UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 7,388,962 B2 Page 1 of 1
APPLICATION NO. : 10/826527

DATED : June 17, 2008

INVENTORC(S) : Cheung et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column 15, Line 50 (Claim 22, Line 2): “amplification is frequency dependent” should read --portion
having higher power is selected based on frequency--

Column 15, Line 51 (Claim 22, Line 3): “amplification” should read --power increase--

Column 16, Lines 4-5 (Claim 22, Lines 8-9): “amplification” should read --power of the output audio
signals--

Column 16, Line 13 (Claim 23, Line 2): “speaker,” should read --speaker;--

Signed and Sealed this
Twenty-ninth Day of December, 2020

Andrei Iancu
Director of the United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

Patent No.: 7388962

Issue Date:  06/17/2008
Appl. No.:  10/826,527
Filed: 04/15/2004

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 09 November 2020.

The request for issuance of Certificate of Correction for the above-identified correction(s) under the
provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)
Approved (3 Approved in Part O Denied

Comments:

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48

0J This is a decision on the petition filed to correct inventorship under 37 CFR 1.324.

(J This is a decision on the request under 37 CFR 1.48, petition filed . In view of the fact
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to
correct inventorship under 37 CFR 1.324.

The petition is hereby: O Granted O Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate
naming only the actual inventor or inventors.

/JOSEPH H FEILD/

Supervisory Patent Examiner, Art Unit 2689
Technology Center 2600

Phone: (§71)272-4090

Certificates of Correction Branch email: CustomerServiceCoC @uspto.gov CoC Central Phone Number: (703) 756-1814
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002
Patent. 7,388,962 Issued: June 17, 2008

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

REQUEST FOR CERTIFICATE OF CORRECTION
OF OFFICE MISTAKE
(35 U.S.C. §254, 37 CFR §1.322)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Attn: Certificate of Correction

Dear Sir:

Attached is Form PTO-1050 (Certificate of Correction) at least one copy of which
is suitable for printing.
The error(s) together with the exact page and line number where the error(s)

appear in the application file are as follows:

CLAIMS:

1. Inline 2 of claim 22 (column 15, line 50) change “amplification is frequency dependent’
to --portion having higher power is selected based on frequency--. This appears correctly
in line 2 of claim 28 on page 8 of Amendment A filed on September 7, 2007. After

Allowance, claims were renumbered with claim 28 becoming claim 22. [PTO Error]

2. Inline 3 of claim 22 (column 15, line 51) change “amplification” to --power increase--.
This appears correctly in line 3 of claim 28 on page 8 of Amendment A filed on September
7, 2007. After Allowance, claims were renumbered with claim 28 becoming claim 22.

[PTO Error]

Patent No. 7,388,962 1 Atty. Docket No. IPVBP002
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3. Inlines 8-9 of claim 22 (column 16, lines 4-5) change “amplification” to --power of the
output audio signals--. This appears correctly in line 7 of claim 28 on page 9 of
Amendment A filed on September 7, 2007. After Allowance, claims were renumbered with

claim 28 becoming claim 22. [PTO Error]

4. In line 2 of claim 23 (column 16, line 13) change “speaker,” to --speaker;--. This
appears correctly in line 2 of claim 22 on page 7 of Amendment A filed on September 7,
2007. After Allowance, claims were renumbered with claim 22 becoming claim 23. [PTO

Error]

Patentee hereby requests expedited issuance of the Certificate of Correction
because the error lies with the Office and because the error is clearly disclosed in the

records of the Office.

It is noted that the above-identified errors were printing errors that apparently
occurred during the printing process. Accordingly, it is believed that no fees are due in
connection with the filing of this Request for Certificate of Correction. However, if it is
determined that any fees are due, the Commissioner is hereby authorized to charge such

fees to Deposit Account 50-3874 (Order No. IPVBP002).

Respectfully submitted,

[Peter P. Tong/

Peter P. Tong
Registration No. 35,757
IpVenture, Inc.
4010 Moorpark Avenue
Suite 211
San Jose, CA 95117

Patent No. 7,388,962 2 Atty. Docket No. IPVBP002
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PTO/SB/44 (09-07)

Approved for use through 08/31/2010. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page _ 1 of _ 1
PATENT NO. : 7,388,962

APPLICATION NO.: 10/826,527

ISSUE DATE * June 17, 2008

INVENTOR(S) - CHEUNG et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In the Claims:

Column 15, Line 50 (Claim 22, Line 2): "amplification is frequency dependent" should be --portion having
higher power is selected based on frequency--

Column 15, Line 51 (Claim 22, Line 3): "amplification" should be --power increase--
Column 16, Lines 4-5 (Claim 22, Lines 8-9): "amplification" should be --power of the output audio signals--

Column 16, Line 13 (Claim 23, Line 2): "speaker," should be --speaker;--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

IpVenture, Inc.
4010 Moorpark Avenue
Suite 211
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is govered by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form 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 FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 41046662
Application Number: 10826527
International Application Number:
Confirmation Number: 2158

Title of Invention:

DIRECTIONAL HEARING ENHANCEMENT SYSTEMS

First Named Inventor/Applicant Name:

Kwok Wai Cheung

Customer Number:

34071

Filer:

Peter P. Tong/Angela Nijim

Filer Authorized By:

Peter P. Tong

Attorney Docket Number: IPVBP002
Receipt Date: 09-NOV-2020
Filing Date: 15-APR-2004
Time Stamp: 10:15:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

Document s . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y V " I. . 9
Number Message Digest | Part/.zip| (if appl.)

168088
1 Request for Certificate of Correction IPVBP002_Request_and_Cert_ no 3
Corr_11-20.pdf
450f656fe2df8a166984624ba681300ef683|
Warnings:
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Information:

Total Files Size (in bytes){ 168088

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 7,388,962 B2 Page 1 of 2
APPLICATION NO. : 10/826527

DATED : June 17,2008

INVENTOR(S) : Cheung et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

IN THE CLAIMS:

Column 14, line 33 (claim 1, line 9) “output audio signals is amplified more™ should be
--output audio signals is configured to have higher power--

Column 14, line 65 (claim 2, line 2) “wherein the amplification is frequency dependent”
should be
--wherein the portion having higher power is selected based on frequency--

Column 14, line 46 (claim 3, line 2) “wherein certain frequencies of the input audio signals
are not amplified” should be

--wherein the interface unit is configured not to increase the power of certain
frequencies of the output audio signals--

Column 14, line 49 (claim 4, line 2) “wherein the amplification depends on™ should be
--wherein the power increase depends on--

Column 14, line 55 (claim 5, line 5) “allow the amplification to be changed” should be
--allow the power of the output audio signals to be changed--

Column 14, line 57 (claim 5, line 7) “can change the amplification in view” should be
--can change the power in view--

Column 14, line 61 (claim 6, line 3) “higher in frequency than another” should be
--higher in frequency is selected over another--

Column 14, line 62 (claim 6, line 4) “frequencies receives greater amplification™ should be
--frequencies to have higher power--

Column 15, line 16 (claim 12, line 4) “wherein the amplification is reduced” should be
--wherein the power of the portion is reduced--
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 7,388,962 B2 Page 2 of 2
APPLICATION NO. : 10/826527

DATED : June 17,2008

INVENTOR(S) : Cheung et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 16, line 27 (claim 23, line 15) “unit is configured to modify the output audio
signals at least by modifying certain frequencies differently” should be

--unit is configured so that at least certain frequencies of the output audio
signals are being modified differently--

Signed and Sealed this

Seventh Day of July, 2009

JOHN DOLL
Acting Director of the United States Patent and Trademark Office
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E) IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002
Application No. 10/826,527 Issued: June 17, 2008
Patent: 7,388,962 B2 |

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

. CERTIFICATE OF MAILING
| hereby certify that this correspondence is being deposited with the U.S. Postal Service with sufficient postage as first-class mail on May 13,

2009 in an envelope addressed to the Commiss%Patents, P.O. Box 1450 Alexandria, VA 22313-1450.
Signed: ', ﬂ;f

Pat Tate

REQUEST FOR CERTIFICATE OF CORRECTION
OF OFFICE MISTAKE

(35 U.S.C. §254, 37 CFR §1.322) Certificat
e

Commissioner for Patents

P.O. Box 1450 MAY 2 1 2009

Alexandria, VA 22313-1450

Attn: Certificate of Correction of Corr ection

Dear Sir:

Attached is Form PTO-1050 (Certificate of Correction) at least one copy of which
is suitable for printing. The errors together with the exact page and line number where
the errors are shown correctly in the application file are as follows:

IN THE CLAIMS:

Column 14, line 33 (claim 1, line 9) “output audio signals is amplified more”
should be

--output audio signals is configured to have higher power--

Column 14, line 65 (claim 2, line 2) “wherein the amplification is frequency
dependent’
should be

--wherein the portion having higher power is selected based on frequency--

Patent No. 7,388,962 1 Atty. Docket No. IPVBP002

Apple EXI1014 Pagell
Apple v. IngenioSpec  [PR2026-00144



Column 14, line 46 (claim 3, line 2) “wherein certain frequencies of the input
audio signals are not ampilified”
should be

--wherein the interface unit is configured not to increase the power of certain

frequencies of the output audio signals--

Column 14, line 49 (claim 4, line 2) “wherein the amplification depends on”
should be

--wherein the power increase depends on--

Column 14, line 55 (claim 5, line 5) “allow the amplification to be changed”
should be

--allow the power of the output audio signals to be changed--

Column 14, line 57 (claim 5, line 7) “can change the ampilification in view”
should be

--can change the power in view--

Column 14, line 61 (claim 6, line 3) “higher in frequency than another”
should be

--higher in frequency is selected over another--

Column 14, line 62 (claim 6, line 4) “frequencies receives greater amplification”
should be

--frequencies to have higher power--

Column 15, line 16 (claim 12, line 4) “wherein the amplification is reduced”

should be

Patent No. 7,388,962 2 Atty. Docket No. IPVBP002
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--wherein the power of the portion is reduced--

Column 16, line 27 (claim 23, line 15) “unit is configured to modify the output
audio signals at least by modifying certain frequencies differently”
should be

--unit is configured so that at least certain frequencies of the output audio signals

are being modified differently--
These appear correctly in the Amendment A filed September 7, 2007.

It is noted that the above-identified errors were printing errors that apparently
occurred during the printing process. Accordingly, it is believed that no fees are due in
connection with the filing of this Request for Certificate of Correction. However, if itis
determined that any fees are due, the Commissioner is hereby authorized to charge

such fees to Deposit Account 50-3874 (Order No. IPVBP002).
Respectfully submitted,
Peter P. Tong
Registration No. 35,757

Patent No. 7,388,962 3 Atty. Docket No. IPVBP002
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' PTO/SB/44 (09-07)
Approved for use through 08/31/2010. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page_1__of _2

PATENT NO. : 7,388,962
APPLICATION NO.: 10/826,527
ISSUE DATE * June 17, 2008

INVENTOR(S)  : SHEUNG et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

IN THE CLAIMS:

Column 14, line 33 (claim 1, line 9) “output audio signals is amplified more” should be
--output audio signals is configured to have higher power--

Column 14, line 65 (claim 2, line 2) “wherein the amplification is frequency dependent” should be
--wherein the portion having higher power is selected based on frequency--
Column 14, line 46 (claim 3, line 2) “wherein certain frequencies of the input audio signals are not amplified”
should be
--wherein the interface unit is configured not to increase the power of certain frequencies of the output
audio signals--

Column 14, line 49 (claim 4, line 2) “wherein the amplification depends on” should be
--wherein the power increase depends on--

Column 14, line 55 (claim 5, line 5) “allow the amplification to be changed” should be
--allow the power of the output audio signals to be changed--

Column 14, line 57 (claim 5, line 7) “can change the amplification in view” should be
--can change the power in view--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

IpVenture, Inc.

5150 El Camino Real, Bldg. A, Suite 22

Los Altos, CA 94022
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form 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 FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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. PTO/SB/44 (09-07)
Approved for use through 08/31/2010. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page_2 of_2

PATENT NO. : 7,388,962
APPLICATION NO.: 10/826,527
ISSUE DATE - June 17, 2008

INVENTOR(S) ' CHEUNG et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 14, line 61 (claim 6, line 3) “higher in frequency than another” should be
--higher in frequency is selected over another--

Column 14, line 62 (claim 6, line 4) “frequencies receives greater amplification” should be
--frequencies to have higher power--

Column 15, line 16 (claim 12, line 4) “wherein the amplification is reduced” should be
--wherein the power of the portion is reduced--

Column 16, line 27 (claim 23, line 15) “unit is configured to modify the output audio signals at least by
modifying certain frequencies differently” should be

--unit is configured so that at least certain frequencies of the output audio signals are being modified
differently--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

IpVenture, Inc.
5150 EI Camino Real, Bldg. A, Ste. 22
Los Altos, CA 94022
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form 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 FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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' PTO/SB/44 (09-07)
Approved for use through 08/31/2010. OMB 0651-0033

- 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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page_1_of __2

PATENT NO. : 7,388,962
APPLICATION NO.: 10/826,527
ISSUE DATE * June 17, 2008

INVENTOR(S) ' CHEUNG et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

IN THE CLAIMS:

Column 14, line 33 (claim 1, line 9) “output audio signals is amplified more” should be
--output audio signals is configured to have higher power--

Column 14, line 65 (claim 2, line 2) “wherein the amplification is frequency dependent” should be
--wherein the portion having higher power is selected based on frequency--

Column 14, line 46 (claim 3, line 2) “wherein certain frequencies of the input audio signals are not amplified”
should be
--wherein the interface unit is configured not to increase the power of certain frequencies of the output
audio signals--

Column 14, line 49 (claim 4, line 2) “wherein the amplification depends on” should be
--wherein the power increase depends on--

Column 14, line 55 (claim 5, line 5) “allow the amplification to be changed” should be
--allow the power of the output audio signals to be changed--

Column 14, line 57 (claim 5, line 7) “can change the amplification in view” should be
--can change the power in view--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

IpVenture, Inc.

5150 El Camino Real, Bldg. A, Suite 22

Los Altos, CA 94022
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form 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 FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissloner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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. PTO/SB/44 (09-07)
Approved for use through 08/31/2010. OMB 0651-0033

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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page__2 of_2
PATENT NO. 1 7,388,962
APPLICATION NO.: 10/826,527

ISSUE DATE : June 17, 2008

INVENTORS)  * CHEUNG et al.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

Column 14, line 61 (claim 6, line 3) “higher in frequency than another” should be
--higher in frequency is selected over another--

Column 14, line 62 (claim 6, line 4) “frequencies receives greater amplification” should be
--frequencies to have higher power--

Column 15, line 16 (claim 12, line 4) “wherein the amplification is reduced” should be
--wherein the power of the portion is reduced--

Column 16, line 27 (claim 23, line 15) “unit is configured to modify the output audio signals at least by
modifying certain frequencies differently” should be

--unit is configured so that at least certain frequencies of the output audio signals are being modified
differently--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

IpVenture, Inc.

5150 EI Camino Real, Bldg. A, Ste. 22

Los Altos, CA 94022
This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form 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 FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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PTO/SB/44 (09-07)

Approved for use through 08/31/2010. OMB 0651-0033

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.

_(Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE
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In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner: PENDLETON, DIONNE
Filed: April 15,2004 Group: 2615
Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS
CERTIFICATE OF FACSIMILE
I hereby certify that this correspondence is being
transmitted via facsimile to: Commissioner for
Patents, Alexandria, VA 22313-1450 on September 7, 2007.
Sigpeql: .
L/j Yoz ¥ Y |
Printed Name: Patricia Tate -
AMENDMENT A
Mail Stop
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated June 15, 2007, please amend the above-

identified patent application as follows:

Amendments to the Specification are reflected on page 2 of this paper.

Amendments to the Drawings are reflected on page 3 of this paper.

Amendments to the Claims are reflected in the listing of claims which being on page 3
of this paper.

Remarks/Arguments begin on page 9 of this paper.
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Amendments to the Specification:

In the Specification

On page 9, after paragraph 41 of the specification, please ADD paragraph 41.1 as
follows:

[0041.1] FIG. 11 shows a hearing enhancement system having a computing

unit according to one embodiment of the invention.

On page 9, please AMEND paragraph 42 of the specification as follows:

[0042] Same numerals in Figures 116 Figures 1-11 are assigned to similar

elements in all the figures. Embodiments of the invention are discussed below with
reference to Figures1—10 Figures 1-11. However, those skilled in the art will readily
appreciate that the detailed description given herein with respect to these figures is for

explanatory purposes as the invention extends beyond these limited embodiments.
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Amendments to the Drawings:

In the Drawings:

Please ADD new sheet illustrating Fig. 11 to the application.
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Amendments to the Claims:
The listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims

1. (Currently amended) A hearing enhancement system for a user, comprising:

an interface unit that has a directional speaker and a microphone;
wherein

the microphone receives input audio signals, which are transformed into
ultrasonic signalss,

the speaker transmits the ultrasonic signalsz,

at least a portion of the ultrasonic signals is transformed into output audio
signals in air,;and ,

a portion of the input output audio signals is configured to have higher
power is-amplified-more than another portion to enhance the hearing of the user,
and

wherein the directional speaker is configured to be spaced apart from at

least one of the ears of the user so that at least a portion of the ultrasonic signals is

transformed into output audio signals outside the at least one of the ears of the

user, to be received by the at least one of the ears of the user.

2. (Currently amended) A hearing enhancement system as recited in claim 1 wherein the

amplifieations the portion having higher power is selected based on frequency
dependent.

3. (Currently amended) A hearing enhancement system as recited in claim 2 wherein at

least a portion of the audio frequencies that is higher in frequency is selected over than

another portion of the audio frequencies to have higher power receives-greater
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4. (Currently amended) A hearing enhancement system as recited in claim 2 wherein the

interface unit is configured not to increase the power of certain frequencies of the input
output audio signals are-net-amplified.

5. (Currently amended) A hearing enhancement system as recited in claim 2 wherein the

amplification power increase depends on at least one characteristic of the hearing of the

user.

6. (Currently Amended) A hearing enhancement system as recited in claim 5,
wherein the at least one characteristic of the hearing of the user is determined
through calibrating the hearing of the user,

wherein the system is configured to allow the power of the output audio signals to
be changed as a function of frequency. and

wherein the user can change the power in view of the calibration results.

7. (Original) A hearing enhancement system as recited in claim 1 wherein the system can

be de-activated by the user.

8. (Previously presented) A hearing enhancement system as recited in claim 1 wherein
when the system is not activated, the system can be activated depending on at least one

word spoken by the user.

9. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have a power level. and

wherein depending on the power level of the input audio signals, the system can

be in a standby mode.

10. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have an average power level, and

wherein depending on the average power level of the input audio signals, the

system can be in a standby mode.
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11. (Original) A hearing enhancement system as recited in claim 1 wherein the

microphone is a directional microphone.

12. (Currently Amended) A hearing enhancement system as recited in claim 1
wherein the input audio signals have an average power level, and

wherein the amplifieation power of the portion is reduced or limited if the average

power level of the input audio signals is higher than a preset threshold.

13. (Original) A hearing enhancement system as recited in claim 1 wherein the system

further includes a rechargeable battery.

14. (Original) A hearing enhancement system as recited in claim 1 wherein the system

also can function as a phone.

15. (Currently Amended) A hearing enhancement system as recited in claim 1,
wherein the system includes more than one directional speaker, and
wherein the phases of the ultrasonic signals driving at least two of the speakers
differ by a preset value, and

wherein the direction of the output audio signals can be changed by changing the

preset value.
16. (Previously presented) A hearing enhancement system as recited in claim 1 wherein

the system can also access audio signals from another instrument through a wire or a

wireless connection.

17. (Original) A hearing enhancement system as recited in claim 16 wherein the another

instrument is a portable instrument.

18. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is an entertainment unit.
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19. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is a phone.

20. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related-te a microphone at an event, and

wherein audio signals are accessed from another instrument through a wireless

connection.

21. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related-te a speaker at an event, and

wherein audio signals are accessed from another instrument through a wireless

connection.

22. (Currently Amended) A hearing enhancement system for a user, comprising:
a directional speaker;
a microphone; and
a computing unit operatively coupled to the directional speaker and the

microphone,

wherein the microphone receives input audio signals, and-the-computing-unit

wherein the directional speaker outputs ultrasonic waves based on the medified

input audio signals,

wherein the directional speaker is configured to be spaced apart from at least one

of the ears of the user so that at least a portion of the ultrasonic signals is transformed into

output audio signals outside the at least one of the ears of the user, to be received by the

at least one of the ears of the user, and
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wherein the computing unit is configured so that at least certain frequencies of the

output audio signals are being modified differently than other frequencies to enhance the
hearing of the user.

23. (Cancelled)

24. (Previously presented) A hearing enhancement system as recited in claim 22,
wherein the speaker is attachable to the clothing worn by the user, and
wherein the directional speaker can direct the ultrasonic waves towards at least

one ear of the user from the worn position of the directional speaker.

25. (Original) A hearing enhancement system as recited in claim 22, wherein the

computing unit is integral with the directional speaker.

26. (Original) A hearing enhancement system as recited in claim 22, wherein the
computing unit is separate from the directional speaker but operatively couples with the

directional speaker over a wireless link.

27. (Previously presented) A hearing enhancement system as recited in claim 22,
wherein the computing unit has a reduced power mode and a normal power mode, and
wherein the computing unit can be automatically switched between the power modes
based on at least one characteristic of the input audio signals, thereby reducing power

consumption by the computing unit.

28. (New) A hearing enhancement system as recited in claim 1,

wherein the portion having higher power is selected based on frequency,

wherein the power increase depends on at least one characteristic of the hearing of
the user,

wherein the at least one characteristic of the hearing of the user is determined

through calibrating the hearing of the user,
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wherein the system is configured to allow the power of the output audio signals to
be changed as a function of frequency,

wherein the system can be in a standby mode to reduce power consumption by the
system,

wherein the system further includes a rechargeable battery, and

wherein the system also can function as a phone.
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REMARKS

Applicants previously presented claims 1 through 27 for examination. In the
above-identified Office Action, the Examiner has withdrawn a prior election/restriction
requirement, which Applicants acknowledge with gratitude; objected to the drawings;
objected to the specification; and rejected all the claims.

Applicants appreciate the Examiner’s detailed comments in her Office Action to
the above-identified application. For the reasons to be stated below, however, Applicants
respectfully traverse the rejections.

By this amendment, Applicants have cancelled claim 23; have amended claims 1-
6,9, 10, 12, 15 and 20-22 to further clarify the subject matter regarded as the invention;
have added claim 28; and have submitted a proposed new drawing with corresponding
changes in the specification. Accordingly, claims 1-22 and 24-28 remain pending.
Applicants respectfully request that the Examiner reconsider the application in light of

the amendments and the remarks expressed herein.

Drawing Objections

The Office Action objected to the drawings because the “computing unit” as
recited in claims 22 and 25-27 allegedly was not shown. To expedite the prosecution,
Applicants have added Figure 11 as support for the “computing unit”. The support for
Figure 11 can be found, for example, in claims 22 and 25-27. In view of the submission,

Applicants respectfully request withdrawal of the objection.

Antecedent Basis Objections

Claims 9, 10 and 12 were objected to because of allegedly improper antecedent
basis for the term “power level” and “average power level.” To expedite the prosecution,
Applicants have amended claims 9, 10 and 12 accordingly. In view of the amendment,

Applicants respectfully request withdrawal of the objection.
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112 Rejections
Claims 20 and 21 were rejected under 35 U.S.C. 112, second paragraph, as

allegedly being indefinite for failing to particularly point out and distinctly claim the
subject matter which Applicants regard as the invention. Specifically, the Office Action
stated that the recitation “at an event” was not clear. Applicants respectfully disagree.

In a general sense, claim 20 is on a hearing enhancement system that can access
audio signals from another instrument, and the another instrument is related to a
microphone at an event. Claim 21 is on a hearing enhancement system that can access
audio signals from another instrument, and the another instrument is related to a speaker
at an event. The event can be, for example, a concert, a play or a presentation.

For example, paragraphs 88- 91 in the specification, partially reproduced below
with emphasis added, can help explain the phrase “at an event™:

In private, such as at home, hearing impaired people sometimes might
have a tendency to increase the sound level of audio or video instruments a bit too
high. On the other hand, in public, hearing impaired people sometimes might have
difficulty hearing. In one embodiment, the system is further designed to pick up,
capture or access audio signals from portable or non-portable instruments, with

the interface unit serving as a personalized listening unit.

FIG. 10 shows examples of such other portable or non-portable
instruments. The instruments can be used in a private environment, such as at
home, or attached to the user. This can include entertainment units, such as
televisions, stereo systems, CD players, or radios....

Regarding public use, the user can be at a conference or a theater. The

system can be coupled to the conference microphone or the theater speaker

wirelessly, and thus be capable of capturing and enhancing the audio signals
therefrom.
As stated above, the user goes to an event, such as going to a conference or to a theater. A
hearing enhancement system according to an embodiment of the present invention can
help the user hear at the event. The system can access audio signals from an instrument,

which can be a microphone at the event. Alternatively, the system can access audio
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signals from an instrument, which can be a speaker at the event. At least based on the
above explanation, Applicants do not understand why the phrase “at an event” is unclear.

Hence Applicants respectfully request withdrawal of the 112 rejection.

103 Rejections regarding claims 1-6, 11 and 13-26
Claims 1-6, 11 and 13-26 under 35 USC 103(a) as being unpatentable over

Taenzer et al. (US 6,631,196, hereinafter referred to as “Taenzer”) in view of Fretz (US

6,275,596). Applicants respectfully disagree.

Instead of audio signals, Taenzer delivers inaudible ultrasonic signals to a user’s

ear

Taenzer teaches a communication system that relies oﬁ transporting inaudible
ultrasonic carrier directly into the ear canal of a user. Then the non-linearity within the
ear itself demodulates the ultrasonic carrier, without producing audible sounds at the
input to the user’s ear.' In Taenzer, the “ultrasound-to-audio-sound conversion in the
middle and/or inner ear does not require creation of audible sonic pressure waves in the
air ....”% Since “audio acoustic energy is not produced in the air, audio acoustic sound is
not radiated from the user's ear. As such, others in the vicinity of the user will hear no
sound from the earpiece, thereby providing secure secret communication.”

The Office Action alleged that in Taenzer, “at least a portion of the ultrasonic
signals is transformed into output audio signals in air,” and cited col. 7, lines 24-28 as
support. Applicants again respectfully disagree. That section of Taenzer is reproduced as
follows, with emphasis added:

In either case, the mounting means is configured to mount an output of the

ultrasonic transducer in proximity to a human ear canal at a location where a

hearing mechanism associated with the human ear canal receives the audio signal

as inaudible airborne ultrasonic energy.

In the above section, Taenzer has not taught or suggested ultrasonic signals being

transformed into output audio signals in air. That section seems to teach just the

! See Taenzer’s Abstract.
2 Col. 5, lines 1-3 in Taenzer.
3 Col. 5, lines 29-31 in Taenzer.
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opposite—the human ear receives the audio signal as inaudible airborne ultrasonic
energy.
Taenzer intends not to create any audio sound outside the user’s ear. Taenzer has
re-emphasized this objective at numerous places of its patent. For example,
¢ Exemplary embodiments rely on the airborne transport of an inaudible ultrasonic
carrier directly into the hearing mechanism of a user . LA
¢ The ultrasound-to-audio-sound conversion in the middle and/or inner ear does not
require creation of audible sonic pressure waves in the air .. 2
¢ [A]udio acoustic energy is not produced in the air L8
o In either case, the mounting means is configured to mount an output of the
ultrasonic transducer in proximity to a human ear canal at a location where a
hearing mechanism associated with the human ear canal receives the audio signal

as inaudible airborne ultrasonic energy.’

¢ The transducers 506 and 510, along with any other desired components, can be
mounted in a mounting means, such as an earpiece, such that outputs from the
transducers are in proximity to a human ear at a location where the hearing

mechanism of the human ear receives the signal as inaudible airbome ultrasonic
8

acoustic energy.
¢ Because the communication device outputs inaudible pressure waves, there is no
or very little audio frequency vibration of the tympanic membrane.... As such,

there is no radiation of audible sound pressure waves from the ear, even when the

device is used in an open canal or partially open canal configuration. °

e Use of this invention for providing the “sound” delivery portion of the system
solves the feedback problem with no drawbacks, because the microphone is only
sensitive to audio frequency sonic signals, while the inventive sound delivery

system only delivers inaudible ultrasonic signals to the ear.'”

4 Col. 4, lines 59-61 in Taenzer.

5 Col. 5, lines 1-3 in Taenzer.

8 Col. 5, lines 29-30 in Taenzer, with emphasis added.
7 Col. 7, lines 24-28 in Taenzer, with emphasis added.
8 Col. 12, lines 8-13 in Taenzer, with emphasis added.
% Col. 12, lines 41-48 in Taenzer, with empbhasis added.
19 Col. 13, lines 2-7 in Taenzer, with emphasis added.
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This is in distinct contrast to Applicants’ claimed invention. For example, Applicants’

independent claims 1 and 22 include the following limitations:
the directional speaker is configured to be spaced apart from at least one of the
ears of the user so that at least a portion of the ultrasonic signals is transformed
into output audio signals outside the at least one of the ears of the user, to be
received by the at least one of the ears of the user

Thus, not only has Taenzer not taught or suggested Applicants’ claimed invention,

Taenzer teaches away from Applicants’ claimed invention.

Combining Taenzer and Fretz would destroy the intended function of Taenzer
Taenzer does not teach that a portion of the output audio signals is configured to

have higher power than another portion to enhance the hearing of the user. To try to
remedy the deficiencies, the Office Action introduced Fretz.

Fretz pertains to an open ear canal hearing aid system so that the ear canal is at
least partially open for directly receiving ambient sounds.'' Fretz specifically teaches that
its hearing aid system generates “audible sounds and delivers these sounds to the hearing
aid tube 30”.'? In other words, audible sounds are delivered to the ear of the user. This is
distinctly different and again teaches away from Taenzer, which only delivers inaudible
sound to the ear.

References cannot be combined if their intended function is destroyed. To
combine Fretz with Taenzer would destroy the intended function of Taenzer. Thus it is
inappropriate to combine Fretz with Taenzer.

In addition, Fretz also cannot overcome the deficiencies Applicants noted above
regarding Taenzer.

Based on the foregoing, it is submitted that claims 1 and 22 are patentably distinct
from Taenzer and Fretz, singly or in combination. In addition, it is submitted that
dependent claims 2-6, 11, 13-21, and 23-26 are also patentably distinct for at least the
same reasons. Additional reasons regarding a number of dependent claims being

patentable over Taenzer and Fretz are discussed below.

! See Fretz’s Abstract.
12 Col. 6, lines 39-41 of Fretz.
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Claim 6: Power can be changed as a function of frequency

The Office Action rejected claim 6 arguing that the identification of frequencies
to be amplified for a specific wearer is inherently determined through calibration.
Applicants respectfully disagree.

To further clarify the limitations, Applicants have amended claim 6 to include the
limitations of the hearing enhancement system being configured to allow the power of the
output audio signals to be changed as a function of frequency, such that the user of the
system can change the power in view of the calibration results. Fretz does not teach or
suggest hearing calibration, let alone allowing the power to be changed as a function of
frequency. Thus, it is submitted again that claim 6 is patentably distinct from Taenzer and

Fretz, singly or in combination.

Claim 15: Direction of the output audio signals can be changed

The Office Action rejected claim 15 arguing that Taenzer teaches “more than one
directional speaker” in its Figure 5. Applicants respectfully disagree. The two speakers in
Taenzer’s Figure 5 generate two ultrasonic frequencies. The difference between the two
frequencies becomes the audio signal.

There is no teaching or suggestion in Taenzer where the phases of the ultrasonic
signals driving at least two directional speakers differ by a preset value, and the direction
of the output audio signals can be changed by changing the preset value. Thus, it is
submitted again that claim 15 is patentably distinct from Taenzer and Fretz, singly or in

combination.

Claims 20 and 21: The another instrument is related to a microphone or a speaker
at an event.

The Office Action just asserted conclusively, with no support, that Taenzer
appears to teach that its system can access audio signals from another instrument, and the
another instrument is related to a microphone or a speaker at an event. Applicants
respectfully disagree. There is no such teaching or suggestion in Taenzer. Rejections on
obviousness grounds cannot be sustained by mere conclusory statements. Instead there

must be some articulated reasoning with some rational underpinning to support the legal

Appln. No. 10/826,527 15 Docket No. IPVBP002

Apple EXI1014 Page 34
Apple v. IngenioSpec  IPR2026-00144



conclusion of obviousness. Applicants again respectfully request withdrawing the 103

rejections on claims 20 and 21.

Claim 24: the speaker is attachable to the clothing worn by the user

The Office Action rejected claim 24, relying on col. 7, lines 13-18, and
inappropriately arguing that Taenzer’s speaker can be in any other convenient location
near a user’s ear. Applicants respectfully disagree.

In col. 7, lines 13-18, Taenzer explained that its earpiece 112 can be “in any other
convenient location near or in a user’s ear.” However, that section of Taenzer specifically
defines its earpiece 112 by stating that “A means for mounting the transducer or
transducers is represented as an earpiece 112....” In other words, the earpiece 112 in
Taenzer is its means for mounting Taenzer’s transducer. The earpiece 112 is not
Taenzer’s speaker.

As explained above, Taenzer’s speaker delivers inaudible ultrasonic signals to the
ear, with no audio acoustic energy produced in air. Thus, it is not clear how Taenzer’s
speaker can be attached to the clothing worn by the user. Thus, it is submitted again that

claim 24 is patentably distinct from Taenzer and Fretz, singly or in combination.

Claim 26: Computing unit separate from directional speaker

The Office Action rejected claim 26, alleging that Taenzer in its column 8, lines
43-48, reads on the limitation of Applicants’ computing unit that is separate from the
directional speaker but operatively coupling with the speaker over a wireless link.
Applicants respectfully disagree.

In the section cited by the Office Action, Taenzer teaches a communication
device 100 including a microphone 116 to pick up the user’s voice, for transmission to a
remote location via a wired link or a wireless link (connected tb a sound processing unit).
Though not clear what Taenzer’s sound processing unit does, Applicants submit that the
sound processing unit is different from Applicants’ claimed computing unit.

Applicants in claim 26 states that the computing unit is configured so that at least

certain frequencies of the output audio signals are being modified differently than other
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frequencies to enhance the hearing of the user. Note that at least a portion of the input
audio signals becomes the output audio signals via an ultrasonic transformation.

In Taenzer, though it is not clear what its sound processing unit does, the sound
processing unit is not configured so that at least certain frequencies of the output audio
signals are being modified differently than other frequencies to enhance the hearing of
the user, particularly when at least a portion of the input audio signals becomes the output
audio signals via an ultrasonic transformation. Thus, it is submitted again that claim 26 is

patentably distinct from Taenzer and Fretz, singly or in combination.

103 Rejections regarding claims 7-10, 12 and 27
The Office Action has also rejected claim 8 under 35 USC 103(a) as being

unpatentable over Taenzer in view of Fretz and further in view of Slavin (US 4,622,440,
claims 7, 9, 10 and 27 under 35 USC 103(a) as being unpatentable over Taenzer in view
of Fretz and further in view of Marx (US 4,955,729); and claim 12 under 35 USC 103(a)
as being unpatentable over Taenzer in view of Fretz and further in view of Charpentier
(US 5,321,758). Applicants respectfully disagree.

Initially, Applicants disagree with the reasons to combine Slavin, Marx and
Charpentier with Taenzer and Fretz in the manner that the Office Action proposes.
Furthermore, Slavin, Marx and Charpentier do not overcome the deficiencies of Taenzer
and Fretz noted above; with Taenzer and Fretz, singly or in combination, not teaching or
suggesting any of the independent claims, bringing in Slavin, Marx and Charpentier for
additional features in dependent claims would not remedy the deficiencies in Taenzer and .
Fretz regarding the independent claims. Based on the foregoing, it is submitted that
claims 7-10, 12 and 27 are patentably distinct from Taenzer, Fretz, Slavin, Marx and/or
Charpentier, singly or in any combination.

The independent or the dependent claims recite additional elements which when
taken in the context of the claimed invention further patentably distinguish the art of
record. The additional limitations recited in the independent claims or the dependent
claims are not further discussed as the above-discussed limitations are clearly sufficient

to distinguish the claimed invention from Taenzer, Fretz, Slavin, Marx and/or

Appln. No. 10/826,527 17 Docket No. IPVBP002
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Charpentier. Thus, it is respectfully requested that the Examiner withdraw the rejection of
claims 1-22 and 24-27 under 35 USC §103(a).

Regarding the remaining references cited by the Examiner, since they have not
been applied against any of the claims and do not appear properly applicable thereto, no
further mention thereof will be made.

In the event that the Examiner, upon reconsideration, determines that an action
other than an allowance is appropriate, the Examiner is requested and authorized to
telephone Applicants’ representative below prior to taking such action, if the Examiner
feels that such a telephone call will advance the prosecution of the present application.

If there are any issues remaining which the Examiner believes could be resolved
through either a Supplemental Response or an Examiner's Amendment, the Exafniner is
respectfully requested to contact the undersigned representative at the telephone number
listed below.

Any required fee in connection with the filing of this response is to be charged to

Deposit Account No. 50-0388.

Respectfully submitted,
2y
5150 El Camino Real By: i
Building A, Suite 22 Peter P. Tong
Los Altos, CA 94022 Registration No.: 35,737

(650) 903-9200 ext 102

Appln. No. 10/826,527
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TITLE OF INVENTION: DIRECTIONAL HEARING ENHANCEMENT SYSTEMS

APPLN. TYPE I SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $720 $300 $0 $1020 06/24/2008

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
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- the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 722 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 722 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (5§71)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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i Application No. Applicant(s)
. . 10/826,527 CHEUNG ET AL.
Notice of Allowability Examiner Art Unit
Dionne H. Pendleton 2627

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-—
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to AMENDMENT FILED 9/7/2007.

2. X The allowed claim(s) isfare 1-22 and 24-28.

3. [[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)[J Al b)[Od Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ______
3. [ Copies of the certified copies of the priority documents have been received in this national stag'e application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) (] to Paper No./Mail Date
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
. Paper No./Mail Date ____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. Xl Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [ Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [ Interview Summary (PTO-413),
. ) Paper No./Mail Date .
3. [J Information Disclosure Statements (PTO/SB/08), 7. [0 Examiner's Amendment/Comment
Paper No./Mail Date
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [Xl Examiner's Statement of Reasons for Allowance
of Biological Material
. 9. [ Other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability . Part of Paper No./Mail Date 20071125
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Application/Control Number: Page 2
10/826,527
Art Unit: 2627

DETAILED ACTION
Allowable Subject Matter
1. Claims 1-22 and 24-28 are allowed.

Reasons for allowance

2. The following is an examiner’s statement of reasons for allowance:

Regarding independent claims 1 and 22, the prior art of record fails to teach or
to fairly suggest the claimed invention as is set froth and connected with the other
elements.of the invention recited in claims 2-21 and 24-28, for the reasons set forth in
the applicant's response filed on 9/7/2007 and the attorney initiated interview of
9/7/2007.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee.‘ Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
3. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Norris (US 5,313,663) teaches an ear mounted receiver.
Norris (US 6,151,398) teaches an ultrasonic emitter.

Warren (US 7,013,009) teaches a device for wireless sound transmission.
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Application/Control Number: Page 3
10/826,527
Art Unit: 2627

Norris (US 2001/0055397) teaches a virtual speaker system utilizing ultrasonic sound.
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Dionne H. Pendleton whose telephone number is 571-
272-7497. The examiner can normally be reached on 10:30-7:00 M-F.
| If attempts to reach the examiner by telephone are unsuccessfull, the examiner’s
supervisor, Wayne Young can be reached on 571-272-7582. The fax phone nﬁmber for
the o_rganization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for |
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for uhpublished épplicatipns is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questibns on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service»Representative or access to the auiomated information |

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

9) »@wd elon

D. Pendleton
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. Application/Control No. Applicant(s)/Patent Under
Notice of References Cited i _
Examiner Art Unit
Dionne H. Pendleton 2627 Page 1 of 1
U.S. PATENT DOCUMENTS

* Countre%colg:-ﬁltmh;z?}(bi:; Code MMl?it\((eYY Name Classification
* 1 A | US-2001/0055397 12-2001 Norris et al. 381/79
* | B | US-5,313,663 05-1994 Norris, Elwood G. 455/351
* | ¢ | Us-6,151,398 11-2000 Norris, Elwood G. 381/77
* | p | US-7,013,009 03-2006 Warren, Peter 379/420.01

E | US-

F | US-

G | US-

H | US-

i | US-

J | USs-

K | US-

L | US-

M | US-

FOREIGN PATENT DOCUMENTS

* COuntre%coudr:»ﬁle'\llagﬂgr?; Code Mlvll)-stsYY Country Name Classification

N .

(0)

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U

v

w

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)

Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited
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Form 1449 (Modified) Atty. Docket No. 1IPVBP002
Application No.: 10/826,527
Information Disclosure Applicant Cheunget al.
Statement By Applicant Filing Date April 15,2004
Group 2644
(Use Several Sheets if Necessary) Page 4 of 4

AS
/DP! | pp. 685-701.

W.F. Druyvesteyn et al., "Personal Sound,” J. Audio Eng. Soc., Vol. 45, No. 9, September 1997,

/DP. AT | Y.W.Kim et al,, “Novel Preprocessing Technique to Improve Harmonic Distortion in AI{M% Cad

Parametric Array," ICSP 02 Proceedings, pp.1815-1818 -

IOP/ 1957, pp. 157-162.

AU | Z.A. Gol'dberg, “Certain Second-Order Quantities in Acoushcs," SOV PHYS ACOUST, Vol. 3,

Examiner yisnne Pendleton/ Date Considered  3/08/2007

Examiner: Initial citation considered. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
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- » CENTRALFAX CENTER
Amendments to the Specification: JAN 17 2008

On page 1, paragraph [0002] please amend as follows:
OK TO ENTER: /DP/

{0002] This application is also related to: (i) U.S. Patent Application No.

- 10/826,529 (now U.S. Patent 7,269,452), filed concurrantly, and entitled,
*“DIRECTIONAL WIRELESS COMMUNICATION SYSTEMS.” which Is hereby
incorporated herein by reference; (ii) U.S. Patent Application No, ———
10/826.531, filed concurrently, and entitled, “DIRECTIONAL SPEAKER FOR
PORTABLE ELECTRONIC DEVICE,” which is hereby incorporated herein by
reference; (iii) U.S. Patent Application No. ——— 10/826,537, filed concurrently,
and entitted, "METHOD AND APPARATUS FOR LOCALIZED DELIVERY OF
AUDIO SOUND FOR ENHANCED PRIVACY,” which is hereby incorporated
herein by reference; and (iv) U.S. Patent Application No. ———; 10/826,528, filed
concurrently, and entitled, “METHOD AND APPARATUS FOR WIRELESS
AUDIO DELIVERY.," which is hereby incorporated herein by reference.

On Page 10, please amend Paragraph [0046] as follows:

[0046] Consider the scenario where a friend is speaking to the user. In
one approach, the micrbphone 106 picks up the friend's speech, namely, her
audio signals. A hearing enhancement system according to the invention can
then use the audio signals to modulate ultrasound signals. Then, the directional
speaker 104 transmits the modulated ultrasonic signals In air towards the ear of
the user. The transmitted signals are demodulated in air to create the output
audio signals. Based on uitrasound transmission, the speaker 104 generates
directional audio signals and sends them as a cone (virtual cone) 108 to the
user's ear. In another approach, the diractional speaker 104 includes a physical
cone or a horn that directly transmits directional audio signals. In yet another

Appin. No. 10/826,527 2 Docket No. IPVBP002
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— ~ PATENT

approach, the audio signals from the speaker can be steered to the ear or the ear
canal, whose location can be identified through mechanisms, such as pattem
recognition. Different embodiments of the directional speakers have been
described in U.S. Patent Application No. ——— 10/826.529, filed concurrently,
and entitied “DIRECTIONAL WIRELESS COMMUNICATION SYSTEMS,” which
is hereby incorporated hersin by reference.

Appin. No. 10/826,527 3 Docket No. IPVBP002
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Issue Classification
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Application/Control No. Applicant(s)/Patent Under Reexamination

10826527 CHEUNG ET AL.
Examiner Art Unit

Pendleton, Dionne H 2627

INTERNATIONAL CLASSIFICATION

ORIGINAL
CLASS SUBCLASS CLAIMED NON-CLAIMED -
381 381 H 0 4 R 25/00 (2006.01.01)
H 0 4 M 1700 (2006.01.01)
CROSS REFERENCE(S)
H 0 4 B 1/10(2006.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
381 55 313 320 189 373
379 412

455 308

(Assistant Examiner) (Date)

endleton, Dionne H 11/26/2007

Total Claims Allowed:
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egal Instruments (Date)
Examiner)
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United States Patent and Trademark Office
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PO. Box 1450
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CONFIRMATION NO. 2158

FILING OR 371(c)
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FAX CENTER
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e " JAN 17 2888=~T

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPVYBP002
- Application No.: 10/826,527 ' Examiner: PENDLETON, DIONNE
Filed: April 15, 2004 Group: 2627 - |

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS
TE OF FA

I hereby certify that this correspondence is being transmitted via facsimile to:
Commissioner for Patents, Alexandria, VA 22313-1450 on January 17, 2008.

S L 2 NS

Primted Name: Patricia Tate

AMENDMENT B
Mail Stop
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

‘Dear Sir:

Further to the Amendment filed September 7; 2007, please further amend
the above-identified patent application as follows:

Amendments to the Specification begin on page 2 of this‘ paper.

Remarks/Arguments begin on page 4 of this paper. -

Appin. No. 10/826,527 1 Dacket No. IPVBPQ02
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- - ' ~— RECEIVED PATENT
Amendments to the Specification: JAN17 2008

On page 1, paragraph [0002] please amend as follows:

[0002] This application is also related to: (i) U.S. Patent Application No.
——— 10/826,529 (now U.S. Patent 7,269,452), filed concurrently, and entitled,
“‘DIRECTIONAL WIRELESS COMMUNICATION SYSTEMS,” which is hereby
incorporated herein by reference; (ii) U.S. Patent Application No. ———
10/826.531, filed concurrently, and entitled, “DIRECTIONAL SPEAKER FOR
PORTABLE ELECTRONIC DEVICE,"” which is hereby incorporated herein by
reference; (iii) U.S. Patent Application No. ——— 10/826,537, filed concurrently,
and entitted, "METHOD AND APPARATUS FOR LOCALIZED DELIVERY OF
AUDIO SOUND FOR ENHANCED PRIVACY,” which is hereby incorporated
herein by reference; and (iv) U.S. Patent Application No. ——— 10/826,528, filed
concurrently, and entitled, “METHOD AND APPARATUS FOR WIRELESS
AUDIO DELIVERY." which is hereby incorporated herein by reference.

On Page 10, please amend Paragraph [0046] as follows:

[0046] Consider the scenario where a friend is speaking to the user. In
one approach, the micrbphone 106 picks up the friend’'s speech, namely, ber
audio signals. A hearing enhancement system according to the invention can
then use the audio signals to modulate ultrasound signals. Then, the directional
speaker 104 transmits the modulated ultrasonic signals in air towards the ear of
the user. The transmitted signals are demodulated in air to create the output
audio signals. Based on ultrasound transmission, the speaker 104 generates
directional audio signals and sends them as a cone (virtual cone) 108 to the
user's ear. In another approach, the diractional speaker 104 includes a physical
cone or a horn that directly transmits directional audio signals. In yet another

Appin. No. 10/826,527 2 Docket No. IPVYBP002
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PATENT

approach, the audio signals from the speaker can be steered to the ear or the ear
canal, whose location can be identified through mechanisms, such as pattemn
recognition. Different embodiments of the directional speakers have been
described in U.S. Patent Application No. ——— 10/826,529, filed concurrently,
and entitled “DIRECTIONAL WIRELESS COMMUNICATION SYSTEMS,” which
is hereby incorporated herein by reference.

Appin. No. 10/826,527 3 Docket No. IPVBP002
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S ~— PATENT
REMARKS

The specification has been amended to update certain application

numbers.

Respectfully submitted,

N

C. Douglass Thomas
Reg. No. 32,947
(650) 903-9200

Appin. No. 10/826,527 . 4 Docket No. IPVBPD0O2
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‘ RECEIVED
NTRAL FAX CENTER

& AN 17208 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

.\J X

In re application of: CHEUNG et al. - Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner: PENDLETON, DIONNE
Filed: April 14, 2004 Group: 2627

Titte: DIRECTIONAL HEARING ENHANCEMENT
SYSTEMS

IF[

I hereby certify that this correspondence is being transmitted via facsimile to:
Commissioner for Pneﬁmﬂn’a, VA 22313-1450 on January 17, 2008.

Signed: ; m M

7 Primed Name: Patricia Tate

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

' Dear Sir:

The references listed in the attached PTO Form 1449, a copy of which is attached,
may be material to examination of the above-identified patent application. Applicants
submit these references in compliance with their duty of disclosure pursuant to 37 CFR
§81.56 and 1.97. The Examiner is requested to make these citations of official record in
this application. '

This Infarmation Disclosure Statement is not to be construed as a representation
that a search has bean made, that additional information material to the examination of this
application does not exist, or that this reference indeed constitutes prior art.

This Information Disclosure Statement is being filed after the mailing date of the first
Office Action on the merits, or after three months of the filing date of this application,

whichever event occurred last, but it is believed before the mailing date of either: (i) a final
action under §1.113 or (ii) a notice of allowance under §1.311, whichever occurs first.

Appln. No. 10/826,527 -1- Atty. Docket No. IPVBP002
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Accompanying this Information Disclosure Statement is

[X] a statement as specified in 37 CFR 1.97(e); or

[[] the fee set forth in 37 CFR 1.17(p).

37 CFR §1.97(e) Statement

The undersigned hereby states: that no item of information contained in the
Information Disclosure Statement was cited in a communication from a foreign patent office
in a counterpart foreign application, and to the knowledge of the person signing the
certification after making reasonable inquiry, no item of information éontained in the
Information Disclosure Statement was known to any individual designated in § 1.56(c)
more than three months prior to the filing of the Information Disclosure Statement. Note,
however, that item (A) of the attached PTO Form 1449 represents an archived version of
itemn (E), page 2 on the PTO Form 1449 previously submitted and received by the USPTO
on January 21, 2005.

Respectfully submitted,

C.' v ﬁ%‘n@-’
C. Douglass Thomas

~Reg. No. 32, 947

5051 El Caminoc Real
Building A, Suite 22
Los Altos, CA 94022

Apph. No. 10/826,527 -2- Atty. Docket No. IPVBP002
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RECEIVED

Jan 17 2008 6:25PM 650 803 ssoocEmRALFAXCéDNTER
JAN 17 2008
Form 1449 (Modified) Atty. Docket No. IPVBP002™
Application No.: 10/828,527
Information Disclosure Applicant CHEUNG et al.
Statement By Applicant Filing Date April 15, 2004
Group 2627
{Use Several Sheets if Necessary) Page 1 of 1
U.S. Patent Documents
Examiner | No. | Patent No. Date Patentee Class | Sub- Filing
Initial . class Date
1. 13,942,139 Mar.-76 | Cooper et al
2. 15,495,534 Feb.-96 |Inanaga et al.
3. |5,588,041 Dec.-96 | Mever et al.
4. 5,764,595 Jun.-98 | Power
5. 5,764,782 Jun.-98 |[Hayes
6. {5,777,665A Jul.-98 | McNelley et al.
7. 16,279,946 B1 Aug.-01 | Johnson et al.
8. |6,556,687 B1 Apr.-03 | Manabe
9. 16,584,367 B1 Jul.-03 Marash et al.
10. | 2001/0038698 A1 Nov.-01 | Breed et al.
11. | 2002/0005777 A1 Jan.-02 | Rodewald et al.
12. 12002/0008718 A1 Jan.-02 | Obradovich
13. | 2002/0141599 A1 Qct.-02 | Trajkovic et al.
14. ]2002/0149705 A1 Oct-02 |Allen et al.
Forelgn Documents
Translation
Init. Document No, Date Country Class | Subclass | Yes No
Other Documents (Including Author, Title, Date, Portinent Pages, etc.)
A American Technology Corporation, HyperSonic Sound, January 22, 2002,
www.atacsd.com
B Brain, Marshall, How USB Ports Work, October 11, 2002,
< www.howstuffworks.com/usb.
D
E
Examiner Date Considered

Examiner: Initial citation considered. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.
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, RECEIVED
- s CENTRAL FAX CENTER
JAN 17 2008
TO: FROM:
Commissioner for Patents, - C. Douglass Thomas
Mail Stop: Ph: 650-903-9200,
Fax: 650-903-9800
COMPANY: DATE:
United States Patent Office - 1/17/2008
FAX NUMBER: NO. OF PAGES (INCLUDING COVER):
571-273-8300 21
PHONE NUMBER: SENDER'S REFERENCE NUMBER:
IPVBP002
RE: RECIPIENT’S REFERENCE NUMBER:
10/826,527
%)ﬂ/@m
NOTES/COMMENTS: d

Transmitted herewith are the following documents for entry into the above-noted

file:

Amendment B

Information Disclosure Statement
Forrﬁ 1449

2 (Sited References

Thank you.

4 pages
2 pages
1 page

13 pages

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS PRIVILEGED AND CONFIDENTIAL
AND 1S INTENDED ONLY FOR THE USE OF THE INDIVIDUAL NAMED ABOVE AND OTHERS WHO HAVE
BEEN SPECIFICALLY AUTHORIZED TO RECEIVE SUCH. TF THE RECIPIENT IS NOT THE INTENDED
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMIN ATION, DISTRIBUTION OR COPYING OF
THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, OR IF ANY PROBLEMS OCCUR WITH TRANSMISSION, PLEASE IMMEDIATELY NOTIFY US

BY TELEPHONE AT (650)903-9200. THANK YOU.
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HECEIVED
LAY CEREES
Form 1449 (Modified) Atty. Docket No. IPVBP002 e
Application No.: 10/826,527 JANT72008
Information Disclosure Applicant CHEUNG et al. .
Statement By Applicant Filing Date April 15, 2004
: Group 2627
(Use Several Sheets if Necessary) Page 1 of 1
U.S. Patent Documents
Examiner | No. | Patent No. Date Patentee Class | Sub- Filing
Initial class Date
1. 13,942,139 Mar.-76 | Cooper et al
2. 15,495,634 Feb.-96 | inanaga et al.
3. |5,588,041 Dec.-96 | Meyer &t al.
4. 15,764,595 Jun.-88 | Power
5. 5,764,782 Jun.-88 |Hayes
6. |5,777,665A Jul.-98 | McNelley et al.
7. 16,279,946 B1 Aug.-01 | Johnson et al.
8. 16,556,687 B1 Apr.-03 | Manabe
9. 16,594,367 B1 Jul.-03 | Marash et al.
10. |2001/0038698 A1 Nov.-01 | Breed et al.
11. | 2002/0005777 A1 Jan.-02 | Rodewald et al.
12. | 2002/0008718 A1 Jan.-02 | Obradovich
13. 12002/0141599 A1 Oct.-02 | Trajkovic et al.
14. 12002/0149705 A1 Oct.-02 |Allen et al.
Foreign Documents
N . Translation
Init. Document Na. Date Country Class | Subclass | Yes No

Other Documents (Including Author, Title, Date, Pertinent Pages, etc.)

American Technology Corporation, HyperSonic Sound, January 22, 2002,

www.atacsd.com

Brain, Marshall, How USB Ports Work, October 11, 2002,
www.howstuffworks.

com/usb.

Examiner

Dat

e Considered

Examiner: Initial citation considered. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.
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p.1
RECEVED
oEN'T“AL FAX CENTER
FAX
TO: _ FROM: :
Commissioner for Patents, C. Douglass Thomas
Mail Stop: : Ph: 650-803-9200,
Fax: 650-903-9800
COMPANY: ' - DATE:
United States Patent Office 1/17/2008
FAX NUMBER: NO. OF PAGES (INCLUDING COVER):
571-273-8300 21
PHONE NUMBER: SENDER’S REFERENCE NUMBER:
IPVBP002
RE: RECIPIENT’S REFERENCE NUMBER:
10/826,527
NOTES/COMMENTS:
Transmitted herewith are the following documents for entry into the above-noted
file:
Amendment B ' 4 péges
Information Disclosure Statement . - 2 pages
Form 1449 1 page
2 Cited References » : 13 pages
Thank you.

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE 18 PRIVILEGED AND CONFIDENTIAL
AND IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL NAMED ABOVE AND OTHERS WHO HAVE
BEEN SPECIFICALLY AUTHORIZED TO RECEIVE SUCH. IF THE RECIPIENT IS NOT THE INTENDED ’
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYING OF
THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, OR IF ANY PROBLEMS OCCUR WITH TRANSMISSION, PLEASE IMMEDIATELY NOTIFY US
BY TELEPHONE AT (650)903-9200. THANK YOU. ’
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cet TR AL FAX CENTE%A TENT

JAN-7-2008
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attomey Docket No.: IPVBPQ02
Application No.: 10/826,527 Examiner: PENDLETON, DIONNE
Filed: April 15, 2004 Group: 2627

Title: DIRECTIONAL HEARING

ENHANCEMENT SYSTEMS
CERTIFICATE OF FACSIMILE

I hereby certify that this correspondence is being transmitted via facsimile to:
Comumissioner for Patents, Alexandria, VA 22313-1450 on January 17, 2008.

si@eﬁﬁﬁléﬁ‘ (£ k/@

Printed Name: Patricia Tate

AMENDMENT B

Mail Stop
Commissioner for Patents
P.O. Box 1450 '

Alexandria, VA 22313-1450

Dear Sir:

Further to the Amendment filed September 7, 2007, please further amend
the above-identified patent application as follows: ‘

Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 4 of this paper.

Appin. No. 10/826,527 1 -Dacket No. IPVBP102
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RECEIVED PATENT

CENTRALFAX CENTER
Amendments to the Specification: JAN17 2008

On page 1, paragraph [0002] please amend as follows:

[0002] This application is also related to: (i) U.S. Patent Application No.

- 10/826.529 (now U.S. Patent 7,269,452), filed concurrently, and entitled,
“DIRECTIONAL WIRELESS COMMUNICATION SYSTEMS," which is hereby
incorporated herein by reference,; (ii) U.S. Patent Apblicatibn No. ——
10/826,531, filed concurrently, and entitled, "“DIRECTIONAL SPEAKER FOR
PORTABLE ELECTRONIC DEVICE,” which is hereby incorporated herein by
reference; (iii) U.S. Patent Application No. - 10/826.,537, filed concurrently,
and entitled, “METHOD AND APPARATUS FOR LOCALIZED DELIVERY OF
AUDIO SOUND FOR ENHANCED PRIVACY.,” which is hereby incorporated
herein by reference; and (iv) U.S. Patent Application No. ——— 10/826,528, filed
concurrently, and entitled, “METHOD AND APPARATUS FOR WIRELESS
AUDIO DELIVERY,” which is.hereby incorporated herein by reference.

On Page 10, please amend Paragraph [0046] as follows:

[0046] Consider the scenarioc where a friend is speaking to the user. In
one approach, the micrbphone 106 picks u'p the friend's speech, namely, her
audio signals. A hearing enhancement system according to the invention can
then use the audio signals to modulate ultrasound signals. Then, the directional
speaker 104 transmits the modulated ultrasonic signals in air towards the ear of
the user. The transmitted signals are demodulated in air to create the output
audio signals. Based on ultrasound transmission, the speaker 104 generates
directional audio signais and sends them as a cone (virtual cone) 108 to the
users ear. In another approach, the directional speéker'1 04 includes a physical
cone or a hom that directly transmits directional audio signals. In yet another

Appin. No. 10/826,527 2 Docket No. IPVBP002
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PATENT

approach, the audio signals from the speaker can be steered to the ear or the ear
canal, whose location can be identified through mechanisms, such as pattern
recognition. Different embodiments of the directional speakers have been
described in U.S. Patent Application No. —— 10/826,529. filed concurrently, -
and entitled “DIRECTIONAL WIRELESS COMMUNICATION SYSTEMS,” which
is hereby incorporated herein by reference. '

Appin. No. 10/826,527 3 Docket No. IPVBP002
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PATENT
REMARKS
The specification has been amended to update certain application
numbers. /
Respectfully submitted,
AN
C. Douglass Thomas
Reg. No. 32,947
(650) 903-9200
Appln. No. 10/826,527 4 Docket No. IPVBPOD2
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RECEIVED
cENTRAL PAX CENTER

JAN17 2008 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002
Application No.: 10/826,527 . Examiner: PENDLETON, DIONNE
Filed: April 14, 2004 Group: 2627

Title: DIRECTIONAL HEARING ENHANCEMENT
SYSTEMS

CERTIEICATE QF FACSIMILE
I hereby certify that this corrgspendence is being transmitted via facsimile to:
Commissioner for Patents, andria, VA ?23]3 1450 on January 17, 2008.

Signed: m /m,

7 Printed Name: Patricia Tate

.. INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir

The references listed in the attached PTO Form 1449, a copy of which is attached,
may be material to examination of the above-identified patent application. Applicants
submit these references in compliance with their duty of disclosure pursuant to 37 CFR
§§1.56 and 1.97. The Examiner is requested to make these citations of official record in

this application.

This Information Disclosure Statement is not to be construed as a representation
that a search has been made, that additional information material to the examination of this
application does not exist, or that this reference indeed constitutes prior art.

This Information Disclosure Statement is being filed after the mailing date of the first
Office Action on the merits, or after three months of the filing date of this application,

whichever event occurred last, but it is believed before the mailing date of either: (i) a final
action under §1.113 or (ii) a notice of allowance under §1.311, whichever occurs first.

Appln. No. 10/826,527 -1- Atty. Docket No. IPVBP002
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Accompanying this Information Disclosure Statement is

VA a statement as specified in 37 CFR 1.97(e); or

[ ] the fee set forth in 37 CFR 1.17(p).

37 CFR §1.97{e) Statement
The undersigned hereby states: that no item of information contained in the

Information Disclosure Statement was cited in a communication from a foreign patent office
in a counterpart foreign application, and to the knowledge of the person signing the
certification after making reasonable inquiry, no item of information contained in the
Information Disclosure Statement was known to any individual designated in § 1.56(c)
more than three months prior to the filing of the Information Disclosure Statement. Note,
however, that item (A) of the attached PTO Form 1449 represents an archived version of

. item (E), page 2 on the PTO Form 1449 previously submitted and received by the USPTO
on January 21, 2005.

Respectfully submitted,

. W
C. Douglass Thomas

Reg. No. 32, 947

5051 El Camino Real
Building A, Suite 22
Los Altos, CA 94022

Appln. No. 10/826,527 -2- Atty. Docket No. IPVBP002
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i

5 BEBEIVEL
GENFRAL BAY §§N$ER

__OCT-1 0 2007

FAX

TO: o FROM:
Commissioner for Patents, ; Peter P. Tong
Mail Stop: Ph: 650-903-9200
Fax: 650-903-9800
COMPANY: DATE:
'United States Patent Office 10/10/2007
FAX NUMBER: NO. OF PAGES (INCLUDING COVERY):
571-273-8300 - 3
' PHONE NUMBER: . SENDER’'S REFERENCE NUMBER:
IPVBPQ02
RE: RECIPIENT'S REFERENCE NUMBER:
Substance of the Interview - 10/826,527
NOTES/ICOMMENTS:

Transmitted herewith is the following document for entry into the above-noted
file: '

Statement of the Substance of the Interview 2 pages

‘Thank you.

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS PRIVILEGED AND CONFIDENTIAL
AND IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL NAMED ABOVE AND OTHERS WHO HAVE
BEEN SPECIFICALLY AUTHORIZED TO RECEIVE SUCH. IF THE RECIPIENT IS NOT THE INTENDED
RECIFIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYING OF
THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, OR IF ANY PROBLEMS OCCUR WITH TRANSMISSION, PLEASE IMMEDIATELY NOTIFY US
BY TELEPHONE AT (650)903-9200. THANK YOU. )
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p.2
HELEILEL
SENTRAL FAY ggv-rsa

OCT 1 9 2007

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al.
Application No.: 10/826,527
Filed: April 15, 2004

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

Attorney Docket No.: [PYBP002
Examiner: PENDLETON, DIONNE

Group: 2615

CERTIFICATE OF FACSIMILE
1 hereby certify that this correspondence is being
transmitted via facsimile to: Commissioner for
Patents, Alexandris, VA 22313-1450 on October 10, 2007.

7

Printed Name: Patricia Tate

Statement 0{ the Substance of the Interview

Mail Stop

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

On September 7, 2007, the Examiner of the above-identified applicatioﬁ kindly

granted Applicants’ representative an interview.

During the interview, a number of issues were discussed, including (a) amending

claims to recite transforming ultrasonic signals into audio signals outside the ear of the

user; (b) claim 26, as originally presented, failed to be met by the limitations of the prior

art of record; (c) claim 6, as originally presented, failed to be met by the limitations of the

prior art of record, though claim 6 has been amended; and (d) claims 15, 20 and 21 no

longer being anticipated.

Appln. No. 10/826,527
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In the interview, the Examiner also agreed to contact Applicants” representative if -
claims found to be antiéipated when examining the amendment Applicants submitted on

that same day.

Respectfully submitted,

5150 El Camino Real By: A “M?’\“f

Building A, Suite 22 Peter P. Tong s
Los Altos, CA 94022 Registration No.: 35,757
(650) 903-9200 ext 102

Appln. No. 10/826,527 2 Docket No. IPVBP002
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpL0.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. I
10/826,527 04/15/2004 Kwok Wai Cheung IPVBP002 2158
34071 7590 09/14/2007
EXAMINER
IPVENTURE, INC. | I
5150 EL CAMINO REAL PENDLETON, DIONNE
SUITE A-22 ART UNIT PAPER NUMBER
LOS ALTOS, CA 94022 I I l
2627
| MAIL DATE l DELIVERY MODE I
09/14/2007 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. 10/826,527 CHEUNG ET AL.
Interview Summary Examiner Art Unit
Dionne H. Pendleton 2627

All participants (applicant, applicant’s representative, PTO personnel):

(1) Dionne H. Pendieton. (3) .
(2) Peter Tong. (4) .

Date of Interview: 07 September 2007.

Type: a)X] Telephonic b)[] Video Conference
c)[] Personal [copy given to: 1)[J applicant  2)[] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X] No.
If Yes, brief description:

Claim(s) discussed: all.

Identification of prior art discussed: Taenzer (US 6,631,196) and Fretz (US 6,275,596), .

Agreement with respect to the claims f)[_] was reached. g)IX] was not reached. h)[J N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Claims now amended to clearly recite that sound is transformed into audio signal
OQUTSIDE the ear of the user; additionally, claim 26, as originally presented, fails to be met by the limitations of the
prior art of record. The same applies for claim 6, which is now amended. Claims 15,20 and 21 also briefly discusses
and no longer anticipated. Examiner agrees to contact Mr. Tong, if claims found to be anticipated when examining
the amendment..

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

SUPERVISGRY PATENT EXAMINER

Examiner Note: You must sign this form unless it is an 0@ - W —

Attachment to a signed Office action. Examiner’s signature, if required
U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20070907

Apple EXI1014 Page 78
Apple v. IngenioSpec  IPR2026-00144



Summary of Record of Interview Requirements

Manuat of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Titte 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.136. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional corespondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attomey or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner's initials.

Apple EXI1014 Page 79
Apple v. IngenioSpec  IPR2026-00144



- v v

Sep 07 2007 B6:28PH HP LASERJET 3200 IP VENTU 650 803 9800

p.1
| CENTRECEIVED
L _=NTRAL FAX CENTER
SEP 07 2007
. TO: : FROM:
Commissioner for Patents, Peter P. Tong _
Mail Stop: Ph: 650-903-9200, Fax: 650-903-9800
COMPANY: : ‘DATE:
United States Patent Office 9/7/2007
FAX NUMBER: NO. OF PAGES (INCLUDING COVER):
571-273-8300 21
PHONE NUMBER: SENDER’S REFERENCE NUMBER:
IPVBP002
RE: . RECIPIENT’S REFERENCE NUMBER:
10/826,527
NOTES/COMMENTS:

Transmitted herewith are the following documents for entry into the above-noted file:

Amendment Transmittal ‘ 1 page
Amendment A - 18 pages
New Sheet Figure 11 , 1 page

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS PRIVILEGED AND CONFIDENTIAL
AND IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL NAMED ABOVE AND OTHERS WHO HAVE
BEEN SPECIFICALLY AUTHORIZED TO RECEIVE SUCH. TF THE RECIPIENT IS NOT THE INTENDED
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYING OF
THIS COMMUNICATION IS STRICTLY PROKIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, OR IF ANY PROBLEMS OCCUR WITH TRANSMISSION, PLEASE IMMEDIATELY NOTIFY US
BY TELEPHONE AT (650)903-9200. THANK YOU.
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RECEIVED
\ CENTRAL FAX CENTER
SEP 07 2007

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002

Application No.: 10/826,527 Examiner: PENDLETON, DIONNE

Filed: April 15, 2004 Group: 2615

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

Alexandria, VA 22313-1450 on September 7, 2007.

Signed: Q,,lé/)m/;’ij

CERTIFICATE OF FACSIMILE
I hereby certify that this corespondenca is being transmitted by facsimile to: Commissioner for Patents. P.O. Box 1450,

Printed Name: Patricla Tate .

AMENDMENT A TRANSMITTAL

Commissioner for Patents
P.O. Box 1450
Alexandra, VA 22313-1450

Sir:
Transmitted herewith is an Amendment in the above-identified application.
The fee has been calculated as shown bslow.
Claims Highest Present | Small Entity | Large Entity
After Previously | g g Rate Fee Rate Fee
Amendment Paid For
Total Claims 27 MINUS 27 00 x256 = x 50 =
Independent 2 MINUS 2 00 x 100 = x 200 =
Clalms
Multiple Dependent Claim Present and Fee Not PreviouslyPaid . | $ $
Total $00.00 $00.00

a Applicant(s) hereby petition for a - month extension(s) of time to respond to the
aforementioned Office Action.

X3 Applicant(s) believe that no (additional) Extension of Time Is requlred however, if it is
determined that such an extension Is required, Applicant(s) hereby petition that such an extenslon
be granted and authorize the Commissioner to charge the required fees for an Extension of Time

i under 37 CFR 1.136 to Deposit Account No. 50-3874 (Order No. IPVBPQ002).

O Enclosed Is a Credit Card Payment Form for the amount of § to cover the additional
claim fee and/or extansion of time fees. '

a Pleasa charge any additional fees required to faclhtats filing the enclosed response, to Deposit

Account No. 50-3874(OrderNo.___ =

(Biaecﬁully submitted,

Peter P. Tong
" Reg. No. 35,757
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPYBP(002
Application No.: 10/826,527 Examiner: PENDLETON, DIONNE
Filed: April 15, 2004 Group: 2615
Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS
CERTIFICATE OF FACSIMILE
1 hereby certify that this correspondence is being
. itted via facsimile to: Commissioner for
, Patents, Alexandria, VA 22313-1450 on September 7, 2007.
Si :
Printed Name: Patricia Tate
AMENDMENT A
Mail Stop .
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

In response to the Office Action dated June 15, 2007, please _a.mend.the above-
identified patent application as follows: '

Amendments to the Specification are reflected on page 2 of this paper.

Amendments to the Drawings are reflected on page 3 of this paper.

Amendments to the Claims are reflected in the listing of claims which being on page 3
of this paper. ,

Remarks/Argliments begin on page 9 of this paper.
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Amendments to the Specification:

In the Specification

On page 9, after paragraph 41 of the specification, please ADD paragraph 41.1 as
follows: '

[0041.1}] FIG. 11 shows a hearing enhancement system having a-.computing

unit according to one embodiment of the invention.

On page 9, please AMEND paragraph 42 of the specification as follows:

[0042] Same numerals in Eigures1-10 Figures 1-11 are assigned to similar
elements in all the figures. Embodiments of the invention are discussed below with
reference to Figures—1+—10 Figures 1-11. However, those skilled in the art will readily
appreciate that the detailed description given herein with respect 1o these figures is for
explanatory purposes as the invention extends beyond these limited embodiments.
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p.6
- RECEIVED
— «  CENTRALFAX CENTER
SEP 07 2007
Amendments to the Claims:
The listing of clahﬁs will replace all prior versions, and listings, of claims in the

application:

Listing of Claims

1. (Currently amended) A hearing enhancement system for a user, comprising:

an interface unit that has a directional speaker and a microphone;
wherein '

the inicrophone receives input audio signals, which are transformed into
ultrasonic signals;,

the speaker transmits the ultrasonic signals;,

at least a portion of the ultrasonic signals is transformed into output audio
signals in air,;-end

a portion of the input output audio signals is configured to have higher
power is-amplified-more than another portion to enhance the hearing of the user,
and

wherein the directional speaker is configured to be spaced apart from at
least one of the ears of the user so that at least a portion of the ultrasonic signals is

transformed into output audio signals outside the at least one of the ears of the

user, to be received by the at least one of the ears of the user.

2. (Currently amended) A hearing enhancement system as recited in claim 1 wherein the

amplifieatien-is the portion having higher power is selected based on frequency

dependent.

3. (Currently amended) A hearing enhancement system as recited in claim 2 wherein at
least a portion of the audio frequencies that is higher in frequency is selected over then
another portion of the audio frequencies to have higher power reeeives-greater

amplifieation. . e

Appin. No. 10/826,527 4 Docket No. IPVBP002
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4. (Currently amendéd) A héaring enharicement system as recited in claim 2 wherein the
interface unit is configured not to increase the power of certain frequencies of the input
output audio signals are-net-amplified.

5. (Currently amended) A hearing enhancement system as recited in claim 2 wherein the

amplification power increase depends on at least one characteristic of the hearing of the -

user.

6. (Currently Amended) A hearing enhancement system as recited in claim S,

wherein the at least one characteristic of the hearing of the user is determined
through calibrating the hearing of the user,

wherein the system is configured to allow the power of the output audio signals to
be changed as a function of frequency, and

wherein the user can change the power in view of the calibration results.

7. (Original) A hearing enhancement system as recited in claim 1 wherein the system can
be de-activated by the user. .

8. (Previously presented) A hearing enhancement system as recited in claim 1 wherein
when the system is not activated, the system can be activated depending on at least one
word spoken by the user. A

9. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have a power level., and

wherein depending on the power level of the input audio signals, the system can
be in a standby mode.

10. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have an average power level, and

wherein depending on the average power level of the input audio signals, the
system can be in a standby mode.

Appln. No. 10/826,527 5 ‘ Docket No. IPVBP002
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11. (Original) A hearing enhancement system as recited in claim 1 wherein the

microphone is a directional microphone.

12. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input andio signals have an average power level, and

wherein the amplifieation power of the portion is reduced or limited if the average
power level of the input audio signals is higher than a preset threshold.

13. (Original) A hearing enhancement systemn as recited in claim 1 wherein the system

further includes a rechargeable battery.

14. (Original) A hearing enhancement system as recited in claim 1 wherein the system

also can function as a phone.

15. (Currently Amended) A hearing enhancement system as recited in claim 1,
wherein the system includes more than one directional speaker, and
wherein the phases of the ultrasonic signals driving at least two of the speakers
differ by a preset value, and ' '
wherein the direction of the output audio signals can be changed by changing the

preset value.
16. (Previbusly presented) A hearing enhancement system as recited in claim 1 wherein

the system can also access audio signals from another instrument through a wire or a

wireless connection.

17. (Original) A hearing enhancement system as recited in claim 16 wherein the another
instrument is a portable instrument. ' ' '

18. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is an entertainment unit.

Appln. No. 10/826,527 6 Docket No. IPVBP(002
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19, (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is a phone.

20. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related-te a microphone at an event, and

wherein audio signals are accessed from another instrument through a wireless

connection.

21. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related-te a speaker at an event, and
wherein audio signals are accessed from another instrument through a wireless

connection.

22. (Currently Amended) A hearing enhancement system for a user, comprising:
a directional speaker;
a microphone; and
~ a computing unit operatively coupled to the directional speaker and the

microphone,

wherein the directicmal speaker outj)uts ultrasonic waves based on the modified
input audio signals, '

wherein the directional speaker is conﬁgged'tg‘ be spaced apart from at least one
of the ears of the user so that at least a portion of the ultrasonic signals is transformed into

output audio signals outside the at least one of the ears of the user, to be received by the

at least one of the ears of the user; and

Appln. No. 10/826,527 7 ' " Docket No. IPVBPO02
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wherein the computing unit is configured so that at least certain frequencies of the

output audio signals ate being maodified differently than other frequencies to enhance the

hearing of the user.

23. (Cancelled)

24. (Previously presented) A hearing enhancement system as recited in claim 22,
wherein the speaker is attachable to the clothing wom by the user, and
wherein the directional speaker can direct the ultrasonic waves towards at least

one ear of the user from the worn position of the directional speaker.

25. (Original) A hearing enhancement system as recited in claim 22, wherein the
computing unit is integral with the directional speaker.

26. (Original) A hearing enhancement system as recited in claim 22, wherein the
computing unit is separate from the directional speaker but operatively couples with the

directional speaker over a wireless link.

27. (Previously presented) A hearing enhancement system as recited in claim 22,
wherein the computing unit has a reduced power mode and a normal power mode, and
wherein the computing unit can be automatically switched between the power modes
based on at least one characteristic of the input audio signals, thereby reducing power

consumption by the computing unit.

28. (New) A hearing enhancement system as recited in claim 1;
wherein the portion having higher power is selected based on frequency,

wherein the power increase depends on at least one characteristic of the hearing of

the user, ’
wherein the at least one characteristic of the hearing of the user is determined

through calibrating the hearing ofithe,user,mur:-

PR E SR
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wherein the system is configured to allow the power of the output audio signals to
be changed as a function of frequency,

wherein the system can be in a standby mode to reduce power consumption by the
system,

wherein the system further includes a rechargeable battery, and

wherein the system also can function as a phone.

Appln. No. 10/826,527 9 Docket No. [PVBP002
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Amendments to the Drawings:

In the Drawings:
Please ADD new sheet illustrating Fig. 11 to the application.

Appin. No. 10/826,527 -3 Docket No. IPVBP002
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REMARKS

Applicants previously presented claims 1 through 27 for examination. In the
above-identified Office Action, the Examiner has withdrawn a prior election/restriction
requirement, which Applicants acknowledge with gratitude; objected to the drawings;
objected to the specification; and rejected all the claims.

Applicants appreciate the Examiner’s detailed comments in her Office Action to
the above-identified application For the reasons to be stated below, however, Applicants
respectﬁjlly traverse the rejections.

By this amendment, Applicants have cancelled claim 23; have amended clalms 1-
6,9, 10, 12, 15 and 20-22 to further clarify the subject matter regarded as the invention;
have added claim 28; and have submitted a proposed new drawing with corresponding
changes in the speciﬁca.tion'. Accordingly, claims 1-22 and 24-28 remain pending.
Applicants respectfully request that the Examiner reconsider the application in light of
the amendments and the remarks expressed herein.

Drawing Objections

The Office Action objected to the drawings because the “computing unit™” as
recited in claims 22 and 25-27 allegedly was not shown. To expedite the prosecution,
Applicants have added Figure 11 as support for the *‘computing unit”. The support for
Figure 11 can be found, for example, in claims 22 and 25-27. In view of the submission,

Applicants respectfully request withdrawal of the objection.

Antecedent Basis Objections

Claims 9, 10 and 12 were objected to because of allegedly improper antecedent
basis for the term “power level” and “average power level.” To expédite the prosecution,
Applicants have amended claims 9, 10 and 12 accordingly. In view of the amendment,
Applicants respectfully request withdrawal of the objection.

Appln. No. 10/826,527 10 Docket No. IPVBP002
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112 Rejections

Claims 20 and 21 were rejected under 35 U.S.C. 112, second paragraph, as
allegedly being indefinite for failing to particularly point out and distinctly claim the
subject matter which Applicants regard as the invention. Specifically, the Office Action
stated that the reciiation “at an event” was not clear. Applicants respectfully disagree.

In a general sense, claim 20 isona hearing enhancement system that can access
audio signals from another instrument, and the another instrument is related to a
microphone at an event. Claim 21 is on a hearing enhancement system that can access
audio signals from another instrument, and the another instrument is related to a speaker
at an event. The event can be, for example, a concert, a play or a presentation.

For example, paragraphs 88- 91 in the specification, partially reproduced below
with emphasis added, can help explain the phrase “at an event’:

In private, such as at home, hearing impaired people sometimes might
have a tendency to increase the sound level of audio or video instruments a bit too
high. On the other hand, in public, hearing imp:aired people sometimes might have
difficulty hearing. In one embodiment, the system is further designed to pick up,
capture or access audio signals from portable or non-portable instruments, with
the interface unit serving as a personalized listening unit.

FIG. 10 shows examples of such other portable or non-portable
instruments. The instruments can be used in a private environment, such as at
home, or attached to the user. This can include entertainment units, such as
televisions, stereo systems, CD players, or radios....

‘ Regarding public use, the user can be at a conference or a theater. The
system can be coupled to the conference microphone or the theater speaker
wirelessly, and thus be capable of capturing and enhancing the audio signals
therefrom. '

As stated above, the user goes to an event, such as going to a conference or to a theater. A
hearing enhancement system according to an embodiment of the present invention can
help the user hear at the event. The system can access audio signals from an instrument,

which can be a microphone at the event. Alternatively, the system can access audio

Appin. No. 10/826,527 ' 11 ‘ : Docket No. [PVBP002
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signals from an instrument, which can be a speaker at the event. At least based on the
above explanation, Applicants do not understand why the phrase ‘“‘at an event” is unclear.

Hence Applicants respectfully request withdrawal of the 112 rejection.

103 Rejections regarding claims 1-6, 11 and 13-26

Claims 1-6, 11 and 13-26 under 35 USC 103(a) as being unpatentable over
Taenzer et al. (US 6,631,196, hereinafier referred to as “Taenzer”) in view of Fretz (US
6,275,596). Applicants respectfully disagree.

Instead of audio signals, Taenzer delivers inaudible ultrasonic signalsto a user’s
ear

Taenzer teaches a communication system that relies on transporting inaudible
ultrasonic carrier directly into the ear canal of a user. Then the non-linearity within the
ear itself demodulates the ultrasonic carrier, without producing audible sounds at the
input to the user’s ear.! In Taenzer, the “ultrasound-to-audio-sound conversion in the
middle and/or inner ear does not require creation of audible sonic pressure waves in the
air ....”2 Since “audio acoustic energy is not produced in the air, audio acoustic sound is
not radiated from the user's ear. As such, others in the vicinity of the user will hear no
sound from the earpiece, thereby providing secure secret communication.”™

The Office Action alleged that in Taenzer, “at least a portion of the ultrasonic
signals is transformed into output audio signals in air,” and cited col. 7, lines 24-28 as
support. Applicants again respectfully disagree. That section of Taenzer is reproduced as
follows, with emphasis added: -

In either case, the mounting means is configured to mount an output of the

ultrasonic transducer in proximity to a human ear canal at a location where a

hearing mechanism associated with the human ear canal receives the audio signal

as inaudible airborne ultrasonic energy.

In the above section, Taenzer has not taught or suggested ultrasonic signals being

transformed into output audio signals in air, That section seems to teach just the

! See Taenzer's Abstract.
2 Col. 5, lines 1-3 in Taenzer.
2 Col. S, lines 29-31 in Taenzer.

Appln. No. 10/826,527 12 Docket No. IPVBP002
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opposite—the human ear receives the .audio signal as inaudible girbome ultrasonic
energy. '
Taenzer intends not to create any audio sound outside the user’s ear. Taenzer has
re-emphasized this objective at numerous places of its patent. For example,
e Exemplary embodimeﬁts rely on the airborne transport of an inaudible ultrasonic
" carrier directly into the hearing mechanism of a user ....*
e The ultrasound-to-audio-sound conversion in the middle and/or innér ear does not

require creation of audible sonic pressure waves in the air....%

¢ [Aludio acoustic energy is not produced in the air ....5

e In either cé,se, the mounting means is configured to mount an output of the
ultrasonic transducer in proximity to a human ear canal at a location where a
hearing mechanism associated with the human ear canal receives the andio signal

as inaudible airborne ultrasonic energy.’

e The transducers 506 and 510, along with any other desired components, can be
mounted in a mounting means, such as an earpiece, such that outputs from the

transducers are in proximity to a human ear at a location where the hearing

mechanism of the human ear receives the signal as inaudible airborne ultrasonic

" acoustic energy.® o

e Because the communication device outputs inaudible pressure waves, there is no
or very little audio frequency vibration of the tympanic membrane.... As such,
there is no radiation of audible sound pressure waves from the ear, even when the
device is used in an open canal or partially open canal configuration. 9

e Use of this invention for providing the “sound” delivery portion of the system
solves the feedback problem with no drawbacks, because the microphone is only
sensitive to audio frequency sonic signals, while the inventive sound delivery
system only delivers inaudible ultrasonic signals to the ear.’®

4 Col. 4, lines 59-61 in Taenzer.

% Col. 5, lines 1-3 in Taenzer.

S Col. 5, lines 29-30 in Taenzer, with emphasis added.
7 Col. 7, lines 24-28 in Taenzer, with emphasis added.
8 Col. 12, lines 8-13 in Taenzer, with emphasis added.
% Col. 12, lines 41-48 in Taenzer, with emphasis added.
19 Col. 13, lines 2-7 in Taenzer, with emphasis added.
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Ti’liS is in distinct contrast to Applicants’ claimed invention. For example, Applicants’

independent claims 1 and 22 include the following limmitations:
the directional speaker is configured to be spaced apart from at least one of the
ears of the user so that at least a portion of the ultrasonic signals is transformed
into output audio signals outside the at least one of the ears of the user, to be
received by the at least one of the ears of the user

Thus,inot only has Taenzer not taught or suggested Applicants’ claimed invention,

Taenzer teaches away from Applicants’ claimed invention.

Combining Taenzer and Fretz would destroy the intended functio;x of Taenzer

Taenzer does not teach that a portion of the output audio signals is configured to
have higher power than another portion to enhance the hearing of the user. To try to
remedy the deficiencies, the Office Action introduced Fretz.

Fretz pertains to an open ear canal hearing aid systemn so that the ear canal is at
least partially open for directly receiving ambient sounds.!! Fretz specifically teaches that
its hearing aid system generates “audible sounds and delivers these sounds to the hearing
aid tube 30”.!? In other words, audible sounds are delivered to the ear of the user. This is
distinctly different and again teaches away from Taenzer, which only delivers inaudible
sound to the ear. ,

References cannot be combined if their intended function is destroyed. To
combine Fretz with Taenzer would destroy the intended function of Taenzer. Thus it is
inappropriate to combine Fretz with Taenzer.

In addition, Fretz also cannot overcome the deficiencies Applicants noted above
regarding Taenzer.

Based on the foregoing, it is submitted that claims 1 and 22 are patentably distinct
from Taenzer and Fretz, singly or in combination. In additioﬁ, it is submitted that
dependent claims 2-6, 11, 13-21, and 23-26 are also patentably distinct for at least the
same reasons. Additional reasons regarding a number of dependent claims being
patentable over Taenzer and Fretz are discussed below.

A T R -

" See Fretz's Abstract.
12 Col, 6, lines 39-41 of Fretz.
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Claim 6: Power can be changed as a function of frequency

The Office Action rejected claim 6 arguing that the identification of frequencies
to be amplified for a specific wearer is inherently determined through calibration.
Applicants respectfully disagree.

 To further clarify the limitations, Applicants have amended claim 6 to include the
limitations of the hearing enhancement system being configured to allow the power of the
output audio signals to be changed as a function of frequency, such that the user of the
system can change the power in view of the calibration results. Fretz does not teach or
suggest hearing calibration, let alone allowing the power to be changed as a function of
frequency. Thus, it is submitted again that claim 6 is patentably distinct from Taenzer and

Fretz, singly or in combination.

Claim 15: Direction of the output audio signals can be changed

The Office Action rejected claim 15 arguing that Taenzer teaches “more than one
directional speaker’ in its Figure 5. Applicants respectfully disagree. The two speakers in
Taenzer’s Figure 5 generate two ultrasonic frequencies. The difference between the two
frequencies becomes the audio signal.

There is no teaching or suggestibn in Taenzer where the phases of the ultrasonic
signals driving at least two directional speakers differ by a preset value, and the direction
of the output audio signals can be changed by changing the preset value. Thus, it is
;ubmitted again that claim 15 is patentably distinct from Taenzer and Fretz, singly or in

combination.

Claims 20 and 21: The another instrument is related to a microphone or a speaker
atan event. :

The Office Action just asserted conclusively, with no support, that Taenzer
appears to teach that its system can access audio signals from another instrument, and the
another instrument is related to a microphone or a speaker at an event. Applicants
respectfully disagree. There is.no such teaching or suggestion in Taenzer. Rejections on
gbvikbusrfess grqu’nds cannot be sustained by mere conclusory statements. Instead there

must be some articulated ‘reasorlmin'g with some rational underpinning to support the legal

Appln. No. 10/826,527 . 15 . Docket No. [PVBP002
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conclusion of obviousness. Applicants again respectfully request withdrawing the 103
rejections on claims 20 and 21.

Claim 24: the speaker is attachable to the clothing worn by the user

The Office Action rejected claim 24, relying on col. 7, lines 13-18, and
inappropriately arguing that Taenzer’s speaker can be in any other convenient location
near a user’s ear. Applicants respectfully disagree.

Incol. 7, linés 13-18, Taenzer explained that its earpiece 112 can be “in any other
convenient location near or in a user’s ear.” However, that section of Taenzer specifically
defines its earpiece 112 by stating that “A means for mounting the transducer or
transducers is represented as an earpiece 112....” In other words, the earpiece 112 in
Taenzer is its means for mounting Taenzer’s transducer. The earpiece 112 isnot
Taenzer’s speaker.

As explained above, Taenzer's speaker delivers inaudible ultrasonic signals to the
ear, with no audio acoustic energy produced in air. Thus, it is not clear how Taenzer’s
speaker can be attached to the clothing worn by the user. Thus, it is submitted again that

claim 24 is patentably distinct from Taenzer and Fretz, singly or in combination.

Claim 26: Computing unit separate from direcﬁong! speaker
The Office Action rejected claim 26, alleging that Taenzer in its column 8, lines

43-48, reads on the limitation of Applicants® computing unit that is separate from the
directional spealcér but operatively coupling with the speaker over a wireless link.
Applicants respectfully disagree.

In the section cited by the Office Action, Taenzer teaches a communication
device 100 including a microphore 116 to pick up the user’s voice, for transmission to a
remote location via a wired link or a wireless link (connected to a sound processing unit).
Though not clear what Taenzer’s sound processing unit does; Applicants submit that the
sound processing unit is different from Applicants’ claimed computing unit.

Applicants in claim 26 states that the computing unit is configured so that at least
certain frequencies of the output audio signals are being modified differently than other

Appln. No. 10/826,527 16 Docket No. IPVBP002
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frequencies to enhance the hearing of the user. Note that at least a portion of the input
audio signals becomes the output audio signals via an ultrasonic transformation.

- In Taenzer, though it is not clear what its sound processing unit does, the sound
processing unit is not configured so that at least certain frequencies of the output audio
signals are being modified differently than othef frequencies to enhance the hearing of
the user, particularly when at least a portion of the input audio signals becomes the output
audio signals via an ultrasonic transformation. Thus, it is submitted again that claim 26 is

patentably distinct from Taenzer and Fretz, singly or in combination.

103 Rejections regarding claims 7-10, 12 and 27
The Office Action has also rejected claim 8 under 35 USC 103(a) as being
unpatentable over Taenzer in view of Fretz and further in view of Slavin (US 4,622,440);

claims 7, 9, 10 and 27 under 35 USC 103(a) as being unpatentable over Taenzer in view
of Fretz and further in view of Marx (US 4,955,729); and claim 12 under 35 USC 103(a)
as being unpatentable over Taenzer in view of Fretz and further in view of Charpentier
(US 5,321,758). Applicants respectfully dlsagree

Initially, Applicants disagree with the reasons to combine Slavin, Marx and
Charpentier with Taenzer and Fretz in the manner that the Office Action proposes.
Furthérmore, Slavin, Marx and Charpentier do not overcome the deficiencies of Taenzer
and Fretz noted above; with Taenzer and Fretz, sihgly or in combination, not teaching or
suggesting any of the independent claims, bringing in Slavin, Marx and Charpentier for
additional features in depéndent claims would not remedy the deficiencies in Taenzer and
Fretz regarding the independent claims. Based on the foregoing, it is submitted that
claims 7-10, 12 and 27 are patentably disﬁnct from Taenzer, Fretz, Slavin, Marx and/or
Charpentier, singly or in any combination.

The independent or the dependent claims recite additional elements which when
taken in the context of the claimed invention further patentably distinguish the art of
record. The additional limitations recited in the independent claims or the dependent
claims are not further discussed as the above-discussed limitations are clearly sufficient

to distinguish the claimed invention from Taenzer, Fretz, Slavin, Marx and/or - m.ﬁ.‘,r dodoi
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Charpentier. Thus, it is respectfully requested that the Examiner withdraw the rejection of
claims 1-22 and 24-27 under 35 USC §103(a).

‘Regarding the remaining references cited by the Examiner, since they have not
been applied against any of the claims and do not appear properly applicable thereto, no
further mention thereof will be made.

In the event that the Examiner, upon reconsideration, determiries that an action
other than an allowance is appropriate, the Examiner is requested and authorized to
telephone Applicants’ representative below prior 1o taking such action, if the Examiner
feels that such a telephone call will advance the prosecution of the present application.

If there are any issues remaining which the Examiner believes could be resolved
through either a Supplemental Response or an Examiner's Amendment, the Examiner is
respecifully requested to contact the undersigned representative at the telephone number
listed below.

Any required fee in connection with the filing of this response is to be charged to
Deposit Account No. 50-0388. '

Respectfully submitted,
5150 E1 Camino Real oy A /ﬁm"/
Building A, Suite 22 : Peter P. Tong
Los Altos, CA 94022 Registration No.: 35,737
(650) 903-9200 ext 102 ' ‘
Appln. No. 10/826,527 ’ 18 Docket No. IPVBP002
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New Sheet
Directional
Computing Speaker
Unit
Microphone
Fig. 11
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CENTRAL FAX CENTER
SEP 07 2007
TO: - FROM:
Commissioner for Patents, Peter P. Tong
Mail Stop: Ph: 650-903-9200, Fax: 650-903-9800
COMPANY: ‘DATE: '
United States Patent Office 9/7/2007
FAX NUMBER: NO. OF PAGES (INCLUDING COVER):
571-273-8300 21 :
PHONE NUMBER: . SENDER’S REFERENCE NUMBER:
' . IPVBP002
RE: ) RECIPIENT'S REFERENCE NUMBER:
10/826,527
NOTES/COMMENTS:

Transmitted herewith are the following documents for entry into the above-noted file:

Amendment Transmittal 1 page
Amendment A ’ 18 pages
New Sheet Figure 11 1 page

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS PRIVILEGED AND CONFIDENTIAL
AND IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL NAMED ABOVE AND OTHERS WHO HAVE
BEEN SPECIFICALLY AUTHORIZED TO RECEIVE SUCH. IF THE RECIPIENT IS NOT THE INTENDED
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYING OF
THIS COMMUNICATION 18 STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, OR IF ANY PROBLEMS OCCUR WITH TRANSMISSION, PLEASE IMMEDIATELY NOTIFY US
BY TELEFHONE AT (650)903-9200. THANK YOU.
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RECEIVED" %
CENTRAL FAX CENTER

SEP 07 2007

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002

Application No.: 10/828,527 . Examiner: PENDLETON, DIONNE

Filed: April 15, 2004 Group: 2615

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS
CERTIFICATE OF FACSIMILE

l herehy certify that this correspondence is being transmitted by facsimile to; Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313- 1450 on September 7, 2007,

7709

Signed: Printed Name: Patricia Tate

AMENDMENT A TRANSMITTAL

Commissioner for Palents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir: , .
Transmitted herewlth Is an Amendment In the above-identified application.

The fee has baen calculated as shown below.

Ciaims ngh.est Present Small Entity Large Entity
After Previously Extra Rate Fee Rate Fee
Amendment Paid For
Total Claims 27 MINUS 27 00 x25 = x 60 =
Independent ‘ ' - x 200 =
Claims 2 MINUS 2 00 x 100 =
Multiple Dependent Claim Presen'(_ and Fee Not Previously Paid $ $
Total $00.00 . $00.00
] Applicant(s) hereby petition for a - month extension(s) of time to respond to the
aforementioned Office Action. : ‘ : ) .
>4 Applicant(s) belleve that no (additional) Extenslon of Time Is raquired; however, if it is

determined that such an extension is required, Applicant(s) hereby petition that such an extension
be granted and authorize the Commissioner to charge the required fees for an Extension of Time
under 37 CFR 1.136 to Deposit Account No. 50-3874 (Order No. IPVBP002). '

O Enclosed is a Credit Card Payment Form for the amount of § to cover the additional

claim fes and/or extension of time fees.

Please charge any additional fees required to faclhtahe ﬂling the enclosed responss, to Deposit

Account No. 50-3874(OrderNo. __
(%actfully submitted,

Peter P. Tong
" Reg. No. 35,757

Appln. No. 10/826,527 Atty. Docket No. IPVBP002
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RECEIVED" "’
CENTRAL FAX CENTER

SEP 07 2007

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application oft CHEUNG et al. Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner: PENDI.ETON, DIONNE
Filed: April 15, 2004 Group: 2615
Title: DIRECTIONAL HEARING -
ENHANCEMENT SYSTEMS
CERTIFICATE OF FACSIMILE
I hereby certify that this correspondence is being
transmitted via facsimile to: Commissioner for
Patents, Alexandria, VA 22313-1450 on September 7, 2007.
Si :
Printed Name: Patricia Tate
AMENDMENT A
Mail Stop _
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

In response to the Office Action dated June 15, 2007, please amend the above-
identified patent apphcanon as follows:

Amendments to the Specification are reflected on page 2 of this paper.

Amendments to the Drawings are reflected on page 3 of this paper.

Amendments to the Claims are reflected in the listing of claims which being on page 3
of this paper.

Remarks/Arguments begin on page 9 of this pap'er.
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RECEIvg
CENTRAL Fay cszm

SEP 0 7 2007

Amendments to the Specification:

In the Specification

On page 9, after paragraph 41 of the specification, please ADD paragraph 41.1 as
follows:

t0041.l] FIG. 11 shows a hearing enhancement system having a computing -

unit according to one embodiment of the invention.

On page 9, please AMEND paragraph 42 of the specification as follows:

[0042] Same numerals in Figures1-10 Figures 1-11 are assigned to similar
elements in all the figures. Embodiments of the invention are discussed below with
reference to F-l-gm:es—l—l-(-) Figures 1-11. However, those skilled in the art will readily
appreciate that the detailed description given herein with respect to these figures is for

explanatory purposes as the invention extends beyond these limited embodiments.
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RECEIVED °
~ CENTRAL FAX CENTER

SEP 0.7 2007

Amendments to the Claims:
The listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims

1.'(Currently.a.mended) A hearing enhancement system for a user, comprising:
an interface unit that has a directional speaker and a microphone;
wherein '
the microphone receives input audio signals, which are transformed into
ultrasonic signalsy, |
. the speaker transmits the ultrasonic signals;,
at least a portion of the ultrasonic signals is transformed into output audio
. signals in air,;-and ‘
" aportion of the input output audio signals is configured to bave higher
Mis—mpl-i—ﬁed—mefe than another portion to enhance the hearing of the user,
and

wherein the directional speaker is configured to be spaced apart from at

least one of the ears of the user so that at least a portion of the ultrasonic signals is

mformed into output audio signals outside the at least one of the ears of the
user, to be received by the at least one of the ears of the user.

2. (Currently amended) A hearing enhancement system as recited in-claim 1 wherein the
aemplifieation-is the portion having higher power is selected based on frequency
dependent. '

3. (Currently amended) A hearing enhancement system as recited in claim 2 wherein at

least a portion of the audio frequenci_es that is higher in frequency is selected over thaa
another portion of the audio frequencies to have higher power reeeives-greater
lifiation. _ :

Appln. No. 10/826,527 4 Docket No. [PVBP002
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4, (Currently amended) A hearing enhancement system as recited in claim 2 wherein the
interface unit is configured not to increase the power of certain frequencies of the input
output audio signals are-not-amplified.

. 5. (Currently amended) A hearing enhancement system as recited in claim 2 wherein the
amplifieation power increase depends on at least one characteristic of the heanng of the

user.

6. (Currently Amended) A hearing enhancement system as recited in claim 5,

wherein the at least one characteristic of the hearing of the user is determined
through calibrating the hearing of the user,

wherein the system is configured to allow the power of the output audio signals to

be changed as a function of frequency, and.
wherein the user can change the power in view of the calibration results.

7. (Original) A hearing enhancement system as recited in claim 1 wherein the system can
be de-activated by the user.

8. (Previously pr‘esenfed) " A hearing enhancement system as recited in claim 1 wherein
when the system is not activated, the system can be activated depending on at least one
word spoken by the user. 4

9. (Currently Amended) A hearing enhancement system as recited in claim 1
wherein the input audio signals have a power level, and

wherein depending on the power level of the input audio signals, the system can
be in a standby mode.

10. (Currently Amended) A hearing enhancement system as recited in claim 1
wherein the input audio signals have an average power level, and

wherein depending on the average power level of the input audio signals, the

system can be in a standby mode.
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11. (Original) A hearing enhancement system as recited in claim 1 wherein the

microphone is a directional microphone.

12. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have an average power level, and

wherein the amplification power of the portion is reduced or limited if the average
‘power level of the input audio signals is higher than a preset threshold.

13. (Original) A.hea.ring enhancement system as recited in claim 1 wherein the system

further includes a rechargeable battery.

"~ 14.(Original) A hearing enhancement system as recited in claim 1 wherein the system

also can function as a phone.

15. (Currently Amended) A hearing enhancement system as recited in claim 1, -

wherein the system includes more than one directional speaker, end

wherein the phases of the ultrasonic signals driving at least two of the speakers
differ by a preset value, and '

wherein the direction of the output audio signals can be changed by changing the
preset value. ' :

16. (Previously presented) A hearing enhanq‘ement system as recited in claim 1 wherein '

the system can also access audio signals from another instrument through a wire or a

wireless connection.

'17. (Original) A hearing enhancement system as recited in claim 16 wherein the another
instrument is a portable instrument. - o

18. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is an entertainment unit.
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19. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is a phone.

20. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related-te a microphone at an event, and

wherein audio signals are accessed from another instrument through a wireless

connection.

21. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related-te a speaker at an event, and
wherein audio signals are accessed from another instrument through a wireless

connection.

22. (Currently Amended) A hearing enhancement system for a user, comprising:
a directional speaker;
a microphone; and
a computing unit operatively coupled to the directional speaker and the
microphone,
wherein the microphone receives input audio signals, and-the-eomputing-usnit

anranoiaead-ditieren
H H 8- B

wherein the directional speaker outputs ultrasonic waves based on the medified
input audio signals, '
wherein the directional speaker is configured to be spaced apart from at least one

of the ears of the user so that at least a portion of the ultrasonic signals is transformed into
output audio signals outside the at least one of the ears of the user, to be received by the

at least one of the ears of the user, and

Appln. No. 10/826,527 7 Docket No. IPVBP002
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. wherein the computing unit is configured so that at Jeast certain frequencies of the

output audio signals are being modified differentlx than other frequencies to enhancg the

hearing of the user.

23, (Cancelled)

24, (Préviously presented) A hearing enhancement system as recited in claim 22,
wherein the speaker is attachable to the clothing worn by the user, and
wherein the directional speaker can direct the ultrasonic waves towards at least

one ear of the user from the worn position of the directional speaker.

25. (Original) A hearing enhancement system as recited in claim 22, wherein the
computing unit is integral with the directional speaker.

26. (Original) A hearing enhancement system as recited in claim 22, wherein the
computing unit is separate from the directional speaker but operatively couples with the

directional speaker aver a wireless link.

27. (Previously presehwd) A hearing enhancement system as recited in claim 22,
wherein the computing unit has a reduced power mode and a normal power mode, and
wherein the computing unit can be automatically switched between the power modes

based on at least one characteristic of the input audio signals, thereby reducing powér

- consumption by the computing unit.

28. (New) A hearing enhancement system as recited in claim 1,
wherein the portion having higher power is selected based on frequency,

wherein the pow‘d increase depends on at least one characteristic of the hearing of
the user,

wherein the at least one charactetistic of the hearing of the user is determined

through calibrating the hearing of the user,

Appln. No. 10/826,527 8 ' Docket No. IPVBP002
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wherein the system is configured to allow the power of the output audio signals to

be changed as a function of frequency,
wherein the system can be in a standby mode to reduce power consumption by the

system, .
wherein the system further includes a rechargeable battery, and

wherein the system also can function as a phone.
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Amendments to the Drawings:

In the Drawings:
Please ADD new sheet illustrating Fig. 11 to the application.
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REMARKS

Applicants previously presented claims 1 through 27 for examination. In the
above-identified Office Action, the Examiner has withdrawn a prior election/restriction
requirement, which App]lcants acknowledge with gratitude; objected to the drawings;

v obJected to the specification; and rejected all the claiins.

Applicants appreciate the Examiner’s detailed comments in her Office Action to
the above-identified application. For the reasons to be stated below, however, Applicants
respectfully traverse the rejections.

By this amendment, Applicants have cancelled claim 23; have amended cla.lms 1-
6,9, 10, 12, 15 and 20-22 to farther clarify the subject matter regarded as the invention;
have added claim 28; and have submitted a proposed new drawing with corresponding
changes in the specification. Accordingly, claims 1-22 and 24-28 remain pending.
Applicants respectfully request that the Examiner reconsider the application in light of

the amendments and the remarks expressed herein.

Drawing Objections

The Office Action objected to the drawings because the “computing unit” as
recited in claims 22 and 25-27 allegedly was not shown. To expedite the prosecution,
Applicants have added Figure 11 as support for the “computing unit”. The support for
Figure 11 can be found, for example, in claims 22 and 25-27. In view of the submission,
Applicants respectfully request withdrawal of the objection.

Antecedent Basis Objections
Claims 9, 10 and 12 were objected to because of allegedly improper antecedent
basis for the term “power level” and “average power level.” To expedite the prosecution,
Applicants have amended claims 9, 10 and 12 accordingly. In view of the amendment,
Applicants respectfully request withdrawal of the objection.
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112 Rejections
Claims 20 and.21 were rejected under 35 U.8.C. 112, second paragfaph, as
allegedly being indefinite for failing to particularly point out and distinctly claim the
subject matter which Applicants regard as the invention. Specifically, the Office Action
stated that the recitation “at an event” was not clear. Applicants respectfully disagree.'
In a general sense, claim 20 isona hearing enhancement system that can access
audio signals from another instrument, and the another instrument is related to a
microphone at an event. Claim 21 isona hearing enhancement system that can access
audio signals from another instrument, and the another instrament is related to a speaker
at an event. The event can be, for example, a concert, a play or a presentation.
For example, paragraphs 88- 91 in the specification, partially reproduced below
with emphasis added, can help explain the phrase “at an event™:
In private, such as at home, hearing 1mpa1red people sometimes might
" have a tendency to increase the sound level of audio or video instruments a bit too
high. On the other hand, in public, hearing impaired people sometimes might have
difficulty hearing. In one embodiment, the system is further designed to pick up,
capture or access audio signals from portable or non-portable instruments, with

the interface unit serving as a personalized listening unit.

FIG. 10 shows examples of such other portable or non-portable
instruments. The instruments can be used in a private environment, such as at
home, or attached to the user. This can include entertainment units, such as

‘televisions, stereo systems, CD players, or radios....

Regarding public use, the user can be at a conference or a theater. The
system can be coupled to the conference microphone or the theater speaker
wirelessly, and thus be capable of capturing and enhancing the audio signals
therefrom. 4 |

As stated above, the user goes to an e#em:, such as going to a conference or to a theater. A
hearing enhancement system according to an embodiment of the present invention can
help the user hear at the event. The system can access audio ﬁgnalé from an instrument,

which can be a microphone at the event. Altematively, the system can access audio

_ Appln. No. 10/826,527 11 Docket No. [PVBP002

PAGE 13/20 * RCVD AT 9/7/2007 9:10:36 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-§/11 * DNIS:2738300 * éSlD:GSO 903 9800 * DURATION (mm-ss).04-04

Apple EXI1014 Page 113
Apple v. IngenioSpec  [PR2026-00144



'Sef; 07 2007 6:23PHM HP LASERJET 3200 IP VENTU 650 S03 3800 p.

signals from an instrument, which can be é speaker at the event. At 1cast based on the .
above explanation, Applicants do not understand why the phrase “at an event” is unclear.
Hence Applicants respectfully request withdrawal of the 112 rejection.

103 Rejections regarding claims 1-6, 11 and 13-26

Claims 1-6, 11 and 13-26 under 35 USC 103(a) as being unpatentable over
Taenzer et al. (US 6,631,196, hercinafter referred to as “Taenzer”) in view of Fretz (US
6,275,596). Applicants respectfully disagree. '

Instead of audio signals, Taenzer delivers inandible ultrasonic signals to a user’s
car

Taenzer teaches a communication system that relies on tfa.nsporting inaudible

ultrasonic carrier directly into the ear canal of a user. Then the non-linearity within the
ear itself demodulates the ultrasonic carrier, without producmg audible sounds at the |
input to the user’s ear. ! In Taenzer, the “ultrasound-to-audio- sound conversion in the
middle and/or inner ear does not require creation of audible sonic pressure waves in the
air ....”2 Since “audio acoustic energy is not produced in the air, audio acoustic sound is
not radiated from the user's ear. As such, 6!:11615 in the vicinity of the user will hear no
sound from the earpiece, thereby providing secure secret <>om_inunicaticm.”3

The Office Action alleged that in Taenzer, “at leasf a portion of the ultrasonic
signals is transformed into output audio signals in air,” and cited col. 7, lines 24-28 as
support. Applicants again respectfully disagree. That section of Taenzer is reproduced as
follows, with emphasis added:

In either case, the mounting means is configured to mount an output of the

ultrasonic transducer in proximity to a human ear canal at a location where a

hearing mechanism associated with the human ear canal receives the audio signal

as inaudible airborne ultrasonic energy. '
In the above section, Taenzer has not taught or suggested ultrasonic signals being

transformed into output audio signals in air. That section seems to teach just the

! See Taenzer’s Abstract,
2 Col. 5, lines 1-3 in Taenzer.
3 Col. 5, lines 29-31 in Taenzer.
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opposite—the human ear receives the audio signal as inaudible airborne ultrasonic

energy.

Taenzer intends not to create any audio sound outside the user’s ear. Taenzer has

re-emphasized this objective at numerous places of its patent. For example,

' carrier directly into the hearing mechanism of a user ...

Exemplary embodiments rely on the airborne transport of an inaudible ultrasonic
P
The ultrasound-to-audio-sound conversion in the middle and/or inner ear does not

require creation of audible sonic pressure waves in the air . e

[AJudio acoustic energy is not produced in the air ....°
In either case, the mounting means is configured to mount an output of the

ultrasonic transducer in proximity to a human ear canal at a location where a

~ hearing mechanism associated w1t.h the human ear canal receives the audio signal

as inaudible alrbome ultrasonic energx ‘

The transducers 506 and 510, along with any other desn'ed components, can be
mounted in a mounting means, such as an earpiece, such that outputs from the
tranéducers are in proximity to a human ear at a location where the hearing
mechanism of ihe human ear receives the signal as inaudible aitborne ultrasonic
acﬂsgﬁnszgi“ ' o
Because the coﬁ:munication device outputs inaudible pressure waves, there is no
or very little audio frequency vibration of the tympanic membrane.... As such,
there is no radiétion of audible sound pressure waves from the ear, even when the
device is used in an open canal or partially open canal configuration. °

Use of this invention for providing the “sound” delivery portion of the system
solves the feedback problem with no drawbacks because the microphone is only
sensitive to audio frequency sonic si gnals while the mventlve sound delivery

system only delivers inandible ultrasonic signals to the ear.'

4 Col. 4, lines 59-61 in Taenzer.

5 Col. 5, lines 1-3 in Tacnzer. .

% Col. 5, lines 29-30 in Taenzer, with emphasis added.
7 Col. 7, lines 24-28 in Taenzer, with emphasis added.
8 Col. 12, lines 8-13 in Taenzer, with emphasis added.
® Col. 12, lines 41-48 in Taenzer, with emphasis added.
19 Col. 13, lines 2-7 in Taenzer, with emphasis added.
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This is in distinct contrast to Applicants’ claimed invention. For example, Applicants’
independent claims 1 and 22 include the following limitations:
the directional speaker is configured to be spaced apart from at least one of the
ears of the user so that at least a portion of the ultrasonic signals is transformed
into output audio signals outside the at least one of the ears of the user, to be
received by the at least one of the ears of the user
Thus, not only has Taenzer not taught or suggested Applicants’ claimed invention,
Taenzer teaches away from Applicants’ claimed invention.

g;ombining Taenzer and Fretz would désggx the intended function of Taenzer

Taenzer does not teach that a portion of the output audio signals is configured to
have higher power than another portion to enhance the hearing of the user. To try to
remedy the deficiencies, the Office Action introduced Fretz.

Fretz pertains.to an open ear canal hearing aid system so that the ear canal is at
least partially open for diréctiy receiving ambient sounds.!! Fretz specifically teaches that
its heaﬁng aid system generates “andible sounds and delivers these sounds to the hearing
aid tube 30”.!2 In other words, audible sounds are delivered to the ear of the user. This is
distinctly different and again teaches away from Taenzer, which only delivers inaudible
sound to the ear. E

References cannot be combined if their intended function is destroyed. To
combine Fretz with Taenzer would destroy the iritended function of Taenzer. Thus it is
inappropriate to combine Fretz with Taenzer.

In addition, Fretz also cannot overcome the deficiencies Applicants noted above
regarding Taenzer.

Based on the foregoing, it is submitted that claims 1'and 22 are patentably distinct
from Taenzer and Fretz, singly or in combination. In addition, it is submitted that
dependent claims 2-6, 11, 13-21, and 23-26 are also patentably distinct for at least the
same reasons. Additional reasons regarding a number of dependent claims being

patmtable over Taenzer and Fretz are discussed below.

! See Fretz's Abstract.
2 Col, 6, lines 39-41 of Fretz.
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Claim 6: Power can be changed as a function of frequency

The Office Action rejected claim 6 arguing that the identification of frequencies
to be amplified for a specific wearer is inherently determined through calibration.
Applicants respectfully disagree. _ |

To further clarify the limitations, Applicants have amended claim 6 to include the
limitations of the hearing enhancement system being configured to allow the power of the
output audio signals to be changed as a function of frequency, such that the user of the
system can change the power in view of the calibration results. Fretz does not teach or
suggest hearing calibration, let alone allowing the power to be changed as a function of
ﬁ'equency. Thus, it is submitted again that claim 6 is patentably distinct from Taenzer and

Fretz, singly or in combination.

Claim 15: Direction of the output audio signals can be changed

The Office Action rejected claim 15 arguing that Taenzer teaches “more than one
directional speaker” in its Figure 5. Applicants respectfully disagree. The two speakers in
Taenzer's Figure 5 generate two ultrasonic frequencies. The difference between the two
frequencies becomes the audio signal. '

There is no teaching or suggestion in Taenzer where the phases of the ultrasonic
signals driving at least two directional speakers differ by a preset value, and the direction
of the output audio signals can be changéd by changing the preset value. Thus, itis
submiitted again that claim 15 is patentably distinct from Taenzer and Fretz, singly or in
combination.

Claims 20 and 21: The another instrument is related to a microphone or a speaker
at an event, : : :

The Office Action just asserted conclusively, with no support, that Taenzer
appears to teach that its system can access audio signals from another instrument, and the
another instrument is related to a microphone or a speaker at an event. Applicants
respectfully disagree. There is no sﬁch teaching or suggestion in Taenzer. Rejections on
obviousness grounds cannot be sustained by mere conclusory statements. Instead there

must be some articulated reasoning with some rational underpinning to support the legal
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conclusion of obviousness. Applicants again respectfully request withdrawing the 103

rejections on claims 20 and 21:

Claim 24: the speaker is attachable to the clothing worn by the user

The Office Action rejected claim 24, relying on col. 7, lines 13-18, and
inappropriately arguing that Taenzer’s speaker can be in any other convenient location
near a user’s ear. Applicants respectfully disagree.

In col. 7, lines 13-18, Taenzer explained that its earpiece 112 can be “in any other
convenient location near or in a user’s ear.”” However, that section of Taenzer specifically
defines its earpiece 112 by stating that “A means for mounting the transducer or
transducers is represented as an earpiece 112...."” In other words, the eaipiece 112in
Taenzer is its means for mounting Taenzer’s transducer. The earpiece 112 is not
Taenzer’s speaker. |

As explained above, Taenzer’s speaker delivers inaudible ﬁltra.sonic signals to the
ear, with no audio acoustic energy produced in air. Thus, it is not clear how Taenzer’s
speaker can be attached to the clothirig worn by the user. Thus, it is submitted again that
claim 24 is patentably distinct from Taenzer and Fretz, singly or in combination.

Claim 26: Computing unit separate from directional speaker

The Office Action rejected claim 26, alleging that Taenzer in its column 8, lines
43-48, reads on the limitation of Applicants’ cpmpnﬁﬁg unit that is separate from the
directional speakér but operatively coupling with the speaker over a wireless link.
Applicants respectfully disagree. '

In the section cited by the Office Action, Taenzer teaches a communication
device 100 ixicluding a microphone 116 to pick up the user’s voice, for transmission to a
remote location via a wired link or a wireless link (connected to a sound processing unit).
Though not clear what Taenzer’s sound processing unit does, Applicants submit that the
sound processing unit is different from Applicants’ claimed computing unit.

Applicants in claim 26 states that the computing unit is configured so that at least
certain frequencies of the output audio signals are being modified differently than other
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frequencies to enhance the hearing of the user. Note that at least a portion of the input
audio signals becomes the output audio signals via an ultrasonic transformation.

In Taenzer, though it is not clear what its sound processing unit does, the sound
processing unit is not configured so that at least certain frequencies of the output audio
signals are being modified differently than other frequencies to enhance the hearing of
the user, particularly when at least a portion of the input audio signals becomes the output
audio signals via an ultrasonic transformation. Thus, it is submitted again that claim 26 is

‘patentably distinct from Taenzer and Fretz, singly or in combination.

103 Rejections regarding claims 7-10, 12 and 27
The Office Action has also rejected claim 8 under 35 USC 103(a) as being

unpatentable over Taenzer in view of Fretz and further in view of Slavin (US 4,622,440);
claims 7, 9, 10 and 27 under 35 USC 103(a) as being unpatentable over Taenzer in view
of Fretz and further in view of Marx (US 4,955,729); and claim 12 under 35 USC 103(a)
as being unpatentable over Taenzer in view of Fretz and further in view of Charpentier
(US 5,321,758). Applicants respectfully disagree.

Initially, Applicants disagree with the reasons to combine Slavin, Marx and
Charpentier with Taenzer and Fretz in the manner that the Office Action proposes.
Furthermore, Slavin, Marx and Charpentier do not overcome the deficiencies of Taenzer
and Fretz noted above; with Taenzer and Frétz, singly or in combination, not teaching or
suggesting any of the independent claims, bringing in Slavin, Marx and Charpentier for
additional features in dependent claims would not remedy the deficiencies in Taenzer and
Fretz regarding the independent claims. Based on the foregoing, it is submitted that
claims 7-10, 12 and 27 are patentably distinct from Taenzer, Fretz, Slavin, Marx and/or
Charpentier, singly or in any combination.

' The independent or the dependent claims recite addiﬁonal elements which when
taken in the context of the claimed invention further patentably distinguish the art of
record. The additional limitations recited in the independent claims or the dependent
claims are not further discussed as the above-discussed limitations are clearly sufficient

to distinguish the claimed invention from Taenzer, Fretz, Slavin, Marx and/or
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Charpentier. Thus, it is respectfully requested that the Examiner withdraw the rejectionof . -
claims 1-22 and 24-27 under 35 USC §103(a).

o Regarding the remaining references cited by the Examiner, since they have not
been applied against any of the claims and do not appear properly applicable thereto, no
further miention thereof will be made.

In the event that the Examiner, upon reconsideration, determines that an action
other than an allowance is appropriate, the Examiner is requested and authorized to »
telephone Applicants’ repiesemative below prior to taking such action, if the Examiner
feels that such a telephone call will advance the prosecution of the present applicaﬁon.

If there are any issues remaining which the Examiner believes could be resolved
through either a Supplemental Respornse or an Examiner's Amendment, the Examiner is
respectfully requested to contact the undersigned representative at the telephone number
listed below. ‘ '

Any required’fee in connection with the filing of this resj)onse is to be charged to
Deposit Account No. 50-0388. |

Respectfully submitted,
5150 El Camino Real . By i /é‘f'j—)"‘/
Building A, Suite 22 Peter P. Tong
Los Altos, CA 94022 _ ~ Registration No.: 35,747
(650) 903-9200 ext 102~ ‘
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Ax : "USPTO MAIL CENTER |
TO: FROM:
Commissioner for Patents, Peter Tong
Mail Stop: Dionne Pendleton Ph: 650-903-9200, ext 102
Fax: 650-903-9800
COMPANY: DATE: :
United States Patent Office ' 9/5/2007
FAX NUMBER: NO. OF PAGES (INCLUDING COVER):
571-273-7497 18
PHONE NUMBER: SENDER'S REFERENCE NUMBER:
| ‘ IPVBP002
RE: RECIPIENT’S REFERENCE NUMBER:
Draft Amendment 10/825,527
NOTES/COMMENTS:

Transmitted herewith is the following Draft Amendment for your consideration.

Draft Amendment A : 16
Figure 11 _ 1
Thank you. e

THE INFORMATION CONTAINED IN THIS FACSIMILE MESSAGE IS PRIVILEGED AND CONFIDENTIAL
AND IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL NAMED ABOVE AND OTHERS WHO HAVE
BEEN SPECIFICALLY AUTHORIZED TO RECEIVE SUCH. IF THE RECIPIENT IS NOT THE INTENDED
RECIPIENT, YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYING OF
THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, OR IF ANY PROBLEMS OCCUR WITH TRANSMISSION, PLEASE IMMEDIATELY NOTIFY US
BY TELEPHONE AT (650)903-9200. THANK YOU.
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70273 7997

DRAFT '
\P£&
O 2 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
: =
SEP 07 2007
& re application of: CHEUNG et al. Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner: PENDLETON, DIONNE
Filed: April 15,2004 ' Group: 2615
 Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS
CERTIFICATE OF FACSIMILE
I hereby certify that this correspondence is being
transmitted via facsimile to: Commissioner for
Patents, Alexandria, VA 22313-1450 on , 2007.
Signed:
Printed Name: Patricia Tate
AMENDMENT A
Mail Stop
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Office Action dated June 15, 2007, please amend the above-
identified patent application as follows:

Amendments to the Specification are reflected on page 2 of this paper.
Amendments to the Claims are reflected in the listing of claims which being on page 3

of this paper.

- Remarks/Arguments begin on page 8 of this paper.
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DRAFT
Amendments to the Specification:

In the Specification

On page 9, after paragraph 41 of the specification, please ADD paragraph 41.1 as
follows:

[0041.1] FIG. 11 shows a number of embodiments regarding a computing

unit according to different embodiments of the invention.

On page 9, pleass AMEND paragraph 42 of the specification as follows:

[0042] Same numerals in Figures—+—10 Figures 1-11 are assigned to similar
elements in all the figures. Embodiments of the invention are discussed below with
reference to Figures—+—10 Figures 1-11. However, those skilled in the art will readily
appreciate that the detailed description given herein with respect to these figures is for

explanatory purposes as the invention extends beyond these limited embodiments.
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DRAFT
Amendments to the Claims:

The listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims

1. (Currently amended) A hearing enhancement system for a user, comprising:

an interface unit that has a directional speaker and a microphone;
wherein

the microphone receives input audio signals, which are transformed into
ultrasonic signalss, ' '

the speaker transmits the ultrasonic signals;,

at least a portion of the ultrasonic signals is transformed into output audio
signals in air;,

and

a portion of the input output audio signals is amplified more than another
portion to enhance the hearing of the user, and

wherein the directional speaker is configured to be spaced apart from at
Jeast one of the ears of the user so that at least a portion of the ultrasonic signals is
transformed into output audio signals outside the at least one of the ears of the

user, to be received by the at least one of the ears of the user.

2. (Original) A hearing enhancement system as recited in claim 1 wherein the

amplification is frequency dependent.

3. (Previously presented) A hearing enhancement system as recited in claim 2 wherein at
least a portion of the audio frequencies that is higher in frequency than another portion of

the audio frequencies receives greater amplification.

4. (Original) A hearing enhancement system as recited in claim 2 wherein certain

frequencies of the input audio signals are not amplified.
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DRAFT

5. (Original) A hearing enhancement system as recited in claim 2 wherein the

amplification depends on at least one characteristic of the hearing of the user.

6. (Currently Amended) A hearing enhancement system as recited in claim 5,
wherein the at least one characteristic of the hearing of the user is determined
through calibrating the hearing of the user,
" wherein the system is configured to allow the amplification to be changed as a

function of frequency, and

wherein the user can change the amplification in view of the calibration results.

7. (Original) A hearing enhancement system as recited in claim 1 wherein the system can

be de-activated by the user.

8. (Previously presented) A hearing enhancement system as recited in claim 1 wherein
when the system is not activated, the system can be activated depending on at least one

word spoken by the user.

9. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have a power level, and
wherein depending on the power level of the input audio signals, the system can

be in a standby mode.

10. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have an average power level, and
"wherein depending on the average power level of the input audio signals, the

system can be in a standby mode.

11. (Original) A hearing enhancement system as recited in claim 1 wherein the

microphone is a directional microphone.
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DRAFT
12. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein the input audio signals have an average power level, and
wherein the amplification is reduced or limited if the average power level of the

input audio signals is higher than a preset threshold.

13. (Original) A hearing enhancement system as recited in claim 1 wherein the system

further includes a rechargeable battery.

14. (Original) A hearing enhancement system as recited in claim 1 wherein the system

also can function as a phone.

15. (Currently Amended) A hearing enhancement system as recited in claim 1,

wherein the system includes more than one directional speaker, and

wherein the phases of the ultrasonic signals driving at least two of the speakers
differ by a preset value, and

wherein the direction of the output audio signals can be changed by changing the
preset value.

16. (Previously presented) A hearing enhancement system as recited in claim 1 wherein
the system can also access audio signals from another instrument through a wire or a

wireless connection.

17. (Original) A hearing enhancement system as recited in claim 16 wherein the another

instrument is a portable instrument.

18. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is an entertainment unit.

19. (Previously presented) A hearing enhancement system as recited in claim 16 wherein

the another instrument is a phone.
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20. (Currently Amended) A hearing enhancement system as recited in claim 16,

wherein the another instrument is related-to a microphone at an event, and

wherein audio signals are accessed from another instrument through a wireless

connection.

21. (Currently Amended) A hearing enhancement system as recited in claim 16,
wherein the another instrument is related to a speaker at an event, and
wherein audio signals are accessed from another instrument through a wireless

connection.

22. (Previously presented) A hearing enhancement system for a user, comprising:
a directional speaker;
a microphone; and
a computing unit operatively coupled to the directional speaker and the

microphone,

wherein the microphone receives input audio signals, and-the-computing-unit

wherein the directional speaker outputs ultrasonic waves based on the medified
input audio signals,

wherein the directional speaker is configured to be spaced apart from at least one
of the ears of the user so that at least a portion of the ultrasonic signals is transformed into

output audio signals outside the at least one of the ears of the user, to be received by the

at least one of the ears of the user, and
wherein the computing unit is configured to modify the output audio signals at
least by modifying certain frequencies differently than other ﬂeguencies to enhance the

hearing of the user.

23. (Cancelled)
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24. (Previously presented) A hearing enhancement system as recited in claim 22,
wherein the speaker is attachable to the clothing worn by the user, and

wherein the directional speaker can direct the ultrasonic waves towards at least

one ear of the user from the womn position of the directional speaker.

25. (Original) A hearing enhancement system as recited in claim 22, wherein the
computing unit is integral with the directional speaker.

26. (Original) A hearing enhancement system as recited in claim 22, wherein the
| computing unit is separate from the directional speaker but operatively couples with the

directional speaker over a wireless link.

27. (Previously presented) A hearing enhancement system as recited in claim 22,
wherein the computing unit has a reduced power mode and a normal power mode, and
wherein the computing unit can be automatically switched between the power modes
based on at least one characteristic of the input audio signals, thereby reducing power

consumption by the computing unit.

28. (New) A hearing enhancement system as recited in claim 1,
- wherein the amplification is frequency dependent,

wherein the amplification depends on at least one characteristic of the hearing of
the user,

wherein the at least one characteristic of the hearing of the user is determined
through calibrating the hearing of the user,

’ wherein the system is configured to allow the amplification to be changed as a

function of frequency,

wherein the system can be in a standby mode to reduce power consumption by the
system,

wherein the system further includes a rechargeable battery, and

wherein the system also can function as a phone.

Appin. No. 10/826,527 7 Docket No. IPVBP002

PAGE 8/18 * RCVD AT 9/5/2007 5:54:16 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/16 * DNIS:2739497 * CSID:650 903 9800 * DURATION (mm-ss):06-46 |

Apple EXI1014 Page 128
Apple v. IngenioSpec  [PR2026-00144



Sep 0S5 2007 3:07PM _,HP LASERJET 3200 IP VENTU 650 903 8800

DRAFT

REMARKS

Applicants previously presented claims 1 through 27 for exam.ination. In the
above-identified Office Action, the Examiner has withdrawn a prior election/restriction
requirement, which Applicants acknowledge with gratitude; objected to the drawings;
objected to the specification; and rejected all the claims.

Applicants appreciate the Examiner’s detailed comments in her Office Action to
the above-identified application. For the reasons to be stated below, however, Applicants
respectfully traverse the rejections.

By this amendment, Applicants have cancelled claim 23; have amended claims 1,

. 6,9, 10, 12, 15 and 20-22 to further clarify the subject matter regarded as the invention;
have added claim 28; and have submitted a proposed new drawing with corresponding
changes in the specification. Accordingly, claims 1-22 and 24-28 remain pending.
Applicants respectfully request that the Examiner reconsider the application in light of

the amendments and the remarks expressed herein.

Drawing Objections

The Office Action objected to the drawings because the “computing unit” as
recited in claims 22 and 25-27 allegedly was not shown. To expedite the prosecution,
Applicants have added Figure 11 as support for the “computing unit”. The antecedent
bases for Figure 11 can be found, for example, in claims 22 and 25-27. In view of the

submission, Applicants respectfully request withdrawal of the objection.

Antecedent Basis Objections

Claims 9, 10 and 12 were objected to because of allegedly improper antecedent
basis for the term “power level” and “average power level.” To expedite the prosecution,
Applicants have amended claims 9, 10 and 12 accordingly. In view of the amendment,

Applicants respectfully request withdrawal of the objection.
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112 Rejections

Claims 20 and 21 were rejected under 35 U.S.C. 112, second paragraph, as
allegedly being indefinite for failing to particularly point out and distinctly claim the
subject matter which Applicants regard as the invention. Specifically, the Office Action
stated that the recitation “at an event” was not clear. Applicants respectfully disagree.

In a general sense, claim 20 is on a hearing enhancement system that can access
audio signals from another instrument, and the another instrument is related to a
microphone at an event. Claim 21 is on a hearing enhﬁncernent system that can access
audio signals from another instrument, and the another instrument is related to a speaker
at an event. The event can be, for example, a concert, a play or a presentation.

For example, paragraphs 88- 91 in the specification, partially reproduced below

with emphﬁsis added, can help explain the phrase “‘at an event™:

In private, such as at home, hearing impaired people sometimes might -
have a tendency to increase the sound level of audio or video instruments a bit too
high. On the other hand, in public, hearing impaired people sometimes might have
difficulty hearing. In one embodiment, the system is further designed to pick up,
capture or access audio signals from portable or non-portable instruments, with

the interface unit serving as a personalized listening unit.

FIG. 10 shows examples of such other portable or non-portable
instruments. The instruments can be used in a private environment, such as at
home, or attached to the user. This can include entertainment units, such as
televisions, stereo systems, CD players, or radios....

Regarding public use, the usercanbeata conference or a theater. The
system can be coupled to the conference microphone or the theater speaker
wirelesély, and thus be capable of capturing and enhancing the audio signals
therefrom.

As stated above, the user goes to an event, such as going to a conference or to a theater. A
hearing enhancement system according to an embodiment of the present invention can
help the user hear at the event. The system can access audio signals from an instrument,

which can be a microphone at the event. Alternatively, the system can access audio
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signals from an instrument, which can be a speaker at the event. At least based on the

above explanation, Applicants do not understand why the phrase “at an event” is unclear.

Hence Applicants respectfully request withdrawal of the 112 rejection.

103 Rejections regarding claims 1-6, 11 and 13-26

Claims 1-6, 11 and 13-26 under 35 USC 103(a) as being unpatentable over
Taenzer et al. (US 6,631,196, hereinafter referred to as “Taenzer”) in view of Fretz (US
6,275,596). Applicants respectfully disagree.

Instead of andio signals, Taenzer delivers inaudible ultrasonic signals to a user’s
ear

Taenzer teaches 2 communication system that relies on transporting inaudible
ultrasonic carrier directly into the ear canal of a user. Then the non-linearity within the
ear itself demodulates the ultrasonic carrier, without producing audible sounds at the
input to the user’s ear.! In Taenzer, the “ultrasound-to-audio-sound conversion in the
middle and/or inner ear does not require creation of audible sonic pressure waves in the
air ....”2 Since “audio acoustic energy is not produced in the air, audio acoustic sound is
not radiated from the user's ear. As such, others in the vicinity of the user will hear no
sound from the earpiece, thereby providing secure secret communication.”

The Office Action alleged that in Taenzer, “at least a portion of the ultrasonic
signals is transformed into output audio signals in air,” and cited col. 7, lines 24-28 as
support. Applicants again respectfully disagree. That section of Taenzer is reproduced as
follows, with emphasis added:

In either case, the mounting means is configured to mount an output of the

ultrasonic transducer in proximity to a human ear canal at a location where a

hearing mechanism associated with the human ear canal receives the audio signal

as inaudible airborne ultrasonic energy.
In the above section, Taenzer has not taught or suggested ultrasonic signals being

transformed into output audio signals in air. That section seems to teach just the

! See Taenzer’s Abstract.
2 Col. 5, lines 1-3 in Taenzer.
3 Col. 5, lines 29-31 in Taenzer.
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opposite—the human ear receives the audio signal as inaudible airborne ultrasonic
energy.

Taenzer intends not to create any audio sound outside the user’s ear. Taenzer has -
re-emphasized this objective at numerous places of its patent. For example,

e Exemplary embodiments rely on the airborne transport of an inaudible ultrasonic

carrier directly into the hearing mechanism of a user . DA

e The ultrasound-to-audio-sound conversion in the middle and/or inner ear does not

require creation of audible sonic pressure waves in the air .. 3

e [A]udio acoustic energy is not produced in the air .. .5

e In either case, the mounting means is configured to mount an output of the
ultrasonic transducer in proximity to a human ear canal at a location where a
héaring mechanism associated with the human ear canal receives the audio signal
as inaudible airborne ultrasonic energy.’

e The transducers 506 and 510, along with any other desired components, can be
mounted in a mounting means, such as an earpiece, such that outputs from the
transducers are in proximity to a human ear at a location where the hearing

mechanism of the human ear receives the signal as jnaudible airborne ultrasonic
8

acoustic energy.
e Because the communication device outputs inaudible pressure waves, there is no
or very little audio frequency vibration of the tympanic membrane. ... As such,

there is no radiation of audible sound pressure waves from the ear, even when the
9

device is used in an open canal or partially open canal configuration.
e Use of this invention for providing the “‘sound” delivery portion of the system

solves the feedback problem with no drawbacks, because the microphone is only

sens.itive to audio frequency sonic signals, while the inventive sound delivery

system only delivers inaudible ultrasonic signals to the ear.'®

% Col. 4, lines 59-61 in Taenzer.

5 Col. 5, lines 1-3 in Taenzer.

8 Col. 5, lines 29-30 in Taenzer, with emphasis added.
7 Col. 7, lines 24-28 in Taenzer, with emphasis added.
% Col. 12, lines 8-13 in Taenzer, with emphasis added.
° Col. 12, lines 41-48 in Taenzer, with emphasis added.
1° Col. 13, lines 2-7 in Taenzer, with emphasis added.
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This is in distinct contrast to Applicants’ claimed invention. For example, Applicants’

independent claims 1 and 22 include the following limitations:
the directional speaker is configured to be spaced apart from at least one of the
ears of the user so that at least a portion of the ultrasonic signals is transformed
into output audio signals outside the at least one of the ears of the user, to be
received by the at least one of the ears of the user

Thus, not only has Taenzer not taught or suggested Applicants’ claimed invention,

Taenzer teaches away from Applicants’ claimed invention.

Combining Taenzer and Fretz would destroy the intended function of Taenzer

The Office Action acknowledged that Taenzer does not teach that a portion of the
input audio signals is amplified more than another portion to enhance the hearing of the
user, which Applicants agree. To try to remedy the deficiencies, the Office Action
introduced Fretz. '

Fretz pertains to an open ear canal hearing aid system so that the ear canal is at
least partially open for directly receiving ambient sounds.!! Fretz specifically teaches that
its hearing aid system generates “‘audible sounds and delivers these sounds to the hearing
aid tube 30”."2 In other words, audible sounds are delivered to the ear of the user. This is
distinctly different and again teaches away from Taenzer, which only delivers inaudible
sound to the ear.

References cannot be combined if their intended function is destroyed. To
combine Fretz with Taenzer would destroy the intended function of Taenzer. Thus it is
inappropriate to combine Fretz with Taenzer.

In addition, Fretz also cannot overcome the deficiencies Aﬁplicants noted above
regarding Taenzer.

Based on the foregoing, it is submitted that claims 1 and 22 are patentably distinct
from Taenzer and Fretz, singly or in combination. In addition, it is submitted that
dependent claims 2-6, 11, 13-21, and 23.26 are also patentably distinct for at least the
same reasons. Additional reasons regarding a number of dependent claims being

patentable over Taenzer and Fretz are discussed below.

' Gee Fretz’s Abstract.
2 Col. 6, lines 39-41 of Fretz.
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Claim 6: Amplification can be changed as a function of frequency

The Office Action rejected claim 6 arguing that the identification of frequencies
| to be amplified for a specific wearer is inherently determined through calibration.
Applicants respectfully disagree.

To further clarify the limitations, Applicants have amended claim 6 to include the
Jimitations of the hearing enhancement system being configured to allow the
amplification to be changed as a function of frequency such that the user of the system
can change the amplification in view of the calibration results. Fretz does not teach or -
suggest hearing calibration, let alone allowing the amplification to be changed as a
function of frequency. Thus, it is submitted again that claim 6 is patentably distinct from

Taenzer and Fretz, singly or in combination.

Claim 15: Direction of the output audio signals can be changed

The Office Action rejected claim 15 arguing that Taenzer teaches “more than one
directional speaker” in its Figure 5. Applicants respectfully disagree. The two speakers in
Taenzer’s Figure 5 generate two ultrasonic frequencies. The difference between the two
frequencies becomes the audio signal.

There is no teaching or suggestion in Taenzer where the phases of the ultrasonic
signals driving at least two directional speakers differ by a preset value, and the direction
of the output audio signals can be changed by changing the preset value. Thus, it is
submitted again that claim 15 is patentably distinct from Taenzer and Fretz, singly or in

combination.

Claims 20 and 21: The another instrument is related to a microphone or a speaker
at an event.

The Office Action just asserted conclusively, with no support, that Taenzer
appears to teach that its system can access audio signals from another instrument, and the
another instrument is related to a microphone or a speaker at an event. Applicants
respectfully disagree. There is no such teaching or suggestion in Taenzer. Rejections on
obviousness grounds cannot be sustained by mere conclusory statements. Instead there . .

must be some articulated reasoning with some rational underpinning to support the legal
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conclusion of obviousness. Applicants again respectfully request withdrawing the 103

rejections on claims 20 and 21.

Claim 24: the speaker is attachable to the clothing wom by the user
The Office Action rejected claim 24, relying on col. 7, lines 13-18, and

inappropriately arguing that Taenzer’s speaker can be in any other convenient location
near a user’s ear. Applicants respectfully disagree. | ‘

In col. 7, lines 13-18, Taenzer explained that its earpiece 112 can be “in any other
convenient location near or in a user’s ear.” However, that section of Tacnzer specifically
defines its earpiece 112 by stating that “A means for mounting the transducer or
transducers is represented as an earpiece 112....” In other words, the earpiece 112 in
Taenzer is its means for mounting Taenzer’s transducer. The earpiece 112 is not
Taenzer’s speaker.

As explained above, Taenzer’s speaker delivers inaudible ultrasonic signals to the
ear, with no audio acoustic energy produced in air. Thus, it is not clear how Taenzer’s
speaker can be attached to the clothing worn by the user. Thus, it is submitted again that

claim 24 is patentably distinct from Taenzer and Fretz, singly or in combination. '

Claim 26: Computing unit separate from directional speaker

The Office Action rejected claim 26, alleging that Taenzer in its column 8, lines
43-48, reads on the limitation of Applicants’ computing unit that is separate from the
directional speaker but operatively coupling with the speaker over a wireless link.
Applicants respectfully disagree. ' '

In the section cited by the Office Action, Taenger teaches a communication
device 100 including a microphone 116 to pick up the user’s voice, for transmission to a
remote location via a wired link or a wireless link (connected to a sound processing unit).
Though not clear what Taenger’s sound processing unit does, Applicants submit that the
sound processing unit is different from Applicants’ claimed computing unit.

Applicants in claim 26 states that the computing unit is configured to modify the
output audio signals at least by modifying certain frequencies differently than other
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frequencies to enhance the hearing of the user. Note that at least a portion of the input
audio signals becomes the output audio signals via an ultrasonic transformation.

In Taenger, though it is not clear what its sound processing unit does, the sound
processing unit does not configure to modify its output audio signals at least by
modifying certain frequencies differently than other frequencies, particularly when at
least a portion of the input audio signals becomes the output audio signals via an
ultrasonic transformation. Thus, it is submitted again that claim 26 is patentably distinct

from Taenzer and Fretz, singly or in combination.

103 Rejections regarding claims 7-10, 12 and 27

The Office Action has also rejected claim 8 under 35 USC 103(a) as being
unpatentable over Taenzer in view of Fretz and further in view of Slavin (US 4,622,440);
claims 7, 9, 10 and 27 under 35 USC 103(a) as being unpatentable over Taenzer in view
of Fretz and further in view of Marx (US 4,955,729); and claim 12 under 35 USC 103(a)
as being unpatentable over Taenzer in view of Fretz and further in view of Charpentier
(US 5,321,758). Applicants respectfully disagree. |

Initially, Applicants disagree with the reasons to combine Slavin, Marx and
Charpentier with Taenzer and Fretz in the manner that the Office Action proposes.
Furthermore, Slavin, Marx and Charpentier do not overcome the deficiencies of Taenzer
and Fretz noted above; with Taenzer and Fretz, singly or in combination, not teaching or
suggesting any of the independent claims, bringing in Slavin, Marx and Charpentier for
additiona) features in dependent claims would not remedy the deficiencies in Taenzer and
Fretz regarding the independent claims. Based ori the foregoing, it is submitted that
claims 7-10, 12 and 27 are patentably distinct from Taenzer, Fretz, Slavin, Marx and/or
Charpentier, singly or in any combination.

The independent or the dependent claims recite additional elements which when
taken in the context of the claimed invention further patentably distinguish the art of
record. The additional limitations recited in the independent claims or the dependent
claims are not further discussed as the above-discussed limitations are clearly sufficient

to distinguish the claimed invention from Taenzer, Fretz, Slavin, Marx and/or
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Charpentier. Thus, it is respectfully. requeéted that the Examiner withdraw the rejection of
claims 1-22 and 24-27 under 35 USC §103(2).

Regarding the remaining references cited by the Bxaminer, since they have not
been applied against any of the claims and do not appear properly applicable thereto, no
further mention thereof will be made.

In the event that the Examiner, upon reconsideration, determines that an action
other than an allowance is appropriate, the Examiner is requested and authorized to
telephone Applicants’ representative below prior to taking such action, if the Examiner
feels that such a telephone call will advance the prosécution of the present application.

If there are any issues remaining which the Examiner believes could be resolved
through' either a Supplemental Response or an Examiner's Amendment, the Examiner is
respectfully requested to contact the undersigned representative at the telephone number
listed below. ,

Any required fee in connection with the filing of this response is to be charged to
Deposit Account No. 50-0388.

Respectfully submitted,
5150 El Camino Real By:
Building A, Suite 22 Peter P. Tong
Los Altos, CA 94022 Registration No.: 35,757
(650) 903-9200 ext 102
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this. communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 07 April 2007.
2a)[_] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-27 is/are pending in the application.
4a) Of the above claim(s) n/a is/are withdrawn from consideration.

5[] Claim(s) is/are allowed. )
6)X Claim(s) 1-27 is/are rejected.

7)[J Claim(s) _____is/are objected to.

8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[T] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 15 April 2004 is/are: a){_] accepted or b)[X] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJ Al b)[J Some * c)[_] None of:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No. __
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IX] Notice of References Cited (PTO-892) 4) [ Interview Summary (PT0-413)

2) [ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date See Continuation Sheet. 6) |:| Other:

U’.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070529
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DETAILED ACTION

Election/Restrictions
Applicant’'s arguments with respect to the Election/Restriction have been fully

considered. The Election/Restriction has been withdrawn.

Drawings
1. The drawings are objected to under 37 CFR 1.83(a). The drawings must show
every feature of the invention specified in the claims. Therefore, the “computing unit”
as recited in claims 22 and 25-27, must be shown or the feature(s) canceled from the
claim(s). No new matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheét should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
Consistency. Additional replacement sheets may be necessary to show the renumbering

of the remaining figures. Each drawing sheet submitted after the filing date of an

application must be labeled in the top margin as either “Replacement Sheet” or “New
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Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next

Office action. The objection to the drawings will not be held in abeyance.

Specification
2. The specification is objected to as failing‘to provide proper antecedent basis for -
‘the claimed subject matter. See 3? CFR 1.75(d)(1) and MPEP § 608.01(0). Correction
of the following is required: In Claims 9,10 & 12, In line 2, Claims 9 and 10 respectively
recite “power level”. In line 2, Claim 12 recites “average power level.” There is improper‘

antecedent basis for said recitations.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

3. Claims 20 and 21 are rejected under 35 U.S.C. 112, second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter

which applicant regards as the invention.

Claims 20 & 21
Line 2 of claims 20 and 21, respectively recite “microphone at an event” and
“speaker at an event”. It is not clear what the Applicant means by the recitation “at an

event’. Clarification and/or correction is required.
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Claim Rejections - 35 USC § 103
The foIIowing‘is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

4. Claims 1-6,11 and 13-26 are rejected under 35 U.S.C. 103(a) as being -
unpatentable over Taenzer et al. (US 6,631,196) in view of Fretz (US 6,275,596).
Regarding claim 1,

Figure 1 of Taenzer teaches a hearing enhancement system for a user
comprising: an interface unit (100) that has a directional speaker (108) and a
microphone (116) (see column 7, lines 56-59); wherein the microphone receives input
audio signals, which are transformed into ultrasonic signals, see column 8, lines 51-53;
the speaker transmits the ultrasoﬁic signals, see column 7, lines 5-6; and at least a
portion of the ultrasonic signals is transformed into output audio signals in air, see
column 7, lines 24-28.

Taenzer does not clearly teach that a poftion of the input audio signals is
amplified more than another portionvto enhance the hearing' of the user.

In column 4, lines 52-67, column 5, lines 2-5, lines 10-12 and lines 34-41, Fretz
teaches that a portion of the input audio signals is amplified more than another portion
to enhancé the hearing of the user.

It would have been obvious for one of ordinary skill in the art at the time of the

invention to alter the tubing (114) of Taenzer, per the teachings of Fretz, for the
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purpose of shaping the frequency response and affecting the frequency gain of the

~ output signal.

Regarding claim 2,

In co/uh’m 7, lines 8-13, Fretz teaches that amplification occurs to high frequency
range signals, corresponding.to “wherein the amplification is frequency dependent”
reéitation.

Regarding claim 3,

In column 7, lines 8-13, Fretz teaches that gain is only applied to soft sounds in
the high frequency range, which corresponds to the claimed recitation, “wherein the

amplification focuses on higher audio frequencies.
Regarding claim 4,

Fretz's teaches in column 7, lines 8-13, that gain is only applied to soft sounds in
the high frequency range, thereby implying that “certain frequencies of the input audio

signals are not amplified”, as claimed.
Regarding claim 5,

Fretz's amplification of a certain frequency range due to the user’s inability to
hear sounds within said range, corresponds to the claimed recitation, “wherein the

amplification depends on at least one characteristic of the hearing of the user”.
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Regarding claim 6,

The identification of those frequencies to be amplified for a specific wearer, as
taught by Frefz, is inherently determined through calibration by an audiologist, as is well

understood in the art.
Regarding claim 11,

In column 8, lines 39-40, Fretz teaches a hearing enhancement system as

recited in claim 1, wherein the microphone is a directional microphone.
Regarding clam 13,

The combined disclosures of Taenzer and Fretz fail to clearly teach a hearing
enhancement system as recited in claim 1, wherein the system further includeé a
rechargeable battery. However, the Examiner takes Official Notice that providing
hearing enhancement devices with rechargeable batteries is well known in the art and
would have been obvious for the purpose of not inconveniencing the wearer with having

to replace the battery.
Regérding claim 14,

In column 8, lines 38-50, Taenzer teaches that the hearing device may function
as a two-way communicator and in connection with a cellular telephone network, which
corresponds to the recitation, “wherein the system also can function as a phone”, as

broadly claimed.
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Regarding claim 15,

In Figure 5, Taenzer teaches that the system includes more than one directional
speaker (506,510), and in column 11, lines 63- column 12, line 5, teaches an ultrasonic
transducer (506) and a second ultrasonic transducer (510) which produces an output at
a frequency of the ultrasonic signal and which has been frequency offset with the audio
signal via frequency offset block (504), an am'plifier (612) and a filter (514), reading on
“the phases of the ultrasonic signals driving at least two of the speakers differ by a

preset value.”
Regarding claim 16,

" In column 8, lines 38-50, Taenzer teaches that the system can also access
audio signals from another instrument through a wire or wirelessly through a wireless

local area network.
Regarding claim 17,

In column 8, lines 38-50, Taenzer teaches that the another instrument is a

portable instrument.
Regarding claim 18,

‘ In column 6, lines 54-56, Taenzer teaches that the another instrument is an

entertainment unit, as broadly claimed.

Apple EXI1014 Page 149
Apple v. IngenioSpec  [PR2026-00144



Applicatipn/Control Number: 10/826,527 Page 8
Art Unit: 2615 '

Regarding claim 19,
In column 8, lines 38-50, Taenzer teaches that the instrument is a phone.
Regarding claim 20,

As best understood with regard to the USC 112 second paragraph rejection,
above, Taenzer appears to teach that the instrument is related to a microphone at an

event.
Regarding claim 21,

As best understood with regard to the USC 112 second paragraph rejection,

above, Taenzer appears to teach that the instrument is related to a speaker at an event.
Regarding claim 22,

Taenzer teaches a hearing enhancement system for a user comprising: a
directional speaker (108,506,510); a microphone (116); and a computing unit
(.1 02,106,110), as broadly claimed, operatively coupled to the directional speaker and
the microphone, wherein the microphone receives input audio signals, and the
- computing unit transforms the input audio signals into modified audio Signals (see,
column 8, lines 51-563) and provides the modified audio signals to the directional
spleaker, wherein the directional speaker outputs ultrasonic signals based on the

modified audio signals.
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Taenzer does not teach that the computing unit modifies certain frequencies
differently than other frequencies to enhance the ability of the user to hear the input

audio signals.

In column 4, lines 52-67, column 5, lines 2-5, lines 10-12 and lines 34-41, Fretz
teaches that certain frequencies are amplified i.e., modified, more than another portion

to enhance the hearing of the user.

It would have been obvious for one of ordinary skill in the art at the time of the
invention to alter the tubing (114) of Taenzer, per the teachings of Fretz, for the purpose

of shaping the frequency response and affecting the frequency gain of the output signal.
Regarding claim 23,

In column 7, lines 24-28, Taenzer teaches a hearing enhancement system as
recited in claim 22, wherein at least a portion of the ultrasonic waves output by the

directional speaker are transformed into output audio signals in air.
" Regarding claim 24,

Taenzer does not clearly teach that the speaker is attachable to the clothing worn
by the user so as to direct the ultrasonic waves towards at least one ear of the user.
However, Taenzer does not restrict to any particular location for the speaker, but

teaches in column 7, lines 13-18, that the transducer or transducers may be configured

for positioning within the ear canal, behind the ear OR in any other convenient location
near or in a user's ear. Therefore, it would have been obvious for one of ordinary skill in

the art at the time of the invention to configure the speaker of Taenzer such that it is
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attachable to the clothing worn by the user such as a hat, eyeglasses or shirt, as either
of these locations will be in proximity to a human ear canal such that the human ear

canal will receive the audio signal as airborne ultrasonic energy.

Regarding claim 25, jx " )
Taenzer teaches the hearing enhancement system as recited in claim 22.
Taenzer fails to clearly teach that the computing unit (102,103,106) is integral with the
directional speaker. However, Taenzer does not restrict to any particular structural
implementation of the computing 'unit (102,103,106). The Examiner takes Official
Notice that it is well known in the art and would have been obvious to utilize a speaker
unit wherein the computing unit (signal modifying electronics) are integrated within the

magnetic circuit of the speaker unit.
Regarding claim 26,

In column 8, lines 43-48, Taenzer teaches that a sound processing unit,
corresponding to “computing unit” of the claim, may have signals transmitted wirelessly

thereto, which reads on “operatively couples with the directional speaker over a wireless

link”.

Apple EXI1014 Page 152
Apple v. IngenioSpec  [PR2026-00144



Application/Control Number: 10/826,527 Page 11
Art Unit: 2615

5. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Taenzer
et al. (US 6,631,196) in view of Fretz (US 6,275,596), as applied to claim 1, and further

in view of Slavin (US 4,622,440).
Regarding claim 8,

‘The combined disclosures of Taénzer and Fretz teach a hearing enhancement
system as recited in claim 1. Said combined disclosure does not clearly teach that the

system can be activated depending on at least one word said by the user.

In claim 6, Slavin teaches a hearing aid provided with a voice-operated switch

for actuating the hearing aid device in response to an audio input.

It would have been obvious for one of ordinary skill in the art at the time of the
invention to alter the combined teachings of Taenzer and Fretz, per the teachings of

Slavin, for the purpose of facilitating easy activation of the hearing device.

6. Claims 7, 9, 10 and 27 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Taenzer et al. (US 6,631,196) in view of Fretz (US 6,275,596), as

applied to claim 1, and further in view of Marx ( US 4,955,729).

Regarding claim 7,
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The combined disclosures of Taenzer and Fretz teach a hearing enhancement
system as recited in claim 1. Said combined disclosure does not clearly teach that the

system can be de-activated by the user.

In column' 7, lines 28-40, Marx teaches a hearing enhancement system as
recited in claim 1 wherein the system is turned off when the user places the hearing

device in a stationary place, thus reading on “can be de-activated by the user.”

It would have been obvious for one of ordinary skill in the art at the time of the
invention to alter the combined teachings of Taenzer and Fretz, per the teachings of

Marx, for the purpose of conserving the power source of the device, when not in use.
Regarding claims 9 and 10,

As best understood with regard to the USC 112 second paragraph rejection,
above, the combined disclosures of Taenzer and Fretz teach a hearing enhancement
system as recited in claim 1. Said combined disclosure does not clearly teach that
depending on the sound pressure level/average sound pressure level of the input audio

signals, the system can be in a standby mode.

In column 5, lines 30-36 and lines 50-60, Marx teaches a hearing device
provided with a switch (9), which responds to the sound pressure of an incoming signal
to switch the hearing device off. Since Marx doesn't explicitly disclose a user actuated
“‘on" switch, but implies that the hearing device will continue to function whenever a

particular switching characteristic is not met, said state of inactivity as caused by the
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switch (9) is interpreted as corresponding to the “standby mode” as recited in the

claims.

It would have been obvious for one of ordinary skill in the art at the time of the
invention to alter the combined teachings of Taenzer and Fretz, per the teachings of

Marx, for the purpose of limiting the wearer’'s exposure to undesirable feedback signals.
Regarding claim 27,

Marx teaches a reduced power mode and a normal power mode, and wherein
the device can be automatically switched between the power modes based on the
detected sound pressure, which reads on “at least one characteristic of the input audio

signals”, thereby reducing power consumption by the computing unit.

7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Taenzer
et al. (US 6,631,196) in view of Fi'etz (US 6,275,596), as applied to claim 1, and further

in view of Charpentier (US 5,321,758).
Regarding claim 12,

As best understood with regard to the USC 112 second paragraph rejection,
above, the combined disclosures of Taenzer and Fretz teach a hearing enhancement
system as recited in claim 1. Said combined disclosure does not clearly teach that the
amplification is reduced or limited if the average sound pressure level of the input audio

signals is higher than a preset threshold.
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In column 4, lines 19-30, Charpentier teaches that for a given amplification
profile, certain frequencies are no longer amplified when the sound pressure level for

detected ambient sounds exceed a predetermined threshold.

It would have been obvious for one of ordinary skill in the art at the time of the
invention to altér the combined teachings of Taenzer and Fretz, per the teachings of

Charpentier, for the purpose of saving power and increasing speech intelligibility.

Conclusion

8. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.

O’Brien (US 2004/0202339) teaches a rechargeable battery in a hearing enhancement
device.

Bilan (US 6,243,472) teaches a speaker with integrated signal modifying components.

Any inquiry conéerning this communication or earlier communications from the
| examiner should bé directed to Dionne H. Pendleton whose telephone number is 571-
272-7497. The examiner can normally be reached on 9-5:30 M-F.
If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Vivian Chin can be reached on 571-272-7848. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either_Private PAIR or Public PAIR.
Status information for unpublished applications is available through Pfivate PAIR only.
For rﬁore information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Dlonne PendletM , m \

SUPERVIC VIVIAN CHIN
CUY PATZXT EXAMINER
TECHNOLOGY CERTZR 2900
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In re application of: CHEUNG et al. Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner: PENDLETON, DIONNE
Filed: April 15, 2004 Group: 2615
Title: DIRECTIONAL HEARING |
ENHANCEMENT SYSTEMS
CERTIFICA AILE
1 hereby certify that this correspondence is being transmitted by facsimile to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450 A_p{il 3', 2007.
Signed: /M Ljiﬁ— Printed Name: Patricia Tate

RESPONSE TO RESTRICTION REQUIREMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

In response to the Restriction Requirement dated March 22, 2007, to cxpcdite the
prosecution of the above-identified application, Applicants hereby elect, with traverse, group II,
claims 1-13 and 15-27 to prosecute in the application. '

Although Applicants have accepted the restriction requirement, the restriction requirement is
respectfully traversed on the basis that all claims have already received an action on the merits. As
such, since an examination of the entire application has already been made, restriction should not be
required even though the application might have included claims on distinct or independent
inventions. Also, see M.P.E.P. §803, which states: “If the search and examination of an entire
application can be made without serious burden, the examiner must examine it on the merits, even
though it includes claims to distinct or independent inventions.” In addition, Applicants would like
to acknowledge the Office Action admitting that the claim listing provided in pages 3-4 may contain
inaccuracies.

Appln. No. 10/826,527 1 Atty. Docket No. IPVBP002
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If any fees are due in connection with the filing this Response to Restriction Requirement,
the Commissioner is hereby authorized to charge such fees to Deposit Account 50-3874 (Order No.

IPVBP002).
" Respectfully submitted,
Peter P. Tong
Registration No. 35,757
5150 El Camino Real A22

Los Altos, CA 94022

Appln. No. 10/826,527 . 2 Atty. Docket No. IPVBP002
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSplo.gov

APPLICATION NO. FILING DATE ] FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO, —|
10/826,527 04/15/2004 Kwok Wai Cheung [PVBP002 2158
34071 7590 03/22/2007
EXAMINER
IPVENTURE, INC. I |
5150 EL CAMINO REAL PENDLETON, DIONNE
SUITE A-22 - . - R NOMBER
LOS ALTOS, CA 94022 I ARTUNIT PAPER NUM |
2615
| SHORTENED STATUTORY PERIOD OF RESPONSE I MAIL DATE l DELIVERY MODE |
31 DAYS ) 03/22/2007 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

[f NO period for reply is speciﬁed above, the maximum statutory period will apply and will expire 6 MONTHS
from the mailing date of this communication.

PTOL-90A (Rev. 10/06)
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Application No. Applicant(s)

10/826,527 CHEUNG ET AL.
Office Action Summary Examiner At Unit

Dionne H. Pendleton 2615

-- The MAILING DATE of this communication appears on the cover sheet with the correspondencé address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- 1f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 01 April 2004.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Claim(s) 1-27 is/are pending in the application.

43a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) ____is/are allowed.
6)[] Claim(s) _____is/are rejected.
7)[J Claim(s) is/are objected to.

8)[X Claim(s) 1-27 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[J Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2] cCertified copies of the priority documents have been received in Application No. __
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:] Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____
3) [ Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 6) |:| Other:
U.S. Patent and Trademark Office K
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070308
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Application/Control Number: 10/826,527 Page 2
Art Unit: 2615

DETAILED ACTION

Election/Restrictions
1. Restriction to one of the following inventions is required under 35 U.S.C. 121:
l. Claim 14 (which encompasses the limitations of claim 1) is drawn to a
telephone with hearing enhancement capabilities, classified in-class 455,
subclass 3.06.
Il. Claims 1-13 and 15-27, are drawn to a hearing enhancement system,
classified in class 381, subclass 81.
The inventions are distihct, each from the other because of the fdllowing reasons:
2. Inventions | and Il are related as combination énd subcombination. Inventions in
this relationship are distinct if it can be shown that (1) the combination as claimed does
not require the particulars of the subcombination as claimed for patentability, and (2)
that the subcombination has utility by itself or in other combinations (MPEP §
806.05(c)). In the instant case, the combination as claimed does not require the
particulars of the subcombination as claimed because the hearing enhancement system
may function as a stand alone device. The subcombination has separate utility such as
a hearing aid.
The examiner has required restriction between combination and subcombination
inventions. Where applicant elects a subcombination, and claims thereto are
subsequently found allowable, any claim(s) depending from or otherwise requiring all

the limitations of the allowable subcombination will be examined for patentability in
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Application/Control Number: 10/826,527 Page 3
Art Unit: 2615

accordance with 37 CFR 1.104. See MPEP § 821.04(a). Applicant is advised that if
any claim presented in a continuation or divisional application is anticipated by, or
includes all the limitations of, a claim that is allowable in the present application, such
claim may be subject to provisional statutory and/or nonstatutory double patenting
rejections over the claims of the instant application.

3. Because these inventions are independent or distinct for the reasons given
above and there would be a serious burden on the examiner if restriction is not required
because the inventions have acquired a separate status in the art due to their
recognized divergent subject matter, restriction for examination purpbses as indicated is

proper.

4, In the instance that the Applicant elects the Invention of Group |II:

Thé Invention of Group Il, identified above, contains claims directed to the
following patentably distinct species:
> Species 1, in figure 3, is drawn a hearing device having frequency-
dependent amplification means (claims 1 and 2).
> Species 1/Sub-species A, in figure 3, is drawn to a particular means of
| , frequency dependent amplification in a hearing device (claim 3).
> Species 1ISub-‘species B, in figure 3, is drawn to another particular

meang of frequency dependent amplification in a hearing device (claim 4).
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Application/Control Number: 10/826,527 Page 4
Art Unit: 2615

>

\V

Species 1/Sub-species C, in figure 3, is drawn to yet another particular
means of frequency dependent amplification ih a hearing device (claim 5).
Species 2, in figure 4, is drawn to a hearing device having calibration
means (claim 6).

Species 3/Sub-species D, in figure 5A, is drawn to a specific means of
power management in a hearing device (claims 7 and 8).

Species 3/Sub-species E, in figure 5A, is drawn to another specific
means of power management in a hearing device (claims 9,10 and 27).
Species 3/Sub-species F, in figure 5A, is dréwn to yet another specific
means of power management in a hearing device (claim 12).

Species 3/Sub-species G, in figure 5A, is drawn to yet another specific
means of power management in a hearing device (claim 13).

Species 4, in figure 6A, is drawn to a hearing device having a directional
particular microphone arrangement (claim 11).

Species 5, in figure 6B-6C, is drawn to a hearing device having another
directional particular microphone arrangement (claim 11).

Species 6, no figure provided, is drawn to a hearing device having a
speaker array (claim 15). |

Species 7, in figure 10, is drawn to a hearing device having access to

audio signals from another instrument (claims 16-21).

Species 8, in ﬂgure§ 1-2, is drawn to components for a hearing device

(claims 22-26).
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Application/Control Number: 10/826,527 Page 5
Art Unit: 2615 '

Please note that the Examiner has indicated those claims believed to
describe each individual species grouping. The Claim listing provided by the
Examiner is not binding and may contain inaccuracies. The Examiner’s claim
listing has been provided as a matter of courtesy and shall not replace the claim

listing which is required from the Applicant in response to this action.

5. Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or invention to be examined even though the
requirement be traversed (37 CFR 1.143) and (ii) identification of the claims
encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To
reserve a right to petiﬁon, the election must be made with traverse. If the reply does not
distinctly and specifically point out supposed errors in the restriction requirement, the
election shall be treated as an election without traverse.

Should applicant traverse on the ground that the inventions or species are not
patentably distinct, applicant should submit evidence or identify such evidence now of
record showing the inventions or specieé to be obvious variants or clearly admit on the
record that this is the case. In either instance, if the examiner finds one of the inventions
unpatentable over the prior art, the evidence or admission may be used in a rejection

under 35 U.S.C.103(a) of the other invention.
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Application/Control Number: 10/826,527 Page 6
Art Unit: 2615

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Dionne H. Pendleton whose telephone number is 571-
272-7497. The examiner can normally be reached on 10:00 AM-6:30 PM M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Sinh Tran can be reached on 571-272-7564. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Dionne Pendleton
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RECEIVED
CENTRAL FAX CENTER

JAN 12 2007

- FAX

TO: FROM:
Commissioner for Patents, C. Douglass Thomas
Mail Stop: Ph: 650-903-9200, Fax: 650-903-9800
COMPANY: DATE:
United States Patent Office 1/12/2007
FAX NUMBER: NO. OF PAGES (INCLUDING COVER):
571-273-8300 4 '
PHONE NUMBER: SENDER'S REFERENCE NUMBER:
IPVBP0O02
RE: : RECIPIENT'S REFERENCE NUMBER:
10/826,527
NOTES/COMMENTS:

Transmitted herewith are the following documents for entry into the above-noted file:
Information Disclosure Statement V 2 pages

Form 1449 ‘ 1 page
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RECEIVED
CENTRAL FAX CENTER

JAN 12 2007 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG et al. ' Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner: Unassigned
Filed: April 15, 2004 Group: 2644

Title: DIRECTIONAL HEARING ENHANCEMENT
SYSTEMS

CERTIFICATE OF FACSIMILE
1 hereby certify that this correspondence is being
transmitted via facsimile to: Commissioner for
Patents, Alexandria, VA 22313-1450 on January 12, 2007.

Printed Name: Patricia Tate

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

The references listed in the attached PTO Form 1449, copies of which are attached, may be material
to examination of the above-identified patent application. Applicants submit these references in
compliance with their duty of disclosure pursuant to 37 CFR §§1.56 and 1.97. The Examiner is
requested to make these references of official record in this application.

This Information Disclosure Statement is not to be construed as a representation that a search
has been made, that additional information material to the examination of this application does not
exist, or that these references indeed constitute prior art.

This Information Disclosure Statement is: (i) filed within three (3) months of the filing date
of the above-referenced application, (ii) believed to be filed before the mailing date of a first Office
Action on the merits, or (iii) believed to be filed before the mailing of a first Office Action after the
filing of a Request for Continued Examination under §1.114. '

Appin. No. 10/826,527 -1- Atty. Docket No. IPVBP002
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Accordingly, it is believed that no fees are due in connection with the filing of this
Information Disclosure Statement. However, if it is determined that any fees are due, the
Commissioner is hereby authorized to charge such fees to Deposit Account 50-3874 (Order No.
IPVBPO002).

Respectfully submitted,

C. Douglass Li:homas
Registration No. 32,947
5150 El Camino Real, :

Building A, Ste. 22
Los Altos, CA 94022

Appln. No. 10/826,527 -2- Atty. Docket No. [PVBP002
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HP LASERJET 3200 IP VENTU 650 S03 39800 P-4
Form 1449 (Modified) Atty. Docket No. TPVBP002 AEAEIVED
Application No.: 10/826,527 “l"!"l ‘—E;J'l CENTER
Information Disclosure Applicant CHEUNG etal. = N ‘
Statément By Applicant Filing Date April 15, 2004 JAN \ Z Zﬁﬂi
Group 2644
(Use Several Sheets if Necessary) Page 1 of 1
U.S. Patent Documents
Examiner | No. [ Patent No. Date Patentee Class Sub- | Filing Date
Initial class
1. 4,128,738 Dec-78 | Gallery
2. |15526,411 Jun-96 | Krieter
3. 15,819,183 Oct-28 | Voroba et al.
4. 5,828,768 Oct-98 [ Eatwell et al.
5. 16,151,398 Nov-00 | Norris
6. 6,895,261 B1 May-05 | Palamides.
7. 17,013,009 B2 Mar-06 | Warren
8. 2002/0090099 A1 { Jul-02 Hwang
3. 12002/0012441 Jan-02 | Matsunaga et al.
10. 12002/0191807 A1 |Dec-02 | Asada et al.
11. {2004/0204168 A1 | Oct-04 | Laurila
Foreign Documents
Translation
Init. Document No. Date Country Clas; lSa‘;\:c Yes | No
= Other Documents (Including Author, Title, Date, Pertinent Pages, etc.)
B
C
D
E
-F
G
Examiner Date Considered

Examiner: Initial citation considered. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto gov

| APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

10/826,527 2615

Correspondence Address / Fee Address Change

The following fields have been set to Customer Number 34071 on 06/16/2006

+Correspondence Address
*Maintenance Fee Address

The address of record for Customer Number 34071 is:
IPVENTURE, INC.

5150 EL CAMINO REAL

SUITE A-22

LOS ALTOS,CA 94022
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§50-903-9800 oy coy deagd
AUG 1 1 2005

5150 El Camino Real, A22
Lo A 6200 : IpVenture, Inc.
Fax: 650-903-9800 :

Fax

Yo: United States Patent & Trademark Office Frome Pafricia Tate

Fax: 571-273-8300 Pages: 4 (including cover)
Phone: Date: 8/1172005
P Re: Application No. 10/826,527 Inventon Kwok Wai Cheung, etal
Filed: Aprﬁ 15,2004 e Group No. 2644

O Urgent O For Review O] Please Comment [ Please Reply a l;lease Recycle

o Comments:

Please see attached information Disclosure Statement. Thank you.

~
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RECEIVED
CENTRAL FAX CENTER

AUG_1 1 2005

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CHEUNG, et al Attorney Docket No.: IPVBP002
Application No.: 10/826,527 Examiner:
Filed: April 15, 2004 ' Group: 2644

Tite: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

ERTIF, SIM.
. 1hereby certify that this comrespondence is being

transmitted via facsimile to: Commissioner for
Patents, Alexandria, VA 22313-1450 on August 11, 2005.

5 . Signed: é
Phnted Name: Patricia Tate

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

The references listed in the attached PTO Form 1449, copies of which are attached, may
be material to examination of the above-identified patent application. Applicants submit these
references in compliance with their duty of disclosure pursuant to 37 CFR §§1.56 and 1.97. The
Examiner is requested to make these references of official record in this application.

This Information Disclosure Statement is not to be construed as a representation thata
search has been made, that additional information material to the examination of this application
does not exist, or that these references indeed constitute prior art.

This Information Disclosure Statement is: (i) filed within three (3) months of the filing
date of the above-referenced application, (i) believed to be filed before the mailing date of a first
Office Action on the merits, or (iii) believed to be filed before the mailing of a first Office
Action after the filing of a Request for Continued Examination under §1.114. Accordingly, it is

- IPVBP002 Page 1 ' 10/826,527
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believed that no fees are due in connection with the filing of this Information Disclosure
Statement. However, if it is determined that any fees are due, the Commissioner is hereby
authorized to charge such fees to Deposit Account 500388 (Order No. RLC1G000).

Respectfully submitted,

C. Douglass Thomas
o Registration No. 32,947
5150 El Camino Real,
Building A, Suite 22
Los Altos, CA 94022

IPVBP002 Page 2 10/826,527

PAGE 3/4 * RCVD AT 8/11/2005 8:23:01 PM [Eastern Daylight Time) * SVR:USPTO-EFXRF-6/28* DNIS:2738300 * CSID:650 903 9800 * DURATION (mm-ss):01-12

Apple EXI1014 Page 189
Apple v. IngenioSpec  IPR2026-00144



L Bug?11 2005 16:32 Ipventure 650-903-9800 p.4
Form 1449 (Modified) Atty. Docket No. [PVBP002
Application No.: 107826,527
Information Disclosure Applicant C. Douglass Thomas
Statement By Applicant Filing Date April 15,2004
Group 2644
(Use Several Sheets if Necessary) Page 1
U.S. Patent Documents
Examiner No. | Patent No. Date Patentee Class | Sub- Filing Date
Initial class
1. 2003/0182104 Al | Sept-05 Muesch
2.
3.
4,
5.
6.
7.
8.
9.
10.
Foredgn Documents
Translation
Tmit. Daocument No. Date - Country Class Subclass | Yes | No
Other Documents (Including Author, Title, Date, Pertinent Pages, etc.)
A
B
C
D
24
F
G
H
1
J
K
L
M
N
(o)
P
Examiner Date Considered

Examiver: Initial citation considered. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE fﬁ(/{/

e application of: CHEUNG et al. Attorney Docket No.: IPVBP002
JSpplication No.: 10/826,527 Examiner:
> Filed: April 15, 2004 Group: 2644

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

CERTIFICATE OF MAILING
 hereby certify that this correspondence is being deposited with the United States Postal Service as First Class Mail to: Commissioner for
Patents, Washington, DC 20231 on February 18, 2005 Y
Signed:

U Maria Shih

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)
Commissioner for Patents
Washington, DC 20231

Dear Sir:
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CERTIFICATE OF FACSIMILE

I hereby certify that this correspondence Is being transmitted by facsimile to: Commissioner for Patents, P.0. Bax 1450,
Al@xandria, VA 22313-14?;\ December 14, 2004.

Signed: &.
C. Douglass Thomas

PRELIMINARY AMENDMENT

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Prior to an Office Action on the merits, please amend the above-identified
as follows: '

Amendments to the Claims are reflected in the listing of claims which being on-

page 2 of this paper.
Remarks/Arguments begin on page 7 of this paper.
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AMENDMENTS TO CLAIMS:

[The listing of claims will replace all prior versions, and listings, of claims in the
application:]

Listing of Claims:

1. (Currently Amended) A hearing enhancement system for a user, comprising:

an mterface unit that has a directional speaker attachable-te-clothing-wom
by-the-userand a microphone;

wherein

the microphone receives input audio signals, which are transformed into
ultrasonic signals;

the speaker transmits the ultrasonic signals;

at least a portion of the ultrasonic signals is tfransformed into output audio
" signals by-interaction-with in_air; '

a portion of the input audio signals is amplified more than another portion to
enhance the hearing of the user.

2. (Original) A hearing enhancement system as recited in daim 1 wherein the
amplification is frequency dependent.

3. (Currently Amended) A hearing enhancement system as recited in claim 2
wherein the i i

5_at least a portion
of the audio freg'uencies that is‘ higher in frequency than another portion of the

audio frequencies receives greater amplification.

10/826,527 2 IPVBPQ02
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4. (Original) A hearing enhancement system as recited in claim 2 wherein
certain frequencies of the input audio signals are not amplified.

5. (Original) A hearing enhancement system as recited in claim 2 wherein the
ampliﬁcatioh depsands on at least one characteristic of the hearing of the user.

6. (Currently Amended) A hearing enhancement system as recited in claim 5
wherein the at least one characteristic of the hearing of the user is determined
through ealibratien calibrating the hearing of the user.

7. (Original) A hearing enhancement system as recited in claim 1 wherein the
system can be de-activated by the user. '

8. (Currently Amended) A hearing enhancement system as recited in claim 1

wherein when the system is not acti_vated. the system can be activated
depending on at least one word spoken said by the user.

9. (Original) A hearing enhancement system as recited in claim 1 wherein
depending on the power level of the input audio signals, the system can be in a
standby mode.

10. (Original) A hearing enhancement system as recited in claim 1 wherein
depending on the average power level of the input audio signals, the system can
be in a standby mode.

10/826,527 3 IPVBP002
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11. (Original) A hearing enhancement system as recited in claim 1 wherein the
microphone is a directional microphone.

12. (Currently Amended) A hearing enhancement system as recited in claim 1
wherein the amplification reduees is reduced or limited if the average power level
of the input audio signals is higher than a preset threshold.

13. (Original} A hearing enhancement system as recited in claim 1 wherein the
system further includes a rechargeable battery.

14. (Original) A hearing enhancement system as recited in claim 1 wherein the
system also can function as a phone.

15. (Currently Amended) A hearing enhancement system as recited in claim 1,

wherein the system includes more than one directional speaker; and
wherein the phases of the ultrasonic signals driving at least two of the

speakers differ by a preset value, the-speaker is-a-phase-array.

16. (Currently Amended) A hearing enhancement system as recited in claim 1
wherein the system can also access audio signals from another instrument
through a wire or a wireless connection;-exwirelessly through-a-wireless-local

17. (Original)_ A hearing enhancement system as recited in claim 16 wherein the
another instrument is a portable instrument.
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18. (Currently Amended) A hearing enhancement system as recited in claim 16
wherein the another instrument is an entertainment unit.

19. (Currently Amended) A hearing enhancement system as recited in claim 16
wherein the another instrument is a phone.

20. (Currently Amended) A hearing enhancement system as recited in claim 16
wherein the another instrument is related to a microphone at an event.

21. (Currently Amended) A hearing enhancement system as recited in claim 16
wherein the another instrument is related to a speaker at an event.

22. (Currently Amended) A hearing enhancement system for a user,
comprising: '

a directional speaker attachable-to-clothing-woern-by the-user;

a microphone; and

a computing unit operatively coupled to the directional speaker and the
microphone,

wherein the microphone receives input audio signals, and the computing
unit traneforms modifies the input audio signals at least irto-medified-audio
sighals by modifying certain frequencies differently than other frequencies to
enhance the ability of the user to hear the input audio signals, and provides the
modified audio-signals to the directional speaker,

wherein the directional speaker outputs ultrasonic signals waves based on
the modified audie-signals.

10/826,527 5 IPVBP002
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23. (Currently Amended) A hearing enhancement system as recited in claim 22,
wherein at least a portion of the ultrasonic sigrals waves output by the directional
speaker are transformed into output audio signals by-interaction-with- in air.

24. (Currently'Amended) A hearing enhancement system as recited in claim 22,

whereiln the speaker is attachable to the clothing worn by the user, and

wherein the directional speaker can direct direets-the ultrasonic sighals
waves towards at least one ear of the user from the worn position of the

directional speaker.

25. (Original) A hearing enhancement system as recited in claim 22, wherein
the computing unit is integral with the directional speaker.

26. (Original) A hearing enhancement system as recited in claim 22, wherein
the computing unit is separate from the directional speaker but operatively
couples with the directional speaker over a wircless link.

27. (Currently Amended) A hearing enhancement system as recited in claim 22,
wherein the computing unit has a reduced power mode and a normal power A
mode, and wherein the computing unit can be automatically switched between
the power modes based on at least one characteristic eharasteristies-of the input
audio signals, thereby reducing power consumption by the computing unit.
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- Dec -14 2004 6:04PM IpVenture

PATENT

REMARKS

Claims 1, 3, 6, 8, 12, 15, 16, 18-24 and 27 have been amended to further
clarify the subject matter regarded as the invention. Claims 1-27 remain
pending. Please enter this Preliminary Amendment prior to examination on the

merits. \
Respectfully submitted.’
A AN
C. Douglass' Thomas
Reg. No. 32,947
10/826,527 7 IPVBPO02
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DIRECTIONAL HEARING ENHANCEMENT SYSTEMS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of: (i) U.S. Provisional Patent Application
No. 60/462,570, filed April 15,2003, and entitled “WIRELESS COMMUNICATION
SYSTEMS OR DEVICES, HEARING ENHANCEMENT SYSTEMS OR DEVICES,
AND METHODS THEREFOR,* which is hereby incorporated herein by reference; (ii)
U.S. Provisional Patent Application No. 60/469,221, filed May 12, 2003, and entitled
“WIRELESS COMMUNICATION SYSTEMS OR DEVICES, HEARING
ENHANCEMENT SYSTEMS OR DEVICES, DIRECTIONAL SPEAKER FOR
ELECTRONIC DEVICE, PERSONALIZED AUDIO SYSTEMS OR DEVICES, AND
METHODS THEREFOR,* which is hereby incorporated herein by reference; and (iii)
U.S. Provisional Patent Application No. 60/493,441, filed August 8, 2003, and entitled
“WIRELESS COMMUNICATION SYSTEMS OR DEVICES, HEARING
ENHANCEMENT SYSTEMS OR DEVICES, DIRECTIONAL SPEAKER FOR
ELECTRONIC DEVICE, AUDIO SYSTEMS OR DEVICES, WIRELESS AUDIO
DELIVERY, AND METHODS THEREFOR,* which is hereby incorporated herein by

reference.

[0002] This application is also related to: (i) U.S. Patent Application No.
filed concurrently, and entitled, “DIRECTIONAL WIRELESS COMMUNICATION
SYSTEMS,” which is hereby incorporated herein by reference; (ii) U.S. Patent
Application No. ___, filed concurrently, and entitled, “DIRECTIONAL SPEAKER
FOR PORTABLE ELECTRONIC DEVICE,” which is hereby incorporated herein by
reference; (iii) U.S. Patent Application No. | filed concurrently, and entitled,
“METHOD AND APPARATUS FOR LOCALIZED DELIVERY OF AUDIO SOUND
FOR ENHANCED PRIVACY,” which is hereby incorporated herein by reference; and
(iv) U.S. Patent Application No. | filed concurrently, and entitled, “METHOD
AND APPARATUS FOR WIRELESS AUDIO DELIVERY,” which is hereby

incorporated herein by reference.
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BACKGROUND OF THE INVENTION

Filed of the Invention

[0003] The present invention relates generally to a hearing enhancement system,
and more particularly, to a hearing enhancement system whose audio signals are
directional.

Description of the Related Art

[0004] A significant portion of our population has a certain degree of hearing
loss. This can be due to, for example, heredity, noise exposure or simply aging. Hearing
aids have been the traditional approach to ameliorate hearing difficulties. However, out
of the 26 to 28 million people who are hearing impaired in the United States, only about

20% of them actually wear any hearing aids.

[0005] One reason people avoid wearing hearing aids is because hearing aids are
not expensiVe. Typically, they range from about a thousand US dollars for a pair of

analog hearing aids to five thousand US dollars for a pair of digital hearing aids.

[0006] Another reason for the lack of wide adoption of hearing aids is that there is
still a stigma towards wearing them. People who need hearing aids are known as
“hearing impaired.” When they go to a dispenser for hearing aids, they are still called
“patients.” If given a choice, most people do not want others to know that they need

hearing aids. As a result, many people with mild or moderate hearing loss do not wear

one.

[{0007)] Basically, there are three major types of hearing aids--the "behind-the-ear"
(BTE) style, the “in-the-ear” (ITE) style, and the completely-in-the-canal (CIC) style.
The BTE hearing aids have a number of advantages. They are more applicable for those
with severe hearing loss. Through the use of venting, they reduce to a certain degree the
effects of occlusion, which is the hollowness, echoic or stuffed sensation of hearing one’s
own voice as one talks with a hearing aid inside one’s ear. The BTE aids are

encapsulated in relatively thick-walled housings. The housing serves to protect
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components in the hearing aids from harsh conditions due to temperature, sweat, pressure
and impact. However, for those wearing hearing aids, they usually prefer a more

inconspicuous type, such as an ITE (or CIC) hearing aid, which is located inside the ear

canal.

[0008] The ITE (or CIC) designs have other benefits. People who use a telephone
typically prefer them because they do not require a telephone loop to work with telephone
conversations. People who wear glasses usually also prefer them because the hearing

aids do not interfere with the arms of the glasses.

[0009] On the other hand, just like the BTE, individual ear molds have to be made
for the ITE and the CIC hearing aids. The shell of the ITE hearing aid has to be
individually configured based on an impression of the patient's canal. Not only is the
hearing aid individually formed, a technician, through experience and craftsmanship, has
to custom fit the hearing aid into the patient’s canal. For a BTE hearing aid, an ear mold
that fits the individual’s ear canal is also made. This makes the hearing aid a custom

product. If a hearing aid is lost or damaged, it is not as easily replaced.

[0010] The repair process can be annoying as well. If a user’s hearing aid has to
be repaired, the process can take a significant amount of time. Except for well-known
brands or for manufacturers that offer a worldwide service, repair parts may not be
immediately available. Since most hearing aids are still dispensed through local or
regional clinics, they may not have the available parts. Though there is usually a loaner’s
program that allows the user to borrow a BTE aid during this period, the user may have to

live, for days or weeks, with a hearing aid that may not feel comfortable.

[0011] Another challenge of an ITE (or CIC) hearing aid is in positioning its
receiver and microphone because slight misalignment can lead to feedback and
resonance.

[0012] Users want the ITE (or CIC) hearing aids to be small to make them

inconspicuous. However, the inherent small size of the hearing aids brings along its
problems. Due to the small size, the walls of its shell are thinner, making them more
vulnerable to damage from heat, sweat and abuse than BTE hearing aids. Further, due to

its small size and shape, ITE (or CIC) hearing aids are more difficult to handle. For
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example, sometimes it is cumbersome to switch batteries. And, it is also easier to
accidentally drop an ITE (or CIC) aid than a BTE hearing aid. Finally, an ITE (or CIC)
hearing aid custom-fits into the user’s ear canal. The occlusion effects can be quite

disturbing, particularly for the first time hearing aid users.

[0013] Hearing tends to decrease gradually. A person with mildly-decreased
hearing normally does not need the same degree of hearing assistance as would one with
severely-impaired hearing. Nevertheless, such a person could benefit from mild or

moderate enhancement to their hearing.

[0014] It should be clear from the foregoing that there is still a need for improved

techniques to assist those who are hearing impaired.
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SUMMARY OF THE INVENTION

[0015] The present invention pertains to a hearing enhancement system that
enhances an individual’s hearing based on a directional speaker. Many people are mildly
or moderately hearing impaired. The decrease in hearing ability may not be to the point
where one needs a dedicated, traditional hearing aid. Even so, it would certainly be
advantageous to provide some hearing improvement. A number of embodiments in the

present invention are particularly suitable for those with mild or moderate hearing loss.

[0016] One embodiment of the hearing enhancement system includes an interface
unit that has the directional speaker and a microphone. In another embodiment, the
system also includes a base unit. A user can wear the system on his clothing, and the

speaker can be directed towards an ear of the user when worn.

[0017] In one embodiment, the microphone receives audio signals, which are
transformed by the system into ultrasonic signals. Then, the directional speaker transmits
the ultrasonic signals in air towards an ear of the user. The transmitted signals are
transformed back into audio signals by air to form the output audio signals. At least a
portion of the output audio signals have higher power with respect to the received audio

signals at corresponding frequencies to enhance the hearing of the user.

[0018] The directivity of the audio signals is increased due to the ultrasonic
signals. In one embodiment, the directivity is further increased by using a phase array of
speaker devices. The array can generate the directional audio signals by constructive
interference of signals from the individual devices. Based on the array, the direction of

the audio signals can be steered by changing the relative phases among the devices.

[0019] Typically, the hearing of both ears decreases together. Hence, a user

might use two interface units, one for the left and the other for the right ear.

[0020] The decrease in hearing may not be uniform across all audio frequencies.
As a result, amplifying the received audio signals can be frequency dependent. One
approach focuses on amplifying high audio frequencies. Another approach amplifies
only a certain band of the audio frequencies. With the lower audio frequencies typically

being louder, the band of amplification can be the higher audio frequencies. Since the

Patent Application -5- Docket No.: [IPVBP002

Apple EXI1014 Page 213
Apple v. IngenioSpec  IPR2026-00144



directional speaker is not attached to or inserted in the ear, the user can still hear the
audio signals directly from the audio source. Not only would such an approach eliminate
the occlusion effect, with no hearing aid in the ear canal, the natural resonance of the ear
canal (typically around 2700 Hz) boosts the audio signal strength in the 2 to 3 kHz
ranges. Furthermore, without the hearing aid in the ear canal, there is no insertion loss

due to the hearing aid.

[0021] In a third approach, the user’s hearing is profiled so that frequency
amplification is tailored to the user. The user’s hearing profile can also be stored in a
memory device (such as a removable memory card or stick), which can be inserted into
the system. The system can then adjust the amplification of the audio signals across the
frequencies based on the user’s hearing profile. Frequency-dependent amplification has
the added advantage of power conservation because certain audio frequencies may not

even need amplification.

[0022] A number of embodiments include power management features. One
embodiment includes a manual on/off switch allowing the user to turn the system off
when desired. In another approach, the system is on-demand. If the signal-to-noise ratio
of the incoming audio signals is below a pre-set threshold, the system can be placed in a

standby mode (e.g., low power mode).

[0023] Another approach that can manage power is to use a directional
microphone. This approach can also improve the signal-to-noise ratio. There can be

more than one directional microphone, each pointing at a specific direction.

[0024] The power level of the output audio signals can also be environment
dependent. For example, the power of the output audio signals is increased in a noisier
environment. But, as the environment becomes very noisy, the amplification can cease or

even be decreased.

[0025] The power of the output audio signals can be also increased through
different mechanisms. This can be done, for example, by increasing the surface areas of
the medium responsible for generating the output audio signals. In embodiments based
on ultrasonic transformation, one approach to increase power is to increase the

demodulation efficiency. In yet another embodiment, power is increased based on a
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phase-array of speaker devices, which further increases the directivity of the audio
signals. This embodiment has the added advantage of power reduction. With the audio
signals more confined, less power is needed to generate the audio signals. In one
embodiment, the output audio signals can also be steered to more accurately target the

user’s ear.

[0026] With the ear canal remaining open, the user can still use a phone directly.
But, in one embodiment, when there is an incoming phone call, the system changes its
mode of operation and functions as a cell phone. If the system is used as a phone, since
the audio signals are transmitted in an open environment, people next to the user might
pick up the audio signals. Different approaches can be used to improve privacy. The
audio signal propagation angle already serves to provide improved privacy. The virtual
or physical cone of the audio signals typically propagates from a lower position
(elevation) to a higher position towards the ear of the user. With such a propagation
direction, signals reflected from the head tend to radiate upward. This reduces the chance

of having bystanders eavesdrop on the conversation.

[0027] Privacy can be enhanced based on frequency-dependent amplification
because certain frequency ranges may not even be amplified. Another approach to
improve privacy is to reduce the power of the output audio signals. Yet another approach

to enhance privacy is to further increase the directivity of the audio signals.

[0028] With the system being used as a phone, the system can have a directional

microphone pointing at the head of the user to pick up the user’s voice during a phone

conversation.

[0029] In private, hearing impaired people sometimes might have a tendency to
increase the sound level of audio or video instruments a bit too high. On the other hand,
in public, hearing impaired people sometimes might have difficulty hearing. In one
embodiment, the system is further designed to pick up, capture or access audio signals
from a number of portable or non-portable instruments. Audio signals from these
instruments can be transmitted through wire to the system. Alternatively, audio signals
from these instruments can be transmitted wireless, such as through WiFi or Bluetooth, to

the system. The system then converts the wireless signals to audio si gnals for the user to
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comfortably listen to the signals. Examples of such instruments include home
entertainment units, phones, microphones at a conference, and speakers at a movie

theaters.

[0030] Other aspects and advantages of the present invention will become
apparent from the following detailed description, which, when taken in conjunction with

the accompanying drawings, illustrates by way of example the principles of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 shows embodiments of the present invention.
[0032] FIG. 2 shows a person wearing one embodiment of the present invention.
[0033] FIG. 3 shows different embodiments regarding frequency-dependent

amplification of the present invention.

[0034] FIG. 4 shows a number of embodiments regarding calibration of the present
invention.
[0035] FIG. 5A shows a number of embodiments regarding power management

of the present invention.

[0036] FIG. 5B shows an embodiment of the interface unit with an electrical
connection.
[0037] FIGS. 6A-6C show different embodiments regarding microphones for use

with the present invention.

[0038] FIG. 7 shows embodiments of the present invention that can also function
as a phone.
[0039] FIG. 8 is a flow diagram of call processing according to one embodiment

of the invention.

[0040} FIG. 9 shows a number of embodiments regarding improving privacy of

the present invention.

[0041] FIG. 10 shows a number of embodiments of the present invention

accessing audio signals from other instruments wirelessly or through wired connection.

[0042] Same numerals in Figures 1-10 are assigned to similar elements in all the
figures. Embodiments of the invention are discussed below with reference to Figures 1-
10. However, those skilled in the art will readily appreciate that the detailed description
given herein with respect to these figures is for explanatory purposes as the invention

extends beyond these limited embodiments.
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DETAILED DESCRIPTION OF THE INVENTION

[0043] The present invention pertains to a hearing enhancement system that
enhances an individual’s hearing. A number of embodiments in the present invention are

particularly suitable for those with mild or moderate hearing loss.

[0044] FIG. 1 shows one embodiment of a hearing enhancement system 10 of the
present invention. The hearing enhancement system 10 includes an interface unit 14,
which includes a directional speaker 16 and a microphone 18. The embodiment may also
include a base unit 12, which has or, can couple to, a power source. The interface unit 14
can electrically couple to the base unit 12. In one embodiment, the base unit 12 can be
integrated within the interface unit 14. The coupling can be in a wired (e.g., cable) or a

wireless (e.g., Bluetooth technologies) manner.

[0045] FIG. 2 shows a person wearing an interface unit 100 of the present
invention on his jacket 102. The interface unit 100 can, for example, be the interface unit
14 shown in FIG. 1. Again, the interface unit 100 includes a directional speaker 104 and

a microphone 106. The speaker 104 can be in a line of sight of an ear of the user.

[0046] Consider the scenario where a friend is speaking to the user. In one
approach, the microphone 106 picks up the friend’s speech, namely, her audio signals. A
hearing enhancement system according to the invention can then use the audio signals to
modulate ultrasound signals. Then, the directional speaker 104 transmits the modulated
ultrasonic signals in air towards the ear of the user. The transmitted signals are
demodulated in air to create the output audio signals. Based on ultrasound transmission,
the speaker 104 generates directional audio signals and sends them as a cone (virtual
cone) 108 to the user’s ear. In another approach, the directional speaker 104 includes a
physical cone or a horn that directly transmits directional audio signals. In yet another
approach, the audio signals from the speaker can be steered to the ear or the ear canal,
whose location can be identified through mechanisms, such as pattern recognition.
Different embodiments of the directional speakers have been described in U.S. Patent
Application No. ____ | filed concurrently, and entitled “DIRECTIONAL WIRELESS
COMMUNICATION SYSTEMS,” which is hereby incorporated herein by reference.
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[0047) Typically, hearing of both ears decreases together. In a sense, this is
similar to our need to wear glasses. Rarely would one eye of a person need glasses, while
the other eye has 20/20 vision. As a result, there can be two interface units, one for the
left ear and another for the right ear. The left ear unit can be on the left shoulder, and the
right ear unit can be on the right shoulder. These two interface units can be electrically
coupled, or can be coupled to one base unit. Again, the coupling can be wired or
wireless. In another approach, the interface unit can be worn by the user as a pendant on

a necklace in front of the user. Output audio signals can then be propagated to both ears.

[0048] In one embodiment, the system is designed to operate in the frequency
range between 500 Hz to 8 kHz. Typically, a user’s hearing impairment is not the same
across all audio frequencies. For example, in English, the user might be able to easily
pick up the sound of vowels, but not the sound of consonants, such as “S” and “P”. FIG.
3 shows different embodiments of the invention regarding frequency-dependent
amplification of the received audio signals. Note that amplification is not limited to
amplifying the received audio signals directly. For example, in the embodiments using
ultrasonic signals to generate output audio signals, amplification can mean the power
level of the output audio signals being higher than the received audio signals. This can

be through increasing the power of the ultrasonic signals.

[0049] One approach for frequency-dependent amplification assumes that the
decreased in hearing typically starts at high frequencies, such as above 2 to 3 kHz. So,
hearing may need more assistance at the high frequency range. In this approach, one
embodiment amplifies the audio signals so that around the entrance of the ear, the signals
can have sound pressure level (“SPL”) of about 80 dB from 2 kHz to 4 kHz. For
frequencies below 2 kHz, the SPL is lower, such as, for frequencies lower than 500 Hz,
the maximum SPL can be below 55 dB. In one embodiment, the SPL of the output audio
signals can be 70 dB from 1.5 kHz to 4 kHz, and the 3 dB cutoff is also at 1.5 kHz. With
aroll off being 12 dB/octave, at 750 Hz, the SPL becomes about 58 dB.

[0050] Another frequency-dependent amplification approach assumes that most
information in the audio signals resides within a certain frequency band. For example,

about 70% of the information in the audio signals can be within the frequency range of 1
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to 2kHz. Since the ear canal remains open and the user may only be mildly or
moderately hearing impaired, the user can be hearing the audio signals directly from his
sender (i.e., without assistance provided by the hearing enhancement system). In this
approach, the system filters audio signals in the identified frequency range, such as the 1
to 2 kHz range, and processes them for amplification and transmission to the user. For
frequencies not within the frequency band, they are not processed for amplification. The

user can pick them up directly from the sender.

[0051] Low to mid frequencies, such as those below 2 kHz, are typically louder.
Since the hearing enhancement system does not require having any hearing aid inserted
into the ear, the low to mid frequencies can be received at the ear unaltered. Frequencies
in the mid to high range, such as from 2000-3000 Hz, will be in the natural resonance of
the ear canal, which is typically around 2700 Hz. As a result, these frequencies can be
increased by about 15 dB. With no hearing aid inserted into one ear, the audio signals do
not experience any insertion loss, and there is also no occlusion effect due to the user’s

own voice.

[0052] In a third approach, amplification across frequencies is directly tailored to
the hearing needs of the user. This can be done through calibration. This third approach

can also be used in conjunction with either the first approach or the second approach.

[0053] Frequency-dependent amplification has the added advantage of power
conservation because certain frequency bands may not need or may not have

amplification.

[0054] In one embodiment, the user has the option of manually changing the
amplification of the system. The system can also have a general volume controller that
allows the user to adjust the output power of the speaker. This adjustment can also be

across certain frequency bands.

[0055] FIG. 4 shows a number of embodiments regarding calibration of a user’s
hearing across various frequencies. Calibration enables the system to determine (e.g.,
estimate) the hearing sensitivity of the user. Through calibration, the user’s hearing
profile can be generated. The user can perform calibration by himself. For example, the

audio frequencies are separated into different bands. The system generates different SPL
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at each band to test the user’s hearing. The specific power level that the user feels most
comfortable would be the power level for that band for the user. After testing is done for
all of the bands, based on the power levels for each band, the system creates the user’s
personal hearing profile. In this calibration process, the system can prompt the user and

lead the user through an interactive calibration process.

[0056] In another embodiment, calibration can be done remotely through a web
site. The web site can guide the user through the calibration process. This can be done,
for example, by the user being positioned proximate to a computer terminal that is
connected through the Internet to the web site. The terminal has a speaker or headset that

produces audio sounds as part of the calibration process.

[0057] Instead of the user, this calibration process can also be done by a third

party, such as an audiologist.

[0058] The user’s hearing profile can be stored in the hearing enhancement
system. If the calibration is done through a computer terminal, the hearing profile can be
downloaded into the hearing enhancement system wirelessly, such as through Bluetooth
or infrared technology. The hearing profile can alternatively be stored in a portable
media storage device, such as a memory stick. The memory stick could be inserted into
the hearing enhancement system, or some other audio generating device, which desires to
access the hearing profile and personalizes the system’s amplification across frequencies

to the user.

[0059] The system can also periodically alert the user for re-calibration. The
period can be, for example, once a year. The calibration can also be done in stages so

that it is less onerous and less obvious that a hearing evaluation is being performed.

[0060] Since the ear canal is open, the user can be hearing the audio signals both
from the sender and the system. In one embodiment, to prevent echoing effect, signal
processing speed of the system cannot be too low. Typically, the user would not be able
to distinguish two identical sets of audio signals if the difference in arrival times of the
two signals is below a certain delay time, such as 10 milliseconds. In one embodiment,
the system’s signal processing speed is faster than that the certain delay time. One

approach to transform the input audio signals to ultrasonic signals depends on analog
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signal processing. Another approach to transform the input audio signals to ultrasonic

signals depends on digital signal processing.

[0061] Since the system might be on continuously for a long duration of time, and
can be amplifying across a broad range of the audio frequencies, power consumption can
be an issue. FIG. SA shows a number of embodiments for managing power consumption of
the system. One embodiment includes a manual on/off switch, which allows the user to
manually turn the system off as he desires. The on/off switch can be on a base unit, an
interface unit, or a remote device. This on/off switch can also be voice activated. For
example, the system is trained to recognize specific recitation, such as specific sentences
or phrases, and/or the user’s voice. To illustrate, when the user says sentences like any of
the following, the system would be automatically turned on: What did you say? What?

Louder. You said what?

[0062] The system can be on-demand. In one embodiment, the system can
identify noise (e.g., background noise), as opposed to audio signals with information. To
illustrate, if the audio signals across broad audio frequency ranges are flat, the system
could assume that the input audio signals are noise. In another approach, if the average
SPL of the input audio signals is below a certain level, such as 40 dB, the system would
assume that there are no audio signals worth amplifying. In any case, when the system
recognizes that signals are not to be amplified, the system can then be deactivated, such

as to be placed into a sleep mode, a reduced power mode or a standby mode.

[0063] With the system operating on-demand, when the sender stops talking for a
duration of time, the system can be deactivated. This duration of time can be adjustable,
and can be, for example, 10 seconds or 10 minutes. In another approach, only when the
signal-to-noise ratio of the audio signals is above a preset threshold would the system be
activated (i.e., awakened from the sleep mode, the reduced power mode or the standby

mode).

[0064] Another approach to manage power consumption can make use of a
directional microphone. This approach can improve the signal-to-noise ratio. The gain at
specific directions of such a microphone can be 20 dB higher than omni-directional

microphones. The direction of the directional microphone can vary with application.
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However, in one embodiment, the direction of the directional microphone can be pointing
forward or outward from the front of the user. The assumption is that the user typically
faces the person talking to him, and thus it is the audio signals from the person in front of

him that are to be enhanced.

[0065] The system, namely, the interface unit, can have more than one directional
microphone, each pointing in a different direction. FIG. 6A shows an interface unit 202
with four directional microphones pointing in four orthogonal directions. With the
microphones in symmetry, the user does not have to think about the orientation of the
microphones if the user is attaching the interface unit to a specific location on his

clothing.

[0066] FIGS. 6B-6C show interface units 204 and 206, each with two directional
microphones pointing in two orthogonal directions. For the two interface units 204 and
206 shown in FIG. 6B-6C, one unit can be on the left shoulder and the other unit on the
right shoulder of the user, with the user’s head in between the interface units in FIG. 6B
and FIG. 6C.

[0067] The amplification of the system can also depend on the ambient power
level, or the noise level of the environment of the system. One approach to measure the
noise level is to measure the average SPL at gaps of the audio signals. For example, a
person asks the user the following question, “Did you leave your heart in San Francisco?”
Typically, there are gaps between every two words or between sentences or phrases. The
system measures, for example, the root mean square (“rms”) value of the power in each
of the gaps, and can calculate another average among all of the rms values to determine
the noise level. In one embodiment, the system increases the gain of the system so as to
ensure that the average power of the output audio signals is higher than the noise level by

a certain degree. For example, the average SPL of the output audio signals can be 10 dB

above the noise level.

[0068] In another embodiment, if the average power level of the environment or
the ambient noise level is higher than a threshold value, signal amplification is reduced.
This average power level can include the audio signals of the person talking to the user.

The rationale is that if the environment is very noisy, it would be difficult for the user to
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hear the audio signals from the other person anyway. As a result, the system should not
keep on amplifying the audio signals independent of the environment. For example, if
the average power level of the environment is more than 75 dB, the amplification of the

system is reduced, such as to 0 dB.

[0069] Another power management approach is to increase the power of the
audio signals. One embodiment to create more power is to increase the surface area of
the medium responsible for generating the output audio signals. For example, if audio
signals are generated by a piezoelectric film, one can increase the surface area of the film

to increase the power of the signals.

[0070] A number of embodiments are based on ultrasonic demodulation or
mixing. To increase the output power of such embodiments, one can again increase the
surface area of the medium generating the ultrasonic signals. As an example, a 1-cm
diameter bimorph can give 140 dB ultrasonic SPL. The device may need about 0.1 W of

input power. Ten such devices would increase output power by about 20 dB.

[0071] Another approach to increase power is to increase the demodulation or
mixing efficiency of the ultrasonic signals by having at least a portion of the
transformation performed in a medium other than air. Depending on the medium, this
may make the directional speaker more power efficient. Such approaches have been
described in the concurrently-filed application entitled, “DIRECTIONAL WIRELESS
COMMUNICATION SYSTEMS.”

[0072] - The system (interface unit and /or the base unit) can include one or more
rechargeable batteries. These batteries can be recharged by coupling the system to a
battery charger. Another feature of the system that may be provided is one or more
electrical connections on the system so as to facilitate electrical connection with a battery
charger. For example, when the power source for the system is a rechargeable battery,
the ability to charge the battery without removing the battery from the system is
advantageous. Hence, in one embodiment, the system includes at least one connector or
conductive element (e.g., terminal, pin, pad, trace, etc.) so that the electrical coupling
between the rechargeable battery and the charger can be achieved. In this regard, the

electrical connector or conductive element is provided on the system and electrically
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connected to the battery. The placement of the electrical connector or conductive
element on the system serves to allow the system to be simply placed within a charger.
Consequently, the electrical connector or conductive element can be in electrical contact
with a counterpart or corresponding electrical connector or conductive element of the

charger.

[0073] FIG. 5B shows an embodiment of the interface unit 150 with an electrical
connection 152 and a cover 154. The interface unit 150 can be the interface unit 14
shown in FIG. 1. The electrical connection 152 can be a USB connector. With the cover
154 removed, the connection 152 can be used, for example, to couple to a battery charger

to recharge a battery within the interface unit 150.

[0074] In one embodiment, the charger can be considered a docking station, upon
which the system is docked so that the battery within the system can be charged. Hence,
the system can likewise include an electrical connector or conductive element that

facilitates electrical connection to the docking station when docked.

[0075] With the ear canal remaining open, the user can still use a phone directly.
However, in one embodiment, the system, which can include the base unit, can also have
the electronics to serve as a cell phone. FIG. 7 shows such an embodiment. When there
is an incoming phone call, the system can change its mode of operation and function as a
cell phone. The system can alert the user of an incoming call. This can be through, for
example, ringing, vibration or a blinking light. The user can pick up the call by, for
example, pushing a button on the interface unit. Picking up the call can also be through

an activation mechanism on the base unit or a remote control device.

[0076] FIG. 8 is a flow diagram of call processing 400 according to one
embodiment of the invention. The call processing 400 is performed using the system.

For example, the system can be the system shown in FIG. 1.

[0077] The call processing 400 begins with a decision 402 that determines
whether a call is incoming. When the decision 402 determines that there is no incoming
call, the call processing 400 waits for such a call. Once the decision 402 determines that
a call is incoming, the system is activated 408. Here, the wireless communications

capability of the system is activated (e.g., powered-up, enabled, or woken-up). The user
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of the system is then notified 410 of the incoming call. In one embodiment, the
notification to the user of the incoming call can be achieved by an audio sound produced
by the system (via a speaker). Alternatively, the user of the system could be notified by a
vibration of the system, or a visual (e.g., light) indication provided by the system. The
base unit could also include a ringer that provides audio sound and/or or vibration

indication to signal an incoming call.

[0078] Next, a decision 412 determines whether the incoming call has been
answered. When the decision 412 determines that the incoming call has not been
answered, the base unit can activate 414 a voice message informing the caller to leave a

message or instructing the caller as to the unavailability of the recipient.

[0079] On the other hand, when the decision 412 determines that the incoming
call is to be answered, the call can be answered 416 at the base unit. Then, a wireless link
is established 418 between the interface unit and the base unit. The wireless link is, for
example, a radio communication link such as utilized with Bluetooth or WiFi networks.
Thereafter, communication information associated with the call can be exchanged 420
over the wireless link. Here, the base unit receives the incoming call, and communicates
wirelessly with the interface unit such that communication information is provided to the
user via the system. The user of the system is accordingly able to communicate with the

caller by way of the system and, thus, in a hands-free manner.

[0080] A decision 422 then determines whether the call is over (completed).
When the decision 422 determines that the call is not over, the call processing 400 returns
to repeat the operation 420 and subsequent operations so that the call can continue. On
the other hand, when the decision 422 determines that the call is over, then the system is
deactivated 424, and the wireless link and the call are ended 426. The deactivation 424
of the system can place the system in a reduced-power mode. For example, the
deactivation 424 can power-down, disable, or sleep the wireless communication
capabilities (e.g., circuitry) of the system. Following the operation 426, as well as

following the operations 406 and 414, the call processing 400 for the particular call ends.

[0081] If the system also functions as a phone, the system can have a directional

microphone pointing at the head of the user. One such embodiment is shown in FIG. 6A.
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[0082] Operating the system as a phone can create different concerns as opposed
to operating the unit as a hearing enhancement system. Since the audio signals are
transmitted in an open environment, people in the user’s immediate neighborhood might
pick up some of the audio signals. If the SPL is 80 dB when the signals reach the user’s
head, signals reflected from the head can be 60 dB. Such a level may be heard by people
in the immediate vicinity of the user. The user might not want people to pick up what he

is hearing. In other words, the user may prefer more privacy.

[0083] FIG. 9 shows a number of embodiments regarding improving privacy of
the present invention. The audio signal propagation angle can inherently improve
privacy. The cone of the audio signals typically propagates from low to high in order to
get to an ear of the user. For example, from the user’s shoulder to an ear of the user, the
elevation angle can be 45 degrees. One advantage of such a propagation direction is that
most of the audio signals reflected from the head radiate towards the sky above the head.
This reduces the chance of having the audio signals being eavesdropped particularly
when the signal power is going down as the square of the propagation distance. Various

other propagation directions can be utilized, as discussed in greater detail below.

[0084] Privacy can be enhanced based on frequency-dependent amplification.
Since certain audio frequencies may not be amplified, and may be relatively low in SPL,

their reflected signals can be very low. This reduces the probability of the entire audio

signals being heard by others.

[0085] Another approach to improve privacy is to reduce the highest power level
of the output audio signals to below a certain threshold, such as 70 dB. This level may be

sufficient to improve the hearing of those who have mild hearing loss.

[0086] Yet another approach to enhance privacy is to further focus the beam of
the audio signals. For the embodiment based on transforming ultrasonic frequencies,
narrowing the cone can be done, for example, by increasing the carrier frequency of the
audio signals. Typically, the higher the carrier frequency, the narrower the cone, such as
a cone created by 100 kHz signals typically being narrower than a cone created by 40

kHz signals. Not only can the cone be narrowed, sidelobes can also be suppressed.

Patent Application -19- Docket No.: IPVBP002

Apple EXI1014 Page 227
Apple v. IngenioSpec  IPR2026-00144



Another approach to narrow the cone is to increase the gain of the cone or the horn that

generates the audio signals.

[0087] A focused beam has the added advantage of better power conservation.
With the audio signals restricted to a smaller cone, less power is needed to generate the

audio signals.

[0088] In private, such as at home, hearing impaired people sometimes might
have a tendency to increase the sound level of audio or video instruments a bit too high.
On the other hand, in public, hearing impaired people sometimes might have difficulty
hearing. In one embodiment, the system is further designed to pick up, capture or access
audio signals from portable or non-portable instruments, with the interface unit serving as

a personalized listening unit.

[0089] Audio signals from these instruments can be transmitted through wire to
the system. The interface unit can provide an electrical input for connecting to the
instrument by wires. If transmission is wireless, the system can be designed to include
the electronics to capture wireless signals from the instruments through a wireless local
area network, such as WiFi or Bluetooth. The audio signals from these instruments can
be up-converted and transmitted as a WiFi signal to be picked up by the system. The

system then down-converts the WiFi signal to re-generate the audio signals for the user.

[0090] FIG. 10 shows examples of such other portable or non-portable
instruments. The instruments can be used in a private environment, such as at home, or
attached to the user. This can include entertainment units, such as televisions, stereo
systems, CD players, or radios. As an example, assume the user is working at the
backyard and the stereo system is in the living room. Based on this technique, the user
can enjoy the music without the need to crank up its volume. Private use can include a
phone, which can be a desktop phone with a conference speaker or a cell phone. As yet
another example, the system can function as the headset of a phone, and can be coupled

to the phone in a wireless manner, such as through WiFi or Bluetooth.

[0091] Regarding public use, the user can be at a conference or a theater. The
system can be coupled to the conference microphone or the theater speaker wirelessly,

and thus be capable of capturing and enhancing the audio signals therefrom.
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[0092] In a number of embodiments described, the directional speaker generates
ultrasonic signals in the range of 40 kHz. One of the reasons to pick such a frequency is
for power efficiency. However, to reduce leakage, cross talk or to enhance privacy, in
other embodiments, the ultrasonic signals utilized can be between 200 kHz to 1 MHz. It
can be generated by multilayer piezoelectric thin films, or other types of solid state
devices. Since the carrier frequency is at a higher frequency rangev' than 40 kHz, the
absorption/attenuation coefficient by air is considerably higher. On the other hand,

privacy is enhanced and audible interference to others is reduced.

[0093] A number of embodiments of directional speakers have also been
described where the resultant propagation direction of the ultrasonic waves is not
orthogonal to the horizontal, but at, for example, 45 degrees. The ultrasonic waves can
be at an angle so that the main beam of the waves is approximately pointed at an ear of
the user. In another embodiment, the propagation direction of the ultrasonic waves can
be approximately orthogonal to the horizontal. Such a speaker does not have to be on a
wedge or a step. It can be on a surface that is substantially parallel to the horizontal. For
example, the speaker can be on the shoulder of a user, and the ultrasonic waves propagate
upwards, instead of at an angle towards an ear of the user. If the ultrasonic power is
sufficient, the waves would have sufficient acoustic power even when the speaker is not

pointing exactly at the ear.

[0094] In one embodiment, the ultrasonic beam is considered directed towards the
ear as long as any portion of the beam, or the cone of the beam, is immediately proximate
to, such as within 7 cm of] the ear. The direction of the beam does not have to be pointed
at the ear. It can even be orthogonal to the ear, such as propagating up from one's

shoulder, substantially parallel to the face of the person.

[0095] The advantages of the invention are numerous. Different embodiments or
implementations may yield different advantages. Different embodiments of the invention
can provide one or more of the following advantages: (a) users are provided with non-
invasive, hands-free wireless communications capability; (b) the user’s ear remains free
from any inserted objects and thus is free from the annoying occlusion effects, enabling

the user to continue to hear sounds without interference; (c) the system can be
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inconspicuous due to its relatively small form factor, such as 2” by 3”; (d) the system can
be inconspicuous, and would not be seen as a hearing enhancing device because it can be
mistaken as a cell phone; (e) the system would not create feedback and resonance due to
misalignment in its positioning as in many of the existing hearing aids; (f) the system can
have a shape easy to adapt to the profile of a human being, such as in a shape
comfortably residing on the shoulder of a user; (g) the system is relatively inexpensive,
compared to existing hearing aids - - this can, for example, be due to the lack of requiring
an individually-fitted ear mold; and (h) the system is relatively easy to handle, such as to

change or to recharge batteries, depending on the embodiment.

[0096]) A number of embodiments have been described where a device is
attachable to the clothing worn by a user. In one embodiment, attachable to the clothing
worn by a user includes wearable by the user. For example, the user can wear a speaker
on his neck, like a pendant on a necklace. This also would be considered as attachable to
the clothing worn by the user. From another perspective, the necklace can be considered

as the “clothing” worn by the user, and the device is attachable to the necklace.

[0097] The various embodiments, implementations and features of the invention
noted above can be combined in various ways or used separately. Those skilled in the art
will understand from the description that the invention can be equally applied to or used
in other various different settings with respect to various combinations, embodiments,

implementations or features provided in the description herein.

[0098] The invention can be implemented in software, hardware or a combination
of hardware and software. A number of embodiments of the invention can also be
embodied as computer readable code on a computer readable medium. The computer
readable medium is any data storage device that can store data, which can thereafter be
read by a computer system. Examples of the computer readable medium include read-
only memory, random-access memory, CD-ROMs, magnetic tape, optical data storage
devices, and carrier waves. The computer readable medium can also be distributed over
network-coupled computer systems so that the computer readable code is stored and

executed in a distributed fashion.
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[0099] Numerous specific details are set forth in order to provide a thorough
understanding of the invention. However, it will be understood by those skilled in the art
that the invention may be practiced without these specific details. The description and
representation herein are the common meanings used by those experienced or skilled in
the art to most effectively convey the substance of their work to others skilled in the art.
In other instances, well-known methods, procedures, components, and circuitry have not

been described in detail to avoid unnecessarily obscuring aspects of the present invention.

[00100] Also, in this specification, reference to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with the embodiment can be included in at least one embodiment of the
invention. The appearances of the phrase “in one embodiment” in various places in the
specification are not necessarily all referring to the same embodiment, nor are separate or
alternative embodiments mutually exclusive of other embodiments. Further, the order of
blocks in process flowcharts or diagrams representing one or more embodiments of the

invention do not inherently indicate any particular order nor imply any limitations in the

invention.

foo101] Other embodiments of the invention will be apparent to those skilled in the
art from a consideration of this specification or practice of the invention disclosed herein.
It is intended that the specification and examples be considered as exemplary only, with
the true scope and spirit of the invention being indicated by the following claims.

What is claimed is:
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CLAIMS

1. A hearing enhancement system for a user comprising:
an interface unit that has a directional speaker attachable to clothing worn by the
user and a microphone; '
wherein
the microphone receives input audio signals, which are transformed into
ultrasonic signals;
the speaker transmits the ultrasonic signals;
at least a portion of the ultrasonic signals is transformed into output audio
signals by interaction with air;
the speaker directs the output audio signals towards at least one ear of the
user from the worn position of the speaker; and
a portion of the input audio signals is amplified more than another portion

to enhance the hearing of the user.

2. A hearing enhancement system as recited in claim 1 wherein the amplification is
frequency dependent.
3. A hearing enhancement system as recited in claim 2 wherein the amplification

focuses on higher audio frequencies.

4, A hearing enhancement system as recited in claim 2 wherein certain frequencies

of the input audio signals are not amplified.

5. A hearing enhancement system as recited in claim 2 wherein the amplification

depends on at least one characteristic of the hearing of the user.

6. A hearing enhancement system as recited in claim 5 wherein the at least one

characteristic of the hearing of the user is determined through calibration.
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7. A hearing enhancement system as recited in claim 1 wherein the system can be

de-activated by the user.

8. A hearing enhancement system as recited in claim 1 wherein the system can be

activated depending on at least one word said by the user.

9. A hearing enhancement system as recited in claim 1 wherein depending on the

power level of the input audio signals, the system can be in a standby mode.

10. A hearing enhancement system as recited in claim 1 wherein depending on the

average power level of the input audio signals, the system can be in a standby mode.

11. A hearing enhancement system as recited in claim 1 wherein the microphone is a

directional microphone.

12. A hearing enhancement system as recited in claim 1 wherein the amplification

reduces if the average power level of the input audio signals is higher than a preset
threshold.

13. A hearing enhancement system as recited in claim 1 wherein the system further

includes a rechargeable battery.

14. A hearing enhancement system as recited in claim 1 wherein the system also can

function as a phone.

15. A hearing enhancement system as recited in claim 1 wherein the speaker is a

phase array.

16. A hearing enhancement system as recited in claim 1 wherein the system can also
access audio signals from another instrument through a wire connection, or wirelessly

through a wireless local area network.
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17. A hearing enhancement system as recited in claim 16 wherein the another

instrument is a portable instrument.

18. A hearing enhancement system as recited in claim 16 wherein the instrument is an

entertainment unit.

19. A hearing enhancement system as recited in claim 16 wherein the instrument is a

phone.

20. A hearing enhancement system as recited in claim 16 wherein the instrument is

related to a microphone at an event.

21. A hearing enhancement system as recited in claim 16 wherein the instrument is

related to a speaker at an event.

22. A hearing enhancement system for a user comprising:

a directional speaker attachable to clothing worn by the user;

a microphone; and

a computing unit operatively coupled to the directional speaker and the
microphone,

wherein the microphone receives input audio signals, and the computing unit
transforms the input audio signals into modified audio signals by modifying certain
frequencies differently than other frequencies to enhance the ability of the user to hear the
input audio signals, and provides the modified audio signals to the directional speaker,

wherein the directional speaker outputs ultrasonic signals based on the modified

audio signals.

23. A hearing enhancement system as recited in claim 22, wherein at least a portion
of the ultrasonic signals output by the directional speaker are transformed into output

audio signals by interaction with air.
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24. A hearing enhancement system as recited in claim 22, wherein the directional
speaker directs the ultrasonic signals towards at least one ear of the user from the worn

position of the directional speaker.

25. A hearing enhancement system as recited in claim 22, wherein the computing unit

is integral with the directional speaker.

26. A hearing enhancement system as recited in claim 22, wherein the computing unit
is separate from the directional speaker but operatively couples with the directional

speaker over a wireless link.

27. A hearing enhancement system as recited in claim 22, wherein the computing unit
has a reduced power mode and a normal power mode, and wherein the computing unit
can be automatically switched between the power modes based on characteristics of the

input audio signals, thereby reducing power consumption by the computing unit.
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DIRECTIONAL HEARING ENHANCEMENT SYSTEMS

ABSTRACT OF THE DISCLOSURE

A hearing enhancement system that enhances a user’s hearing based on a directional
speaker is disclosed. In one embodiment, the system can include an interface unit that has a
directional speaker and a microphone. The microphone captures input audio signals that are
transformed into ultrasonic signals. The speaker transmits the ultrasonic signals, which are
transformed into output audio signals by interaction with air. At least a portion of the output
audio signals are modified to enhance the hearing of the user. Based on the system, the
user’s ear remains free from any inserted objects and thus is free from annoying occlusion
effects. Compared to existing hearing aids, the system is relatively inexpensive. In another
embodiment, the system can also be used as a phone. In yet another embodiment, the
system can also access audio signals from other portable or non-portable instruments, wired

or wirelessly, such as from home entertainment units, phones, microphones at a conference

or speakers at a movie theater.
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FIG. 2
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Cheung et al. Attorney Docket No.: IPVBP002
Application No.: To be assigned Examiner: To be assigned
Filed: April £5,2004 Group: To be assigned

Title: DIRECTIONAL HEARING
ENHANCEMENT SYSTEMS

POWER OF ATTORNEY BY ASSIGNEE AND 37 CFR §3.73 STATEMENT

Commissioner for Patents
Washington, D. C. 20231

Sir:

IpVenture, Inc.. is the assignee of the above-referenced patent application by virtue of
an assignment document. The assignment document is/was recorded:
|:| at Reel , Frame(s)
D on
|X| submitted concurrently herewith
The assignee represents, pursuant to 37 C.F.R. §3.73(b), that the undersigned is a representative

authorized and empowered to sign on behalf of the assignee.

Pursuant to 37 C.FR. §§1.36 and 3.71, the assignee hereby revokes all powers of
attorney previously given and hereby appoints all practitioners who are associated with the
Customer Number 34071 as principal attorneys to prosecute this application and transact all

business in the Patent and Trademark Office connected therewith.
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Please send all correspondence for this application as follows:

Customer Number 34071
IpVenture, Inc.
10050 N. Foothill Blvd.
Suite 200-A
Cupertino, CA 95014

Please direct any calls to C. Douglass Thomas (408) 446-3333.

Assignee of Interest: IpVenture, Inc.
5150 El Camino Real
Suite A-22
Los Altos, CA 94022
Date _April /572004 < M
Name: C. Dbu)glass Thomas
Title: Chairman
IpVenture, Inc.
2
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DECLARATION FOR ORIGINAL U.S. PATENT APPLICATION

Attorney’s Docket No. IPVBP002
As a below-named inventor, I hereby declare that:

My residence, post office address and citizenship are as stated below next to my name.

I believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention
entitled: “DIRECTIONAL HEARING ENHANCEMENT SYSTEMS?, the specification of which,

(check one) L. IZ is attached hereto.

2. D was filed on as
U.S. Application No.
and was amended on

3. D was filed on as
International PCT Application Serial No.
and was amended on

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended
by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 37,
CFR § 1.56.

I hereby claim foreign priority benefits under Title 35, United States code, § 119(a)-(d) or § 365(b) of any foreign application(s) for
patent or inventor’s certificate, or § 365(a) of any PCT International application which designated at least one country other than the
United States, listed below and have identified below, by checking the box, any foreign application for patent or inventoris certificate,
or PCT International application having a filing date before that of the application on which priority is claimed:

Prior Foreign Application(s) Priority Benefits Claimed?
None Yes_ No_
(Application No.) (Country) (Filing Date)

T hereby claim the benefit under 35 U.S.C. §119(e) of any United States provisional application(s) listed below:

Provisional U.S. Applications

60/462,570 April 15, 2003
(Application No.) (Filing Date)
60/469,221 May 12, 2003
(Application No.) (Filing Date)
60/493,441 August 8, 2003
(Application No.) (Filing Date)

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s), or § 365(c) of any PCT
International application designating the United States, listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of
Title 35, United States Code, § 112, I acknowledge the duty to disclose information which is material to patentability as defined in

Atty.Dkt.No.: IVPBP002 Page 1 of 2 Application No.: To be assigned
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.

P
.

Title 37, Code of Federal Regulations, § .56 which became available between the filing date of the prior application and the narional
or PCT intemational filing date of this application:

Prior US. Application(s)

!s one
(Application No.)

(Filing Date) (Status - patented, pending, abandoned)

Send Correspondence To: Customer Numbper: 34071

Direct Telephone Calls To: C. Douglass Thomas at telephonc number (408) 446-3333

1 heseby declare that all staterents made herein of my own knowledge are true and that all statements made on information and belief
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States Cade, and that such wiliful
false statements may jeopardize the validity of the application or any pateut issuing thereon.

Typewritten Full Name

of First Inventor: Ryrok Woj G Citizenship: Hong Kong SAR, China
R 0

Inventor's signature: Date of Signature; AP A3 "[
Residence: (City)  Hong Kong, SAR (Swawe/Country) China
Post Office Address: FlatJA 0, 23 Shan Tong Road, Tai Po, Ho hina
Imfm‘;ﬁiw Name eter P. To. -Citizenship: USA

T )p ’ Qpd (5 2o

AN

Inventor’s signature: ‘ Date of Signature; 1 7 F
Residence: (City)  Mountain View (State/Country) CAMUS
Post Office Address: 1807 Limetree J.ane, Mountain View, CA, 94040
Typewrinea Full Name
of Second Inventor: €. Douclass Thomas Chizenship: LSA

a.
Inventor's signature: Date of Signature: i-r/ £ 3/ 2004
Residence: (Ciy)  campbell (State/Country) CAJUS
Post Office Address: 1193 Capri Drive, Campbell, CA, 95008

Atty.Dkt.No.: IVPBP002
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