388 B2 40-10-2006 Hall
|—s«|-:« 7,139,585 B2 11-21-2006 Hachimura etal.

Awiszus

 
 

 
 

10-06-2009
07-27-2010 Tarkoff et al.
 
  
 
 

 

 

  

 
 

 

 
 

 

 

   
Examiner Date
Signature Considered

“EXAMINER:Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Drawline through citation if not in conformance
and not considered. Include copy ofthis form with next communication to applicant. ' Applicant's uniquecitation designation number(optional), 7 See
Kinds Codes of USPTO Patent Documents al www.usplo.gov or MPEP 901,04, * Enter Office thal issued the document, by the two-letter code (WIPO
Standard ST.3). ‘For Japanese paten! documents,the indication of the yearof the reign of the Emperor must precede the serial numberof the patent
document. ® Kind of documentby the appropriate symbols asindicated on the document under WIPO Standard ST. 16 if possible.
* Applicant is to place a check mark here if English language Translationis attached.

This collection of information is required by 37 CFR 1,97 and 1.98, The information is required fo obtain or retain a benefit by the public which is to Me
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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 case. Any comments on the amount oftime you require to complete this form and/or suggestionsfor reducing this burden, should be sentto
the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

Ifyou need assistance in completing the form, call 1-B00-PTO-9799 (1-800-786-9199) and select option 2.
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PTO/SB/08b (07-09)
Approved far use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of information unless |t contains a valid OMB control number
 

Substitute for form 1449/PTO Application Number 12/936,488
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
Exepinie item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issueInitials"
 

2009, 2 pages. 

International Preliminary Examination Report for International Application No. PCT/US09/39754
mailed October 28, 2010, 8 pages. 

Written Opinion of the International Searching Authority for International Application No.
PCT/US08/39754 mailed June 11, 2009, 5 pages. 

 

 

 

 

 

 

 

  
 

Examiner
Signature

“EXAMINER: Inilial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline through citation if not in conformance
and not considered, Include copy of this farm with next communication to applicant.
’ Applicant's uniquecitation designation number(optional). “ Applicant is to place a check mark here if English language Translation (s atlached. This
collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which js to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 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 uponthe individual
case. Any comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief
Information Officer, U.S, Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS, SENDTO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 

Ifyou need assistance in completing (he form, call 1-800-PTO-9199 (1-800-786-9799) and select option 2
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PCT/US2009/039754 28.10.2010

PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: .

‘MARK G. KNEDEISEN PCT“K&L GATES LLP

K&L GATES CENTER NOTIFICATION OF TRANSMITTAL OF
210 SIXTH AVENUE INTERNATIONAL PRELIMINARY
PITTSBURGH, PA 15222-2613 EXAMINATION REPORT

(PCT Rule 71.1)

  
 

Date of Mailing

(day/month/year) 9 8 0iT 2010
Applicant's or agent'sfile reference

IMPORTANT NOTIFICATIONO80188PCT

Intemational application No. Intemational filing date (day/moanth/vear) Priority date (daw/month/vear)

PCT/US09/39754 07 April 2009 (07.04.2009) 07 April 2008 (07.04.2008)
Applicant

   
 
 
  
 
 

 
 

KOSS CORPORATION 

 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 andits annexes, if any, is being transmitted to the International Bureau for communicationtoall
the elected Offices. 

 

  Where required by any of the elected Offices, the International Bureau will prepare an English translation of the
report (but not of any annexcs) and will transmit such translation to those Offices. 
 
 REMINDER 
 

  The applicant must enter the national phase before each elected Office by performing certain acts(filing translations
and paying national fees) within 30 months from thepriority date (or later in some Offices)Article 39(1))(see also
the reminder sent by the International Bureau with Form PCT/IB/301).  
 

  Where a translation of the international application must be furnished to an elected Office, that translation must
contain a translation of any annexesto 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 Il of the PCT
Applicant’s Guide. 

 

 
 

 Authorized officer Name and mailing address of the IPEA/US
Mail Stop PCT, Attn: IPEA/ US
Commissioner for Patents
P.O. Box 1450
Alexandna, Virginia 22313-1450

Facsimile No.

Form PCT/IPEA/416 (July 1992)

 
 
 
 Charles Appiah

     
Telephone No, 571-273-8300
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PCT/US2009/039754 28.10.2010

PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference FOR FURTHER ACTION See Notification ofTransmittal of International
O80188PCT Preliminary Examination Report (Form PCT/IPEA/416)
International application No. International filing date (day/month/year) Priority date (day/month/year)

PCT/US09/39754 07 April 2009 (07.04,2009) 07 April 2008 (07.04.2008
Internationa! Patent Classification (IPC) or national classification and [PC

IPC: HO4R 1/02( 2006.01)
USPC:  455/3.06,575.1

Applicant
KOSS 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 REPORTconsists ofa total of,@ sheets, including this cover sheet.
[]This report is also accompanied by ANNEXES,i.e., sheets of the description, claims and/or drawings

which have been amended andare the basis for this report and/or shcets containing rectifications made
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT),

These annexes consist of a total of sheets,
 

This report contains indications relating to the following items:

] Basis of the report
[_] Priority

Non-establishment of report with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
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 (21.10.2010)

Name and mailing address of the IPEA/US
Mail Stop PCT, Attn: IPEA/ USCommissioner for Patents
P.O, Box 1450 Charles Appiah
Alexandria, Virginia 22313-1450

Facsimile No. Telephone No. 571-273-8300
Form PCT/IPEA/409 (cover sheet)(July 1998)

Authorized officer
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i. Basis of the report  

1. With regard to the elementsof the international application:*

the international application as originally filed.

the description:
pages 22-28 as originally filed
pages None filed with the demand
pages None ; filed with the letter of

the claims;

pages 1-33 . 4S originally filed
pages None as amended (logether with any statement) under Article 19
pages None ; filed with the demand
pages None filed with the letter of

the drawings
pages 1-16 as originally filed
pages None , filed with the demand
pages Nobe filed with the letter of
 

the sequencelisting part of the description:
pages Nonesy, aS originally filed
pages None filed with the demand
pages None , filed with theletter of 3

- With regard to the language,all the elements marked above were available or furnished to this Authority in the
language in whichthe international application was filed, unless otherwise indicated underthis item.
These elements were available or furnished to this Authority in the following language whichis:

 

[] the languageofa translation furnished for the purposesof international search (under Rule23.1(b)).
the language of publication ofthe international application (under Rule 48.3(b)).

[_] the languageofthe translation furnished for the purposes of international preliminary examination(under Rules
55,2 and/or 55.3).

. With regard to any nucleotide and/or amino acid sequencedisclosed in the international application, the
international preliminary examination wascarried out on the basis of the sequencelisting:
[] 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 Authorily in computer readable form.

The statementthat the subsequently furnished written sequencelisting does not go beyond the disclosure in the
international application as filed has been furnished.

The statementthat the information recorded in computer readable form is identical to the written sequencelisting
has been furnished.

The amendments have resulted in the cancellation of:

[J the description, pages
the claims, Nos.

the drawings, sheets/fig

5. [_]} This report has been established as if (some of) the amendments had not been made, since they have been considered to go
beyondthe disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).**

* Replacement sheets which have been furnishedta the receiving Office in response to an invitation under Article 14 are referred to in
this report as “originallyfiled“ and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17).
“* Any replacement sheet containing such amendments must be referred to under item 1 andannexed to this report.
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT
 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement   
 

 1, STATEMENT 

 
 
 Novelty (N) Claims 1-33 YES

Claims 
 

 
 
 Inventive Step (IS) Claims 1-33 YES

Claims 
 

 
 
 Industrial Applicability (1A) Claims 1-33 YES

Claims 
 
 2. CITATIONS AND EXPLANATIONS

Please Sce Continuation Sheet 
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Supplemental Box : .
(To be used when the space in any ofthe preceding boxes is not sufficient) 

Claims |-33 meet novelty under PCT Article 33(2).

Claim 1 An earphone comprising:
a body, wherein the body comprises:
al least one acoustic transducer for converting an analog electrical signal to sound; an antenna; and a transceivercircuit 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 1s for oul-pulting 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 whenthe data source is in wireless communication
range with the earphone via the ad hoe 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 hoe wireless network, wherein the data
comprises identification data and signal strength data for the one or moreinfrastructure wireless networks; and
when the data source is not in wireless communication range with the carphone via the ad hoe wireless network, transition automatically
to receive digital audio via an infrastructure wireless network.

2, The earphone of claim |, 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 commaunication 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 processorunit.

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 aWLAN.

6 The earphone of claim ], wherein the transceiver ch'cuit is for receiving digilal audio
fromthe data source via the infrastructure wireless network when the data sourceis not in wireless communication range with the
earphonevia the ad hoe wireless network.

7, The carphone ofclaim 6, wherein the infrastructure wireless networkis a pre-set
infrastructure wireless network that the dala source transitions to whenthe data source is not in wireless communication range with the
earphonevia the ad hoe wireless network and whenthe pre-set infrastructure wireless network is in range of both the earphone andthedata source,

8.The earphone ofclaim 1, wherein the finmware, when executed by the transceiver circuit,
causes the transceiver circuit of the earphone to connect to a host servervia a second infrastructure wireless network when (1) the data
source 1s not in wireless communication range with the earphonevia the ad hoe wireless network and (2) the data source and the
earphone are not in wireless communication via the pre-set infrastructure wireless network.

9.The earphone ofclaim 1, wherein the firmware, when executed by the transceivercircuit,
causes the transceivercircuit of the earphone to connectto a host server via the infrastructure wireless network whenthe data source is
not in wireless communication range with the earphone via the ad hoe wireless network.
10. The earphoneofclaim 9, wherein the earphoneis for receiving streaming digital audio from the host server via the infrastructurewireless network.

11. The earphoneofclaim 9, wherein the earphoneis for receiving a first network address for a first streamingdigital audio content
server from the host servervia the infrastructure wireless network.

12, The earphone ofclaim 11, wherein the earphone comprises a user contro] that, when activated, causes the earphone to submit an
electronic requestvia the infrastructure wireless network to the host server for a second nctwork address for a sccond streamingdigitalaudio content server

{3. The earphone ofclaim |2, wherein the user contro! comprises a button.
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Supplemental Box
(To be used when the space in any of the preceding boxesis not sufficient) 

14. A sysiem comprising: a data source for wirelessly transmitting streaming digital audio; and a wircless carphonc that comprises:
at Icast one acoustic wansducer for converting an analog electrical signal to sound; an antenna; and a transceiver circuit in
communication with the at least one acoustic wansducer and the

antenna, wherein the transceiver circuit 1s 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 hoe wireless network;
transmut data via the ad hoe wireless network to the data source regarding one o1
more irastructure wireless networks detected by the transceiver circuit when
the earphone and the data source are communicaling via the ad hoc wireless
network, wherein the data comprises identification data and signal strength
data for the one or more infrastruc—re 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.

15. The system of claim 14, wherein the data source comprises a digital audio player,

16. The system of claim 14, further comprising a host server thatis in communication with
the wireless earphone via the infrastructure wireless network,

17. The system of claim 16, wherein the firmware of the transceivercircuit of the wireless earphone, when executed by the transceiver
circuit, causes the transceiver circuit of the earphone to connectto 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 serveris for streamingdigital audio to the earphone
via the infrastructure wireless network.

19. The system ofclaim 16, wherein the host server is for transmitting a first network address for a fLrst steamingdigital audio content
server to the earphone via the in—astructure wireless network.

20. The system ofclaim 19, wherein the earphone comprises a user control (hat, 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 streamingdigital
audio content server.

21. The earphoneof 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 whichauser is capable ofconfiguring 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 14, wherein the
firmware, when executed by the infrastructure wireless networkis a pre-set infrastructure wireless network that the dala source
transitions to when the data source 1s not in wireless communication range with the earphone via the ad hoe wireless network and when
the pre-set infrastructure wireless network is in range, of both the earphone and the data source.

25. The system of claim 14, wherein the firmware, when executed by the transceiver circuit, causes the transceivercircuit 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 hoe wireless network and (2) the data source and the earphone are notin wireless
communication via the pre-set infrastructure wireless network.

26, The system of claim 25, wherein the host serveris for streaming digital audio to the earphone via the infrastructure wireless network.

27. The system of claim 25, wherein the host severis for transmitting a first network address fora 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 contro! that, when activated, causes the earphone to submil an
electronic request via the infrastructure wireless network to the hostserver for a second network address for a second streamingdigital
audio content server.
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29. The earphone of claim 28, wherein the user control comprises a button. 30. A method comprising: receiving, by a wireless earphone,
via an ad hoe wireless network, digital audio from a data
source whenthe data source is in wireless communication with the carphonevia 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 morc infrastructure wireless networks; converting, by the wireless
earphone,the digital audio to sound; and whenthe data sourceis not in wireless communication with the earphone,transitioning
automatically, by the earphone, to receive digital audio via an infrastructure wireless network.

  
 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

  
  
  

  
   
 

 
 

 
 31. The method ofclaim 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 sourceis 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 earphoneto receivedigital audio via an irffxastructure 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 of claim 30, wherein transitioning automatically by the earphone to receive digital audio via an infrastructure wireless

network comprises: receiving, by the wireless earphone via the infastructure wireless network, from a host server
connected to the infrastructure wireless network, a network address for a steaming digital audio content server: and
connecting, by the wireless earphone, to the streaming digital audio content server using the
network address received from the hosl server.

  

 
V. 2. Citations and Explanations:
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To:

MARK G. KNEDEISEN PCTK&L GATES LLP

K&L GATES CENTER NOTIFICATION OF TRANSMITTAL OF
210 SIXTH AVENUE iPITTSBURGH, PA 15222-2613 aeMIAHOREEERe

(PCT Rule 71.1)

 Date of Mailing
(day/month/vear)

Applicant's or agent's file reference
IMPORTANT NOTIFICATION

O80188PCT

Intemational application No. Intemational filing date (day/month‘vear) Priority date (day/manth/year)

PCT/US09/39754 07 April 2009 (07,04,2009) 07 April 2008 (07.04.2008)
Applicant

  
 KOSS CORPORATION

1. 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 communicationto all
the elected Offices.

Where required byany ofthe elected Offices, the International Bureau will prepare an English translation of the
report (bul not ofany annexes) and will transmit such translation to those Offices.

REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (filing translations
and payingnational fees) within 30 months from the priority date (or later in some Offices)Article 39(1))(see also
the reminder sent by the International Bureau with Form PCT/IB/301),

Where a translation of the international application must be furnished to an elected Office, that translation must
contain a translation of any annexesto the international preliminary examination report. Itis the applicant’s
responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable timelimits and requirementsof the elected Offices, see VolumeII of the PCT
Applicant's Guide.

Name and mailing address of the IPEA/US Authorized officer
Mail Stop PCT, Attn: IPEA/ US s al 0Commissionerfor Patents Charles Appiah Chbpep_:
P.O. Box 1450
Alexandria, Virginia 22313-1450 Telephone No. $71-273-8300

Facsimile No.

Form PCT/IPEA/416 (July 1992)
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PATENT COOPERATION TREATY

PCT
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or apout's file reterence FOR FURTHER see Form PCT/SA/220
080188PCT ACTION as well as, where applicable, item 5 below.

International application No. Imernational filing date (day/month‘year) (Earliest) Priority Date fday/nonth/vear)
PCT/US 09/39754 07 April 2009 (07.04.2009) 07 April 2008 (07.04.2008)

Applicant
Koss Corporalion

This intemational search report has been prepared by this International Searching Authority and 15 transmitted to the applicant
according to Article 18, A copy is being transmitted to the International Bureau.

This international search report consists of a total of Z sheets,
] tis also accompanied by a copy of each prior ant document cited in this report

1. Basis of the report
a. With regard to the language, the international search was carried oul on the basis of

[Xx] the international application in the language in which it wasfiled.
L_] a translation of the intemational application into whichts the language of

a translation furnished for the purposes of intemational search (Rules 12,3(a) and 23.1(b))

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6dis(a)).

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, sce Box No. 1.

Certain claims were found unsearchable (see Box No, II},

Unity of invention is lacking (sec Box No. III).

4, Woith regard to the title,

the text is approved as submitted by the applicant

C] the text has been established by this Authority to read as follows:

5. With regard to the abstract,

[x] the text is approved as submitted by the applicant
CL] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. 1V. The applicant

may. within one month from the date of mailing of this intemational search repon, submit comments to this Authority.

6, With regard to the drawings,

a, the figure of the drawings lo be published with the abstract is Figure No, 2D

as suggested by the applicant.

as selected by this Authority, because the applicant failed to suggest a figure.

CJ as selected by this Authority, because this figure better characterizes the invention.
b. L_] none of the figures ts to be published with the abstract,
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A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - HO4R 1/02 (2009.01)
USPC - 381/330

According to Intemational Patent Classification (IPC) or to both national classification and |PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)USPC: 381/330

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 381/309, 330; 340/505; 709/250 (see terms below)

Electronic data base consulted during the international search (name of data base and. where practicable, search terms used)
PubWEST(PGPB,USPT,USOC, EPAB,JPAB); GOOGLE SCHOLAR
Search terms: ad hoc wireless network, infrastructure wireless network, earphone, headsel, digilal audio, antenna, transceiver, server,
slreaming, web page

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation ofdocument, with indication, where appropriate, of the relevant passages Relevani to claim No.
 

x US 2007/0116316 A1 (Goldberg) 24 May 2007 (24.05.2007), enlire document, especially; 1-47
para (0095}-(0194], [0222], [0262]-[0277), (0303]-[0328], [0350]-[0352], Fig. 1, 13, 12, 29

US 2008/0062939 Ai (Horn et al.) 13 March 2008 (13.03.2008), entira document

WS .2005/0198233 41 (Manchester al al.) 08 Seplamber 2005 (08.09.2005), entiie document

[J Further documents are listed in the continuation of Box C. [J
Special caregones of cited documents: “T° later document published after the international Sling date or priority
documentdefining the general state of the art whichis not considered date and not in conflict with the application but cited to understand
to be of panicular relevance the principle or theory underlying the invention

earlier application or patent bul published on orafterthe intemational “*" document of particular relevance, the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
document which may throw doubls on priority claim(s)or which is step when the documentis taken alone
Siararee eptiedyHon date of another cilalion or-olher “y" document of particular relevance, the claimed invention cannot bei . J considered to involve an inventive step when the document isdocument referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
document published priorto the international filing date but later than «4g.» . :
the priority date claimed &" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

02 June 2009 (02.06.2009) | i 1 J UN 2009
Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 871-272-4300
Facsimile No, 571-273-3201 PCT OS; 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)
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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
PITTSBURGH, PA 15222-2312

(PCT Rule 434y5,1)

 
 

Date of mailing

(day/monthiyear) | 1 JUN 2009
Applicant's or agent's file reference , FOR FURTHER ACTION

International application No- International filing date (day/month/vear) Priority date (day/manth/year)

PCT/US 09/39754 07 April 2009 (07.04.2009)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - HO4R 1/02 (2009.01)
USPC - 381/330

Apphcant’ Koss Corporation

   
   
  
  
  

=

*.

 
1, This opinion contains indications relating to the following items:

Box No. I Basis of the opinion

Box No,I Priority

Box No. Ill Non-establishment ofopinion with regard to novelty, inventive step and industrial applicability

Box No, IV Lack of unity of invention

Box No. V—Reasoned statement under Rule 43dis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cied

Box No, VIL Certain defects in the international application
OOOWOOO

Box No, Vill Certain observations on the international application

FURTHER ACTION .

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe
International Preliminary Examining Authority (“IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the [PEA and the chosen [PEA has notified the International Bureau under Rule 66.1 4is(b) that written
opinions ofthis International Searching Authority will not be so considered.
If this opinion ts, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.
For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220,

Name and mailing address of the ISA/US|Date of completion ofthis opinion Authonzed officer:

Mail Slop PCT, Attn: ISAYUS Lee W. YoungCommissioner tor Patents

P.O. Box 1450, Alexandria, Virginia 22313-1450 05 June 2009 (05.06.2009) POT Hinganln Bpiceyeds0n
Facsimile No. 571-273-4201 PCT OSP: $71-272-7774

Form PCT/ISA/237 (cover sheet) (April 2007)
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Box No, I Basis of this opinion

1, With regard to the language, this opinion has been established on the basis off

the intemational application in the language in which it was filed.

a4 translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43dis.1(a))

With regard to any nucleotide and/or amine acid sequence disclosed in the international application, thts opinion has been
established on the basis of;

a. type of matenal

[J a sequence listing
C] table(s) related to the sequence listing

b. format of material

CI on paper
CJ in electronic form

c, time of filing/furnishing

CL] contained in the international application as filed
| fled together with the intemational application in electronic form
CJ furnished subsequently to this Authonty for the purposes of search

4 LJ In addition, in the case that more than one version or copy of a sequencelisting and/or table(s) relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additional copiesis identical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

S. Additional comments: 
Form PCT/ISA/237 (Box No. 1) (April 2007)
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Box No. ¥ Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement 

Slatement

Novelty (N) Claims
Claims

 

Inventive step (1S) Claims
Claims

Industral applicability (1A) Claims
Claims 

2. Citations and explanations:

Claims 1 - 47 lack novelly under PCT Article 33(2) as being anlicipaled by US 2007/0116316 A1 (Goldberg).

As per claim 1, Goldberg discloses an earphone (901, fig, 12c, bcing a wireless earphone, para [0161]-(0162]) comprising: a body
(enclosure, para (0110)), wharein the body comprises:al least one acoustic transducer (sound transducers 260, tig. 1, para (0099) and
(0122)) for converting an analog electrical signal to sound (para (0137)), an antenna (antennae supponed by portable devices, para
(0142)) and a (ransceiver circuit (transmitter/receiver 110, fig. 1, para [0178]) in communication with the al least one acoustic transducer
(para [0134]) and the antenna (para [0142]), wherein the transceivercircuit is for receiving and transmitting wireless signals via lhe
antenna (para [0142)), and wherein the transceiver circuit is for oulputting the analog elecirical signal fo the al least one acoustic
transducer (para [0134]), and wherein the wireless transceiver circuit comprises lirmware (instructions that implement a variety of
protocols, para [0141] and [0165]), which when execuled by the lransceiver circuit, causes the transceivercircuit lo: receive digital audio
wirelessly from a dala source (@.g., audio player 130,fig. 1 and 12c, para (0096) and (0155)) via an ad hoc wireless network (peer-to-peer
communications, para [0165]) when the dala source is in wireless communicalion range with (he earphone via the ad hoc wireless network
(wilhin a predetermined distance, para [0165)); and when the data source is not in wireless communication range with the earphone via
the ad hoc wireless network (outside of the range, para [0194] and (0269), Iransition automatically to receive digital audio via an
inlrastructure wireless network (fixed infrastructure, para (0165).

As per claim 15, Goldberg discloses a data source (e.g., audio player 130, lig. 1 and 12c, para [0096] and [0155)})for wirelessly
transmitting sireaming digilal audio (audio data slrearning 1954, para (0165), and a wireless earphone (earphone 901, lig. 12c, beinga
wireless earphone, para [0161)]-(0162)) thal comprises: at least one acoustic transducer (sound transducers 260,lig. 1, para [0099] and
[0122]) for converting an analog electncal signal to sound (para (0137)); an antenna (anlennae supported by portable devices, para
[0142]); and a transceivercircuit (ransmiltter/receiver 110,fig. 1, para (0178) in communication with the at least one acoustic |ransducer
(para [0134)) and the antenna (para [0142]), wherein the |ransceivercircuil is lor receiving and transmilling wireless signals via the
antenna (para [0142]), and wherein the transceivercircuit is for outputting the analog electrical signal to the al least one acoustic
transducer (para [0134]), and wherein the wireless transceiver circuil comprises firmware (instructions thal implement a variety o!
protocols, para [0141] and [0165)), which when executed by the transceiver circuit, causes the transceiver circuil to: receive the streaming
digital audio wirelessly from [he dala source via an ad hoc wireless nelwork (peer-to-peer communications, para [0165)) when the data
source is in wireless communication range with the earphone via the ad hee wireless network (wilhin a predetermined disiance, para
(0165); and when the dala source is nolin wireless communicalion range with |he earphone via Ine ad hoc wireless network (outside of
the range, para (0194) and (0269)), transition automatically to receive streaming digital audio via an infrastructure wireless network (lixed
infrastructure, para [0165)).

As per claims 32, Goldberg discloses a system comprising: a hos! server (broadcasl unil 710, lig 13, para (0262), e.g., Injernel device
1706, lig. 29, being a computer hosling a dalabase, para (0352); a first streaming digital audio content server (streaming socket, para
(0314)) thal is connected to the hos! server via a data network (para [0311]): and a wireless earphone (earphone 901, fig. 12c, beinga
wireless earphone, para [0161]-(0162)) that is in communication with the host server via a wireless network (para [0350)), wherein the host
server is programmed to transmit to the earphoneafirst network address for (he first slreaming digilal audio content server (one ol lhe
sockel addresses, para (0272)-(0273)).
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As per claim 37, Goldberg discloses a headset (headphones 1029,lig. 13¢, para [0222]) comprising:a first earphone(left speaker 1022)
that comprises one or more acoustic transducers for converting a first analog electrical signal to sound (para (0222), and a second
earphone(right speaker, notlabeledin fig, 13e), connected to the lirst earphone(lig. 13e), wherein Ihe second earphone comprises one or
more acoustic transducers for converting a second analog electrical signal 1o sound (para [0222)), and wherein thefirst earphone
comprises: a first antenna (antennae supported by portable devices, para (0142]); and a first transceiver circuil (\ransmitter/receiver 110,
fig, 1, para [0178]) in communication with the one or more acoustic transducers ofthefirst earphone (para [0134]) and in communication
with the first antenna (para [0142]), wherein the lirst transceiver circuil is for receiving and transmitting wireless signalsvia the first antenna
(para [(0142]), and wherein the first transeeiver circuil is for oulpulling the first analog electrical signal to the one or more acoustic
transducers of the tirst earphone (para (0134}), and whereinthefirst transceiver circuil comprises firmware (instructions that implement a
variety of protocols, para [0141] and [0165)), which when execuled bythefirst lransceiver circuil, causes thelirst lransceiver circuil to:
receive digital audio wirelessly [rom a data source (6.g., audio player 130, fig. 1 and 12c, para [0096) and (0155)) via an ad hoc wireless
network (peer-to-peer communications, para (0165)) when the data source is in wireless communication range with thefirst earphone via
the ad hoc wireless network (within a predetermined distance, para [0165]); and when(he data source is not in wireless communication
range wilh (he first earphone via [he ad hoc wireless network (outsida of the range, para [0194] and [0269)), transition automatically to
recelve digital audio via an infrastructure wireless network (lixed Infrastructure, para (0165).

 

As per claim 43, Goldberg discloses a method (para [0165] and [0172]) comprising: receiving, by a wireless earphone (earphone 901, fig
12c¢, being a wireless earphone, para (0161]{0162)), via an ad hoc wireless network (peer-to-peer communications, para [0165)), digital
audio from a data source (2.9., audio player 130, fig. 1 and 12c, para [0096) and [0155]) when Ihe data source is inwiteless
communication with the earphone via (he ad hoc wireless network(within a predetermined distance, para [0165]); converting, by the
wifeless earphone,the digital audio to sound; and when the data sourceis nol In wireless communication with the earphone (oulside of the
range, para [0194] and [0269)]), transitioning automatically, by [he earphone, to receive digital audio via an infrastructure wirelass network
(lixed infrastructure, para (0165).

  As per claims 2 and 16, Goldberg further discloses that the data source comprises a digital audio player (e.g., portable MP3 player, para
[0102})

 

  
 
   
  
 

As per claim 3, Goldberg further discloses thal the transceiver circuit comprises: a wireless communication madule (wireless
communications hardware, para (0179)); a processor unil in communication with the wireless communication module (microprocessor,
para (0115); a non-volatile memory unit in communication with (he processor unil (means to slore the digital soltware, para [0115)); anda
volatila memory unit in communication with the processor unil (inherent feature with the microprocessor, para [01 15).

  As per claim 4, Goldberg further discloses thal the wireless communication module comprises a Wi-Fi communication module (para
[0179]).

  As per claims 5 and 24, Goldberg lurther discloses thal the inlrastructure wireless nelwork comprises a WLAN (e.g., HiperLAN, para
(0141), a wireless LAN standard).

 

  
 

 

As per claim 6 and 44, Goldberg further discloses (hat the transceivercircuit is for receiving digital audio {rom the data source via the
infrastructure wireless network (audio data sireaming, para [0165]) when the data source Is not in wireless communication range with the
earphonevia the ad hoc wireless network (outside of the range, para [0194] and (0269).

 

  
 
  
  

  

  
  
 

 

As per claims 7 and 25, Goldberg furher discloses that the intrastructure wireless networkis a pre-selInfrastructure wireless network
(fixed infrastructure, para [0165)) thal (he dala source transitions lo when ihe dala source is not in wireless communication range wilh the
earphone via the ad hoc wireless network and whenthe pre-sel infrastructure wireless network is in range of both the earphone and the
dala source (e.g., through access points, para (0165),

  As per claims 8, 26 and 45, Goldberg further discloses (hal the firmware, when executed by (he transceiver circuit, causes the transceiver
circull of the earphoneto transmil dala via the ad hoc wireless nelwork lo Ihe 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--lor example, (hal the user chooses belween different functions,
para (0165)). .

  As per claims 9 and 27, Goldberg Jurther discloses that the firmware, when executed by the transceiver circuit, causes the transceiver
circult of the earphone to connec! to a host server (broadcas| unil 710, fig. 13, para (0262), e.g., Interne! device 1706, lig. 29, being a
computer hosting a database, para [0352]) via a secondinfrastructure wireless network (alternatively through computers or computer
networks to which the unit 100 can be connected, para [031 1]) when (1) the data sourceis not in wireless communication range with the
oarphonevia the ad hoe wireless network (outside of (he range, para (0194] and (0269]) and (2) the data sources and the earphone are nol
in wireless communication via (he pre-set infrastructure wirelass network (e.9., lurned oll, para (0269)).

 

  
  
 

 

As per claims 10, 17, 18 and 46, Goldberg /urther discloses thal the firmware of the transceivercircuil of the wireless earptione, when
executed by the transceiver circuit, causes the transceiver circuit of the earphone to connect to a host server (broadcast unit 710,fig. 13,
para [0262], 2.g., Internet device 1706, lig. 29, being a computer hosting a database, para (0352)via the infrastructure wireless network
when the data sourceis notin wireless communication range wilh |he earphonevia the ad hoc wireless network (outside of the range,
[0194] and (0269).

--++»-+ Please See Nex! Supplemental Box - - -- - -

Form PCT/ISA/237 (Supplemental Box) (April 2007)

Exhibit 1014 - p. 279



Exhibit 1014 - p. 280

PCT/US2009/039754 11.06.2009

Intemational application No.
PCT/US 09/39754  WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box

In case the space in any of the preceding boxes is not sufficient,
Continuation of: 
 

  
Box V. 2. Cilations and Explanations:

 
 As per claims 11, 19 and 28, Goldberg furtherdiscloses that the earphone (para [0162] and (0222)is lor receiving streaming digital audio

(para [0166] and [0322]) from the host server (para [0262] and (0352)via the infrastructure wireless network (para [0165)).

  As per claims 12, 20 and 29, Goldberg further discloses thal the earphone Is for receiving a first network address (one of socket
addresses, para (0185]-(0186] and [0273))lor a first streaming digilal audio content server (streaming socket, para [0314)) from the host
server via the infrastructure wireless network (para [0165)).

 
 
  As per claim 33, Goldberg lurther discloses that the wireless earphone comprises:al least one acouslic transducer (sound transducers

260,lig. 1, para [0099] and [0122]) tor converting an analog electrical signal to sound (para [0137]); an antenna (antennae supported by
portable devices, para (0142]}; and a transceiver circuit (transmitter/receiver 110, fig. 1, para [0178]) in communication with the alleast ons
acoustic transducer (para [0134)) and the antenna (para [0142)), wherein the transceivercircuil is for receiving and transmitting wireless
signals via the antenna (para [0142)}, and wherein the transceiver circull is for outputting the analog electrical signal lo the at least one
acoustic transducer (para [0134]), and wherein the wireless transceiver circull comprises lirmware (hal is execuled by the transceiver
circuit (instructions thal implement a variety of protocols, para [0141] and [0165)).

 

  
 
  

As per claims 23 and 34, Goldberg {urther discloses Ihal the host server hosts a web page (web sites, para [(0277]) for \he wireless
earphone through which a user is capable of configuring one or more settings lor the wireless earphone (Audio personalizalion, para
(0276), 
  As per claim 35, Goldberg lunher discloses thal the one of more settings comprise the first streaming digilal audio conlenl server anu a

second streaming digital audio content server (another streaming socket, para [0314)).

   As per claims 13, 21, 30 and 36, Goldberg further discloses that ihe earphone comprises a user control (mode switch 1950, para [0165])
that, when activaled, causes the earphone to submil an electronic request (sending control requests, para [0176)) via the infrastructure
wireless network to the host server for a second network address (another o! sockel addresses, para [0185)}-[0186] and (0273)}) lor a
second streaming digilal audio conten! server (another streaming sockel, para (0314)

  
 

 As per claims 14, 22 and.31, Goldberg luriner discloses (hal (he user conlro! comprises a bullion (para [0173)).

  As per claim 35, Goldberg further discloses a head band(lig, 13e), wherein the first and second earphones are connected lo !he headband
(lig, 138).

  
4

As per claim 39, Goldberg further discloses a microphone having an oulpul connected lo (he lirst (ransceiver circuit (para (0174). 
  As per claim 40, Goldberg further discloses thatthe first transceiver circuit is lor oulpulting Ihe second analog elecirical signal lo the one or

more acoustic transducers ol |he second earphone (para [0222)).
 

  As per claim 41, Goldberg lurther discloses thal the second earphone comprises: a second antenna (antennae supporied by ponable
devices, para (0142]); and a second transceiver circuit (transmitier/receiver 110, fig. 1, para [0178)]) in communication with the one or more
acoustic lransducers of the second earphone (para [0134)) and in communication with the second antenna (para (0142]), wherein the
second transceiver circuil Is lor receiving and transmitting wireless signals via the second antenna (para [0142)), and wherein the second
\ransceiver circuil (s lor outputting the second analog electrical signal fo the one or more acoustic Iransducers of the second earphone
(para (0134)), and wherein the second transceiver circuit comprises firmware (instructions that implement a variely of protocols, para
[0141) and (0165]), which when executed by the second transceiver circull, causes the second transceiver circuil to: receive digital audio
(e.g, audio player 130, fig. 1 and 12c, para [0096] and [0155)) wirelessly from the data source via the ad hoc wireless network (peer-to-
peer communications, para [0165)]) when the data source is in wireless communication range with the second earphonevia 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 (oulside of the range, para [0194] and [0269)), transition automatically to receivedigital
audio via the infrastructura wireless network (fixed intrastructure, para [(0165])

 
 

  
  
  

  
 

 
 

 
  As per claim 42, Goldberg further discloses thal the first earphone comprisesafirst dala pon and the second earphone comprises a

second dala por (carrying port number, para {0222]), and wherein the headset luther comprises an adapter (e.9., cable 146,fig. 12c, para
[0161] and (0328)) connected to the lirst data port of the first earphone and to the second data port of the second earphone (as wired
headphones, para [0104)), and wherein the adapter comprises an oulput plug connector(the portion ol the cable 146 connected lo an
outpul audio pon 142, para [0161)) for connecting to a remote device (e.g., modular audio unit 132, fig. 12a and 12c, para [0328)).

  
 

  As per claim 47, Goldberg lunher discloses that transitioning automatically by the earphone to receive digital audio via an infrastructure
wireless network comprises: receiving, by Ihe wireless earphone via the infrastructure wireless network, from a host server (broadcast unil
710, fig. 13, para [0262], e.g., Internet device 1706, lig. 29, being a compuler hosling a dalabase, para [(0352]) connectedlo the
infrastructure wireless network (para [0165]), a network address (one ol socket addresses, para (0185]-[0186] and [0273)) lor a streaming
digital audio content server (streaming socket, para [0314)); and connecting, by the wireless earphone, to the streaming digital audio
content server using (he nelwork address received Irom the hos! server (para [0222)),

 

  
 

 
Claims 1 - 47 have industrial applicability as delined by PCT Anicle 33(4) because (he subject maller can be made or usedin industry
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.htmI.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15, The scope andlimitationsof this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedts the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be usedat any time on orafterthe effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantofa 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 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOTGRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C_ 181, the licensee may foreignfile the application pursuant to 37 CFR 5.15(b).
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Unrrep Stares Parent AND TRADEMARK OFFIGE
USITEO STATES DEPARTMENT OF COMMERCE
United Sta " stand Trademark CUfion
Anbdtyes M ih POR PATENTS
 
  

 4 2201-1440 
  
 

 

U.S. APPLICATION NUMHER NO, PIRST NAMED APPLICANT ATTY, DOCKET NO:

[2/936,488 Michael J. Pelland OSOT8S8PCTUS

26285 INTERNATIONAL APPLICATION NO. 

K&L GATES LLP PCT/USO09/B9754
210 SIXTH AVENUE LA. FILING DATE PRIORITY DATE

PITTSBURGH, PA 15222-2613 04/07/2009

CONFIRMATIONNO. 3553

371 ACCEPTANCE LETTER

NeMHL

NOTICE OF ACCEPTANCE OF APPLICATION UNDER35 U.S.C 371 AND 37 CFR 1,495

The applicant is hereby advised that the United States Patent and Trademark Officein 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 ACCEPTEDfor national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above andthe relevant dates are:

      

12/20/2010 12/20/2010

DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(c)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 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 LASTOF THE 35

U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVEDIN THE OFFICE, THIS DATE
IS SHOWN ABOVE.Thefiling date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, sendall
correspondenceto the Group Art Unit designated thereon.

The following items have been received:

* Indication of Small Entity Status
« Copy of the International Application filed on 10/05/2010
« Copy of the International Search Report filed on 10/05/2010
«Preliminary Amendmentsfiled on 10/05/2010
« Information Disclosure Statementsfiled on 10/05/2010
* Oath or Declarationfiled on 12/20/2010

«U.S. Basic National Feesfiled on 10/05/2010

« Priority Documentsfiled on 10/05/2010
* Specification filed on 10/05/2010
« Claimsfiled on 10/05/2010
« Abstractsfiled on 10/05/2010

* Drawingsfiled on 10/05/2010
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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 include the U.S. application no. shown above (37 CFR 1.5)

PAULETTE R KIDWELL

‘Telephone: (371) 272-0398

page 2 of 2
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 12/936,488

APPLICATION AS FILED - PART|

RATE($)NUMBER FILED|NUMBER EXTRA

llihe specification and drawings exceed 100

(Golurmn 1) (Golumn 2)

BASIC FEE
(a7 CFR 1 16a), [b) on (ey)

EXAMINATION FEE

TOTAL CLAIMS et
a7 CFR 1161) use0

INDEPENDENT GLAIMS

APPLICATION SIZE|sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) tor each additional
(27 CFR 1.1 6(s}) 50 sheets or fraction thereot, See 35 U S.C.

44(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT GLAIM PRESENT(37 CFR 1.16(j)) ps“Whe difference in calumn 1 1s less-than zero, enter "0" in column 2

APPLICATION AS AMENDED - PARTII

(Golumn 1) (Golumn 2)
CLAIMS HIGHEST

REMAINING NUMBER.
AFTER PREVIOUSLY

AMENDMENT PAID FOR
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PRESENT RATE(S)
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AFTER PREVIOUSLY
AMENDMENT PAID FOR

PRESENT

indepsanaent
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* (he antry in column 7 is less than the entry in column 2, write “O" in colurnn 3.
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Doc Code: PPH.PCT.652

Document Description: Petition to make special under PCT-Patent Pros Hwy PTO/SBI20PCT-US(09-40)
Approved for use through 01/31/2012. OMB 0651-0058

U.S. Palent and Trademark Office, U.S, DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit 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 ORIPEA

rooiestons|12/936,488 12/20/2010

First Named Inventor: Michael eh; Pelland

inventan: WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS
THIS REQUEST FOR PARTICIPATION IN THE PCT-PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE
SUEMITTEDVIA EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT
HTTPWWW.USPTO.GOV/EBC/EFS_HELP.HTML

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PCT-PPH PROGRAM AND PETITIONS TO MAKE THE
ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PCT-PPH PROGRAM.

The above-identified application is (1) a national stage entry of the corresponding PCT application, or (2) a national stage entry
of another PCT application whichclaimspriority 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 (6) a U.S. application that claims domestic benefit to a U.S. provisional application which forms the basis for
the priority claim in the corresponding PCT appiication.

PCT/US09/39754

The corresponding PCT
application number(s) is/are:

The international date of the corresponding
PCT application(s) is/are:

April 7, 2009

1. List of Required Documents:
a. A copyofthe latest international work product (WO/ISA, WO/IPEA, or IPER) in the above-identified

corresponding PCT application(s)
Is attached

[] !s not attached because the document Is already in the U.S. application,
b. A copyof all claims which wereindicated as having novelty, inventive step and industriaapplicability in the

above-identified corresponding PCT application(s).

C] is attached.
_] \s not attached because the documentis already in the U.S. application.
c. English translations of the documents in a. and b. above are attached (if the documents are not in the English

language). A statement that the English translation is accurate is attached for the documentin b. above.

 
[Page t of 2]

This collection of information ls required by 35 U.S.C. 119, 37 CFR 1.45, and 37 CFR 1 102(d). The information is required to obtain or retain 3 benefit py the publit, which is to file (andy oy
the USPTO (o process) an application. Confidentiality is governed by 36 U.S.C. 122 and a7 CFR 4.11 and 1.14. Thia collection is estimated to take 2 hours to complete, including gathering,
preparing, and submiting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time you require lo complete this
form and/or Suggestions for reducing this burden should be sentto the Chief Information Officer, U.S. Patent anc Trademark Office, US. Department of Commerce, P.O, Box 1450,ANjezandna, VA 22313-1450. DO NOT SEND FEES OR COMPLETEFORMS TO THIS ADDRESS.
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PTO/SB/20PCT-US (09-10)
Approved for use through 01/31/2012. OMB 0651-0058

U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB control number

 REQUEST FoR PARTICIPATION IN THE PCT-PPH PiLot PROGRAM
In A U.S. APPLICATION WHERE THE USPTO WasTHE ISA OR

IPEA (continued)

First Named Inventor] Michael J. Pelland

d. (1) An information disclosure statement listing the documents cited in the international work products (ISR,
WO/ISA, WO/PEA, IPER) of the corresponding PCT application.

[] Is attached
(ml Has already beenfiled in the above-identified U.S. application on

 
  

  
 
 

 
  

  
 

October 5, 2010

(2) Copies of all documents (except) for U.S. patents or U.S. patent application publications)Are attached.

LI October 5, 2010
  
  

  im Have already beenfiled in the above-identified U.S. application on  
   IL Claims Correspondence Table:  

  Patentable Claims

in the corresponding Explanation regarding the correspondence
PCT Application

  Claims in US Application

  
 

  
Claims Correspond on a direct 1-to-1 basis

 
  

 

 

 
 

 
 

 

 
 

 

 

 

  

 

 
 

 ili. All the claims in the US application sufficiently correspond to the patentable claimsin the
corresponding PCT application. 
 

signature /Mark G. Knedeisen/ nate 02/15/2011  

PriaTyiied) Mark Knedeisen Registration Number 42,747
[Page 2 of 2]
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PCT/U809/39754 11-09-2009

PATENT
Docket No, 080188PCT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE AS
INTERNATIONAL SEARCHING AUTHORITY

Applicant:
KOSS CORPORATION

International Application No. : WIRELESS EARPHONE THAT
PCT/US2009/039754 : TRANSITIONS BETWEEN

WIRELESS NETWORKS

International Filing Date
07 April 2009

REPLY TO THE WRITTEN OPINION OF
THE TIONAL SEARCHING AUTHORITY

K&L Gates, LLP
Pittsburgh, Pennsylvania 15222

September 11, 2009

VIA ELECTRONIC FILING

Mail Stop PCT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
USA

Attn: Authorized Officer Lee W. Young

Dear Sir or Madam:

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.

PE-2233877 v2.
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PCT/11809/39754 11-09-2009

International Application No. PCT/1J$2009/039754
Attorney Docket No. 080188PCT

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 U.S. Pub. No. 2007/0116316 Al to Goldberg (hereinafter

“Goldberg”). 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 independentclaims(i.e., claims 1, 14, and 30) have been amendedto recite

generally that the transceiver circuit of the wireless earphone:

transmit[s] data via the ad hoc wircless 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.

Goldberg does not disclose or suggest this feature ofthe claims. The Written Opinion
states, with respect to original claims 8, 26, and 45, that “Goldberg further discloses that the

firmware, when executed by the transceivercircuit, causes the transceiver circuit of the

earphoneto 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." This statementis

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 transmitted by the earphoneto the data source

about the infrastructure wireless networksare identification data and signal strength data for

the infrastructure wireless networks.

As support forits 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: peer-to-peer 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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PCT/US09/39754 11-09-2009

International Application No. PCT/(S2009/039754
Attorney Docket No. 080188PCT

communication mode, they exchange data regarding detected infrastructure wireless

networks. Thus, the Written Opinion’s assertions with respect the subject matter oforiginal

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 websites. About the only thing paragraph [0277] has in

common with claim 22 is use of the phrase “website.” Paragraph [0277] simply does not

disclose the subject matter ofclairn 22.

Forthese 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.

CONCLUSION

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 reasonsset 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 Patentability regarding the same.

Should the Authorized Officer have any questions or concemts regarding this Reply, the

Authorized Officer is invited to contact the undersigned.

Respectfully submitted,

Date: September 11, 2009 Wianh, Prrectete~
Mark G, Knedeisen

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
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PCT/US09/39754 11-09-2009

REPLACEMENT SHEET

CLAIMS

What is claimedis:

l. 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 transceivercircuit

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

transceivercircuit 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 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 automaticallyto receive digital

audio via an infrastructure wireless network.

22
PI-2233891 v3

AMENDED SHEET - IPEA/US
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REPLACEMENT SHEET

zz 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 processorunit.

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 earphoneofclaim i, wherein the transceivercircuit 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 earphoneof claim 6, wherein the infrastructure wireless networkis 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 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

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,

23

AMENDED SHEET - IPH A/US
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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 vie the infrastructure

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

via the ad hoc wireless network.

10. The earphoneofclaim 9, wherein the earphoneis for receiving streaming digital audio

from the host server via the infrastructure wireless network.

11. The earphone of claim 9, wherein the earphoneis for receiving a first network address for

a first streaming digital audio content server from the host servervia the infrastructure wireless

network.

12. The earphone of claim 11, 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.

13. The earphone of claim 12, 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
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15.

16.

REPLACEMENT SHEET

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 earphonevia 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

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 comprisesa digital audio player.

The system ofclaim 14, further comprising a host server that is in communication with

the wireless earphone via the infrastructure wireless network.

17. The system ofclaim 16, wherein the firmware ofthe 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

earphonevia the infrastructure wireless network,

25
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REPLACEMENT SHEET

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 carphone 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.

21. The earphone ofclaim 20, wherein the user contro! comprises a button.

22. The system of claim 17, further comprising a web page for the wireless earphonethrough

which a user is capable of configuring one or moresettings for the wireless earphone.

2a: 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 infrastructure

wireless network is a pre-set infrastructure wireless networkthat the data source transitions ta

when the data sourceis not in wireless communication range with the earphonevia the ad hoc

wireless network and when thepre-set infrastructurewireless network is in rangeof both 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 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 earphonevia 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

earphonevia the infrastructure wireless network.

26
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27. The system of claim 25, wherein the host serveris 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 infrastructure wireless

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

content server.

29. The earphoneof claim 28, wherein the user control comprises a button.

30. Amethod comprising:

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

source whénthe data sourceis 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 datasource 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;

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.

31. The method ofclaim 30, wherein transitioning automatically by the earphoneto receive

digital audio via an infrastructure wireless network comprises transifioning automatically to

27
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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.

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 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

33. The method of claim 30, wherein transitioning automatically by the earphone to receive

digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphonevia 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

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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CLAIMS

Whatis 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 transceivercircuit 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 transceivercircuit 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;

  
when the data source is not in wireless communication rangewith 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.

2h The earphone of claim 1, wherein the transceiver circuit comprises:

a wireless communication module;

& processorunit 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.

22
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5. The earphoneofclaim i, wherein the infrastructure wireless network comprises a
WLAN.

6. The earphone of claim 1, wherein the transceivercircuit is for receiving digital audio
from the data source via the infrastructure wireless network when the data source is notin

wireless communication range with the earphonevia the ad hoc wireless network.

ee The earphone ofclaim 6, wherein the infrastructure wireless networkis a pre-set

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

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

pre-set infrastructure wireless networkis in range of both the earphone and the data source.

88. The earphone of claim 7,1, wherein the firmware, when executed by the transceiver

circuit, causes the transceiver circuit of the earphoneto transmit-date-viathe-adbecyieless

 
netin-wireless-communication-viathepre-setinfrastructurewirelessnetwerk,10—The earphone
of claim 1, wherein the firmware, when executed by thetransceiver circuit, causes the

transceiver circuit of the earphone to connectto a host server via the infrastructure wireless

network when the data source is not in wireless communication range with the earphonevia the
ad hoc wireless network.

 
11, The saberatestof claim20g wherein theserpentis for receivingafirstnetworkaddress

forafirststreaming digital audio_content server from the host server via the infrastructure
wireless network.
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12, The earphone of claim 10,11, wherein the earphonei

bctaaienikaGitdlacnretetsthehostserst server for a secaenetwork address for aae
streaming digital audio content server-femthe-hestserveriatheinfrastucturewireless

nebwerl,

13. The earphone of claim 12, wherein the earphone-comprses-a-usercontrelthat-whea

activated,causestheearphone te-submit-an-electranietreauestietheinfrasinicture-wireless

aeeoeeeeee
 
14,  bianeeaasscabs-Ge-aieeaacincsukdhiemmeattins:15—A. system
comprising:

a data source for wirelessly transmitting streamingdigital 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 transceivercircuit is for receiving and transmitting wireless signals

via the antenna, and wherein the transceivercircuit is for outputting the analogelectrical
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;

iapsmitdateviathead hoc wireless netw
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whenthe 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.

 

   
 

i network a source is mot in1Satelesscommunication rangewith the +ireless
sui via theailecemnattomdGat wireless network.
18. The system of claim 47,-vherein thefissryware-ofthetranseeiver-cireuitefthevreless

RieacaSiennahalahanaapenasmabeRg
te-ecomnect+e16,wherein the host server is for streaming digital audio to the ea: 
 

 

withtheearphene-viathe-ad-hee wireless network,

19. The system of claim +416, wherein the host server is for transmitting

addressforafirststreaming digital audio content serverto the aeephonis via the infrastructure
wireless network;

 20, The system of claim +4-yvkhersin|9

  

eeersea the host servers forie eSpiaipaineSasanetwork address for a
firstgecond streaming digital audio content servertetheearphone-vietheinfrastructure-vireless

nepvork,

21. The systemearphone ofclaim 20. wherein the earphone-comprises-a-usercontrethat,

when-act+ated,causestheearphoneto-submit-anelectronicrequestviatheinfrastructure

SPE LEEREISpoeEaSUPEOF Rene CetteERNEDBbsbasaor&senendStiversSite
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22. TheSeeeeeereeeee 

 
24, The system of claimaewherein theataieaexecuteaby be infrastructure
wireless network eerprisesjs a WO5AN25-—The-system-of clains15-vhereinthefreware;

when-executedbytheinfrastructuresvirelessnesyorkis-a-pre-set infrastructure wireless network

that the data sourcetransitions to whenthedatasourceisHabanseiesasepesaiianilotionies

 
) the daia source is not in wireless communication range 

 
with themaaenbods via the ad hoc wireless network and when(2, 

sisi tha ataceetumtioboest toons serves 2 digital audio tothe earphonete
siitbcSanctaABGdsiulead pabaTec@iciaheGEG romUtestaMiSdspFone

infrastructurewireless netyerisdetectedbythetranscebyercireuitwhentheearphoneandthe

data-sourse-are-communicatinevietheadheeviatheinfrastructure wireless network.

27. The system of claim 26,25, wherein the firmuvarewhenexeeutedbythe-transeeiver

eireuit_eausesthe-transeeiver-cireuiteftheeurphene-te-cunnectte-a-bestsemyer-sia-aseeond

infrasteuetucesyireless-networkcwhen-(1)-the-datasourceis-notin-wirelesscommunicationrange

RESSEESPRESSenPEtnee ceraoe
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28. The system of claim 27, wherein the host-serveris-for-streamingdigitalaudietoearphone

comprisesausercontrolthat,whenactivated,causes the earphone_tosubmitanelectronic

request via the infrastructure wireless network_to.thehostserverforasecondnetwork addressfor

jnd streaming digitalaudio contentserver.

Theia eo atia-wlehLwlsc lanascsnnalsEeamselthbaa’sBeeuntendire
for-a-firststreaming-disital-audio-contentservertethe-earphone-viatheimfrastuctureswireless

netwarls

30.—Fhe-s}sterm-efelain29 wherein-the-earphonecomprisesauser-contrelthatwher

aetprated,causes-the-earphonete-subisit an-electronierequestvie theinfashuehwewireless

networktothehostserverforasecond-networkaddress_for-a-second-streamingdigital audio
eontentservers1.—#_Theearphone-of clain6carphoneofclaim28,wherein the user control

comprises a button.

a-hostserver

a-frst-streamins-digtalaucic-eenientserverthatis- connectedtethe-hest-serversia-adata

network:and

e-wireless-earphenethatisin-commnication-with-the-host-servervia-a-wielessnetworg

saaaaaaaaoaai
the-Srstseamingdigital audis conient-server

ore SeesSereree Netaen sperareSeeeeteSee
arentennasand

atransceiver-cireuitin-commiupication+vih+theatleastone-aceustic-transducer-andtheantenna,

whereii-the-transceiyer-circuitisfarreceivingand-transmittingwirelesssignals-yiathe

antenna_andhereinthe-tanseeivercircuitsforoutputtingthe-analeselectricalsignalte

SeeePEnTOa
+s eapable-ofconfiguringane-ermeresettingsforthewireless

 

 
35-——the-system-efclaim34—wherein-the-oneormore-settingscomprsethefrststreaming

digitalaudie-cententserverand-2second-streaming-digitalaudie-centent-seryver.

7-21

AMENDED SHEET- IPEA/US

Exhibit 1014 - p. 312



Exhibit 1014 - p. 313

PCT/US09/39754 11-09-2009

) c<ETS WINGCHANGES

36.—\The-system-ofclaim-35whereinthece:phonecomprises-ausereentretthetwher

activatedcausesthe-earphaneto-submitanelectoenictequest+athewirelessnebwerdctethe

hostserverforasecondnetivorcaddress_fer theseeandstreamingdigitalandia-centeatserver

a-second-earphone;,connectedtotheiistearphonewhereinthesecondearphonecomprises-ene

ermere-aecustictransducersforconverting-asecond-analegelectricalsignalteseund_and

afirst-transceiver-circuitincennnunicationssith the-eneormoreacoustie-transducers-of

the-fizst-earphoneandin-communicationwiththefirstantenna,wherein-thefiest

antenna;and-wheremthefirsttranseeiver-cireuitisterautputtingtheAsstanaes

electricalsignalio-the-ene-ormore-acoustic transducersofthefirst-earphene,and

whereinthe-first transceivercireuit-ceniprisesfirmware whichwhenexecuted-by-the

whenthe-date-seuree-isin-witelessconpmunicatesrange-withthefirst

earphone-viatheadhee-wireless-nebyverts-and

wherthedata-source-is-notin-yireless-communicationrangevaththefrst

 
40;——The-headsetofclaint37whereintheirstranseeyver-cireuit-is _foroutputtingthesecond

analee-electricalsignaltethe-onc-ormore-acctistictransducers-ofthe seeond-earpt

44.—\The-headset-efelain-37whereinthesecondcarphonece Sabai

a-secemitantennacand

-28-28
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a-seeondtranseciver-eireuitin-conmmunicationswiththeoneormore-aeoustietansducers-ofthe

second-earphone-andincommunicationwiththe-secendantenna.wherein-thesecond

transceivercircuitisforreceivingand-transmittingwirelesssignals-wathesecond-antenna,

and-whereinthe-seeendtransceivercireui tisferoutputtingtheseeendanaleselectrical

signaltethe-one-ormereacoustietransducers-ofihesecondearphone-and-whereinthe

secondtranseeiver-cireuit-comprisesfrrmvare,whichwher-exeeutedbythesecend
transeebver-cireuit,causesthesecond-ransceivereireuitie:

receivedigitalaudicirelesslyfrom-ihe-data-source viathe-ad-hee-+wireless-netyerk

whenthedate-seurce-iswirelesscommunicationrange-withtheseeond-earphone

when-thedatesourceisnotinswirelessconmunicationtange-withthesecond-earphene

theinfrastructuresvirelesssebwort.

42.—Theheadsetofelain37,-wherein-thefirst-earphone-comprises-a-firstdate-portandthe

secondsarphone-ceniprises-a-second-dateport; aidwherein-theheadsetfurthercemprises-an

adapterconnectedtothe-firstdataportofthefirstearphoneand-tetheseconddata-port-efthe

seeondearphone,and+rhereintheadaptereoniprises-an-outputplugconnecterferconnectingto
aremotedevice:

43-30, A method comprising:

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

source when the data sourceis ir. wireless communication with the earphonevia 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.

29-29
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4431. The method ofclaim 43530, wherein transitioning automatically by the earphoneto

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.——Thesnethedofclain43,further-comprising,seceiingbythe-wireless-carphenetrenithe

data-souree-yiethe-ad-hee-wireless-networkdatarepardine-oneof:moreinfrastructurewireless

networksdetectedbydataseurce-when-theearphoneandthedata-souree-are-comntunieatingvia

46:32. The method of claim 43,30, 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

44:33. The method of claim 43,30, 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

connected to the infrastructure wireless network, a network address for a streamingdigital

audio content server; and

connecting, by the wireless earphone,to the strcaming digital audio content server using the
network address received from the host server.

34-30
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respond as follows, wherein
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Listing of the Claims

The followingis 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 analogelectrical signal to sound;

an antenna; and

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

antenna, Wherein the transceivercircuit 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

whenthe 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 earphoneand 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

whenthe 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 comprisesa digital

audio player.

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

hm
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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 volatile memory unit in communication with the processorunit.

51. (New) The earphoneof 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

comprises a WLAN.

53. (New) The earphoneof claim 48, wherein the transceivercircuit 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 earphonevia the ad hoc wireless network.

54. (New) The earphone ofclaim 53. wherein the infrastructure wireless networkis a

pre-set infrastructure wireless network that the data source transitions to whenthe data sourceis

not in wireless communication range with the earphonevia the ad hoc wireless network and

whenthe pre-set infrastructure wireless network is in range of both the earphone and the data
source.

55. (New) The earphone ofclaim 48, wherein the firmware, when executed by the

transceivercircuit, causes the transceiver circuit of the earphone to connectto a host server via a

second infrastructure wireless network when (1) the data sourceis not in wireless

communication range with the earphone via the ad hoc wireless network and (2) the data source

and the earphoneare not in wireless communication via the pre-set infrastructure wireless

network,

456. (New) The earphoneofclaim 48, wherein the firmware, when executed by the

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

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

with the earphonevia the ad hoc wireless network.

57. (New) The earphone ofclaim 56, wherein the earphoneis for receiving streaming

digital audio from the host server via the infrastructure wireless network.

58. (New) The earphone of claim 56, wherein the earphoneis for receivingafirst

network address forafirst streaming digital audio content server from the host server via the

infrastructure wireless network.

59, (New) The earphone ofclaim 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. (New) The earphoneof 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 analogelectrical 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 transceivercircuit is for outputting the analog electrical

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

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

transceivercircuit 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;

Exhibit 1014 - p. 323



Exhibit 1014 - p. 324

Serial No. 12/936,488

Atty. Docket No. 080188PCTUS

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 earphoneand 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 comprisesa digital audio

player.

63. (New) The system of claim 61, further comprising a host server that is in

communication with the wireless earphonevia 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 earphonevia the ad hoc wireless

network,

65. (New) The system ofclaim 63, wherein the host serveris 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 addressfor 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 comprisesa user control

that, when activated, causes the earphone to submit an electronic request via the infrastructure
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wireless network to the host server for a second network address for a second streaming digital

audio content server,

68. (New) The earphoneofclaim 67, wherein the user contro! comprises a button,

69. (New) The system of claim 64, further comprising a web pagefor the wireless

earphone through whicha user is capable of configuring one or moresettings for the wireless

earphone,

70, (New) The system ofclaim 61, wherein the infrastructure wireless network

comprises a WLAN.

71. (New) The system ofclaim 61, wherein the firmware, when executed by the

infrastructure wireless networkis 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 of

both the earphone andthe data source.

72. (New) The system of claim 61, wherein the firmware, when executed by the

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

secondinfrastructure wireless network when (1) the data source is not in wireless

communication range with the earphonevia the ad hoc wireless network and (2) the data source

and the earphoneare not in wireless communication via the pre-set infrastructure wireless

network.

73. (New) The system of claim 72, wherein the host server is for streaming digital

audio to the earphonevia the infrastructure wireless network.

74.~~(New) The system ofclaim 72, wherein the host serveris for transmittingafirst

network addressfor a first streaming digital audio content server to the earphonevia the

infrastructure wireless network
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75, (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 streamingdigital

audio content server.

76. (New) The earphone of claim 75, wherein the user control comprises a button.

77, (New) A method comprising:

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

source whenthe data sourceis in wireless communication with the earphoneviathe 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 hoc wireless network, wherein the data

comprises identification data and signal strength data for the one or moreinfrastructure

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 infrastructure wireless

network.

78. (New) The method of claim 77, wherein transitioning automatically by the

earphoneto receive digital audio via an infrastructure wireless network comprisestransitioning

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

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

wireless network.

79. (New) The method of claim 77, wherein transitioning automatically by the

earphoneto receive digital audio via an infrastructure wireless network comprises transitioning

automatically to receive digital audio from a host severvia the infrastructure wireless network
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when the data source is not in wireless communication range with the earphonevia the ad hoc

wireless network

80. (New) The method of claim 77, wherein transitioning automatically by the

earphoneto receive digital audio via an infrastructure wireless network comprises:

receiving, by the wireless earphonevia 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

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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REMARKS

The Notice indicates that the amendmentfiled October 5, 2010 is non-compliant under 37

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 “Requestfor Participation in the Patent Cooperation Treaty — Patent

Prosecution Highway (PCT-PPH) Pilot Program in a U.S. Application Where the USPTO was

the ISA or IPEA” 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: March 14, 2011 War, hn ie
Mark G. Knedeisen

Reg. No. 42,747

 

K&L GATES LLP

K&L Gates Center Ph. (412) 355-6342
210 Sixth Avenue Fax (412) 355-6501
Pittsburgh, Pennsylvania 15222 email: mark.knedeisen@klgates,com
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Please find below and/or attached an Office communication concerning this application or proceeding.

The timeperiodforreply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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a UNITED STATES PATENT AND TRADEMARK OFFICE

K&L GATES LLP

210 SIXTH AVENUE

PITTSBURGHPA 15222-2613

In re Application of :
PELLAND, MICHAELJ,etal. : DECISION ON REQUEST TO
Application No. 12/936,488 : PARTICIPATE IN PATENT
Filed: December 20, 2010 : PROSECUTION HIGHWAY
Attorney Docket No. 3553 PROGRAM ANDPETITION

TO MAKE SPECIAL UNDER

37 CFR 1,102(a)

This is a decision on the renewed request to participate in the PCT Patent Prosecution Highway
(PPH)pilot program andthe petition under 37 CFR 1.102(a),filed February 15, 2011 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 of the corresponding PCT application, or _
(b) a national stage entry of another PCT application which claimspriority to the corresponding
PCT application, or (c) a national stage application that claims domestic/foreign priority to the
corresponding PCTapplication, (d) a national application which formsthe basis for the priority
claim in the corresponding PCT application, or (e) a continuation application of the U.S.
application which satisfies one of the above (a) to (d) scenarios.
(2) A copy ofthe latest international work product (WO/ISA, WO/IPEA,or IPER)in the
corresponding PCT application(s) whichindicates at least one claim in the PCT application has
novelty, inventive step, and industrial applicability.
(3) A copyofall claims which were indicated as having novelty, inventive step and industrial
applicability in the corresponding PCT application(s).
(4) English translations of the documentsin (2) and (3) (if the documentsare 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 statementlisting the documentscited in the international work
products (ISR, WO/ISA, WO/IPEA,IPER)of the corresponding PCT application(s).
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The request to participate in the PCT-PPHpilot program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded “special”status.

Telephone inquiries concerning this decision should be directed to Daniel Swerdlow at 571-272-
7531,

All other inquiries concerning the examinationor status of the application should be directed to
Patent Application Information Retrieval (PAIR) system.

The application is undergoing pre-examination processing. Onceit is released for examination,
the application will be forwarded to the examiner for action on the merits commensurate with
this decision.

/ Daniel Swerdlow /

Daniel Swerdlow

Quality Assurance Specialist
Technology Center 2600
Communications
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12/936488 12/20/2010 Michael J. Pelland OSO188PCTUS

CONFIRMATION NO.3553

26285 PUBLICATION NOTICE
K&L GATES LLP

PO SIXTH AVENUE MLLNL
PITTSBURGH, PA 15222-2613

Title:WIRELESS EARPHONE THAT TRANSITIONS BETWEEN WIRELESS NETWORKS

Publication No.US-201 1-0103609-A1
Publication Date:05/05/2011

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO’spublically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto,.gov/paltt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistancein electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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TITLE: SYSTEM AND METHOD FOR MOBILE TELEPHONEAS 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 and/or a rendering device (e.g., a headset),

DESCRIPTION OF THE RELATED ART

Mobile telephones have evolved from voice-only electronic devices to multi-functional clectronic

devices. For example, mobile telephones may now function as electronic organizers, digital cameras, audio

applications (e.g., MP3 players), video applications (e.g., video players), video game terminals, etc. Moreover,

mobile telephones are not only used for voice communications, but theyalso 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 ear during use.

Later, a wired ear bud and microphone were developed that connected to the mobile telephone were developed.

The wired ear bud allowsthe 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 telephonesis referred to as "Bluetooth"

technology. Bluetooth 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 "virtial cable", whereby one electronic device can easily

communicate with another electronic device.

Bluetooth operates using frequency-hopping spread spectrum, where data packets are spread across the

2.45-GHz 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 haye been

proposed for future versions ofthe standard, Bluetooth can support both synchronous connection oriented

("SCO") links for voice and asynchronous connectionless ("ACL") links for packet data.

Wireless local area networks ("WLANs") are now ubiquitous in everyday life. Such WLAN's are

commonly available in many public areas (so-called "hotspots" or “hotzones”), as well as in homes and office

environments. WLANsare generally compliant with one or more IEEE standards(e.g., 802.1 1a, 802.11b,

802.11g, etc.) and are easily configured to provide for open accessor 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 componentin a stationary, portable or fully mobile device. Examples ofsuch

implementations in a desktop computer include ISA or PCIcards, as wel] as an external or removable USB

adapter. Typical implementations for laptop computers include removable PCMCIAcards or embedded PCI

Express or USB adapters, while typical implementations for PDAs and mobile telephones include removable SD

Cards or embedded with USB or SDIO interconnections. In addition, the physical WLANadapteris typically

augmented with software (a “driver”) that allows the device’s operating system to manage the adapter and to

vreate 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 methodsfor facilitating communication between mobile telephones and mobile

telephoneaccessories(¢.g., headsets, hands-free kits, etc.) are generally capable of receiving signals received

directly from the mobile telephone. In the case ofwireless communication between the mobile telephone and

the mobile telephone accessory, a Bluetooth compatible protocolis often times utilized. With the Bluetooth

implementation, media may be received by the mobile telephone is generally provided in an [ETFprotocol(c.g.
SIP, SDP, RTP, TCP, UDP,etc.). Once received by the mobile telephone, the streaming media is converted into

a Bluetooth-specific protocol (¢.g., advanced audio distribution profile A2DP) and then transmitted to the

rendering device (e.g., 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 ta use the mobile telephone for multiple tasks, limits the battery life of the

mobiJe telephone,etc.

SUMMARY

Often times,it is desirable for users of mobile telephonesto utilize the full functionality of their mobile

telephoneaccessories, as well ag gain access to multimedia content. Thus, a strong need exists for a system and

method forestablishing a data path utilizing IETF-compliant protocols between endpoints (¢.g., steaming

source and rendering device) of a wireless network.

One aspectofthe 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 subnetinternet protocol (IP) address to a rendering device by the

mobile telephone;selecting at least one service and/or device by an associated user associated with the wireless

network; and routing streaming audio related to the selected service and/or device to the rendering device based

on the assigned subnet IP address.

Accordingto an aspectofthe invention, the mobile telephone is configured to provide one or more

operations on a received signal fromthe networkutilizing a Dynamic Iost Configuration Protocol.
According to an aspectofthe 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 ofthe invention, the request for access is transmitted by a wireless local area

adapter associated with the mobile telephone.

According to an aspect ofthe invention, wherein the mobile telephoneis associated with the rendering

device prior to requesting access to the wireless network,

According to an aspectofthe invention,the rendering device is a wireless headset.

According to an aspect of the invention, the mobile telephone is authenticated with the network prior ta
providing an identification of services and/or devices available on the wireless network.

According to an aspectofthe invention, the server is a media server.

Anotheraspect ofthe 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 from atleast

one of the servers on the network through the mobile telephone; receiving information 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.

Acoording to an aspect of the invention, the unique address is an Internet Protocol address associated
with the wireless local area network.

According to an aspectofthe invention, the received information includes anidentification ofservices

and/or devices ayailable on the network,

According to an aspect of the invention, the identification of services and/or devices include

multimedia content stored on a media server.

According to an aspectof the invention, the multimedia content includesat least one audible

component.

According to an aspectofthe invention, the multimedia contentalso includes a video component for

display on the mobile telephone.
According to an aspectof the invention, the mobile telephone is communicatively coupled to the local

area network through an 802.1 1-compatible communication protocol.

According to an aspect of the invention, the headset is communicatively coupled to the wireless local

area network through an 802.11-compatible communication protocol.

Accordingto an aspectof 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 Bluetooth,

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 subnetinternet protocol (IP) 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 and/or 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 subnet IP address.

According to an aspect of the invention, the session is controlled by the mobile telephone.

Anotheraspectof 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 througha 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 “comprise/comprising” when used in this specification is taken to

specify the presence ofstated features, integers, steps or components but does not preclude the presence or

addition of one or moreother 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, personaldigital

assistants (PDA's), portable communication apparatus, smart phonesorthelike.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other embodiments ofthe invention are hereinafter 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 andfeatures 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 1 is an exemplary block diagram of a mobile telephone and headsetin 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 ofa server in accordance with aspects of the present
invention,

Figures 5A 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 methodfor 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 telephone accessory, The mobile telephoneacts as a gateway or proxy for routing

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 thatthe inventionis notintendedto relate solely to mobile telephones and can relate to any type of
electronic equipment. Othertypes of electronic equipmentthat 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 shownin accordance with the present
invention. The illustrated electronic equipment assembly 10 includes electronic equipment12 and a wirelessly

coupled electronic equipment accessory 14. The electronic equipment 12 in the exemplary embodimentis a
mobile telephone and will be referred to as the mobile telephone 12. The mobile telephone 12 is shown as

having a “brick” or “block” design type housing 16, butit will be appreciated that other type housings, such as a
clamshell housing or a slide-type housing, may beutilized without departing from the scopeofthe invention.
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