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 NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/372,240 08/12/2014 8801174 3373.0600001 8374
115626 7590 07/23/2014
Sterne, Kessler, Goldstein & Fox P.L.L.C.
1100 New York Avenue NW

Washington, DC 20005

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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 (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Charles Willey, Roanoke, VA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Receipt date: 03/23/2012 13372240 - GAU: 2872

PTO/SB/08A&B (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number 13/372,240
INFORMATION DISCLOSURE Filing Date February 13, 2012
STATEMENT BY APPLICANT First Named Inventor | Charles Willey
Art Unit X¥ 2872
(Use as many sheets as necessary) Examiner Name Xfga M. Choudhury
sheet | 1 | o |5 Attorney Docket Number |  91904-831532(011310US)
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.' MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number Kind Code? ™) Figures Appear
MG/ | AA |US-4,418,990 12/6/83 Gerber
MG/ AB |US-5,742,379 4/21/98 Reifer
M.CY AC |US-6,115,177 9/5/00 Vossler
.G/ AD [US-86,719,425 4/13/04 Conner
MG AE [US-2001/0007493 7/2001 Masunaga et al.
MO AF [US-2001/0043266 11/22/01 Robinson et al.
MO/ AG [US-2002/0140899 10-2002 Blum et al.
MG/ AH |US-2004/000733 1/1/04 Swab et al.
MG Al |US-2005/0225723 10/13/05 Pilu
M.C AJ |US-2005/0237485 10/27/2005 Blum et al.
MO/ AK |US-2005/0242771 11/3/2005 Blum et al.
MO AL [US-2005/0264752 12-01-2005 Howell et al.
LG/ AM [US-2005/078274 4/14/05 Howell et al.
MG/ AN |US-2005/270479 12/8/05 Canavan et al.
M.C./ | BA |US-2005/270481 12/8/05 Blum et al.
M.C./ BB |US-2006/023158 2/2/06 Howell et al.
MG BC |US-2006/092340 5/4/06 Blum et al.
MG BD |US-2006/203186 9/14/086 Ifergan
MG BE |US-2007/0296918 12-2007 Blum et al.
MG/ BF |US-2007/121061 5/31/07 K im Yeorhge
M.CA BG [US-2007/258039 11/8/07 Duston et al.
Change(s) amlﬁ BH |US-2008/0106695 05-08-2008 Kokonaski et al.
to document MG CA |US-2008/273166 11/6/08 Kokonaski
Cly /M.C./ | CB |US-2008/316420 12 18/25/08 Agazarova Mazal
MG/ CC [US-2010/0177277 7/15/110 Kokonaski et al.
5/15/2014 MG/ CD |US-2010/0201938 8/12/10 Jackson et al.
G CE [US-2010/0309426 12/9/2010 Howell et al.
MG/ CF [US-2930857 3/29/60 Hollingsworth
.G CG [US-4,152,846 5/8/79 Witt
MG/ CH |US-4,283,127 8/11/81 Rosenwinket et al.
Signators MMustak Choudhury/ (05/14/2013) Considered | 05/14/2013

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to a?plicant. ! Applicant’s unique citation designation number (optional). ? See Kind
Codes of U.S. Patent Documents at www.uspto.gov or MPEP 901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard
ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark
here if English language Translation is attached.

64038089 v1

ALL REFERENCES CON@J%%E%%@%CEPT WHERE LINED THROUGH. /M.C./



Receipt date: 03/23/2012 13372240 - GAU: 2872

PTO/SB/08A&B (07-09)

Substitute for form 1449/PTO Complete if Known
Application Number
ppiication Nu 13/372,240
INFORMATION DISCLOSURE Filing Date February 13, 2012
STATEMENT BY APPLICANT | FirstNamed inventor | Charles Willey
Art Unit TBA
(Use as many sheets as necessary) Examiner Name TBA
sheet | 2 | o |5 Attorney Docket Number |  91904-831532(011310US)
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.' MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number Kind Code? ™) Figures Appear
MG/ Cl |USs-4,756,605 07-12-1988 Okada etal.
LG/ CJ |US-4,875,030 10/17/89 Chiu
MG/ CK [US-4,907,860 3/13/90 Noble
.G/ CL |US-4,967,268 10/30/90 Lipton et al.
M.CJ CM | US-4,991,258 2/12/91 Drlik
LG CN [US-4,991,951 02-12-1991 Mizuno et al.
MO/ DA |US-5,182,585 1/26/93 Stoner
.G/ DB (US-5,463,428 10/31/95 Lipton et al.
MG/ DC |US-5,657,107 8/12/97 Wagner et al.
.G DD |Us-5,760,869 6/2/98 Mitamura
MG DE |Us-5,764,338 6/9/98 Carol Anne Mack
M.Ct DF |US-5,835,185 11/10/98 Kallman et al.
M.C./ | DG [us-6,097,450 8/1/00 Humphrey
/M.C./ | DH |UsS-6,336,250 1/8/02 Takeda et al.
MG DI |US-6,582,075 6/24/03 Swab et al.
MG/ DJ |US-6,595,634 07-22-2003 Pilat, Jr.
MG/ DK |US-6,626,532 09-30-2003 Nishioka et al.
MG/ DL |US-6,866,386 03-2005 Chen, Joy
A CJ DM [US-7,009,757 3/7/06 Nishioka et al.
MG/ DN |US-7,063,420 06-20-2006 Lerner et al.
M.C./ EA |US-7,104,645 09-12-2006 Pilat, Jr.
ML/ EB |US-7,140,727 i1 7-28-2006 Pilat, Jr. et al.
Change(s} s r\hixPA
iMC_/ EC [US-7,425,066 09-16-2008 Blum e tal.
to documen MG ED [US-7,784,935 8/31/10 Jackson et al.
/CL/ MG/ EE |US-7,813,048 10/12/2010 Lynch et al.
5/21/2014
FOREIGN PATENT DOCUMENTS
Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* | No." Date Applicant of Cited Document Where Relevant Passages
MM-DD-YYYY or Relevant Figures Appear T
Examiner . ~ , A4 A O Date B A
Signature /Mustak Choudhury/ {05/14/2013) Considered 0511472013

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to a?plicant. ! Applicant’s unique citation designation number (optional). ? See Kind
Codes of U.S. Patent Documents at www.uspto.gov or MPEP 901.04. ® Enter Office that issued the document, by the two-letter code (WIPO Standard
ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark
here if English language Translation is attached.

64038089 v1

ALL REFERENCES CON%%%@%@%CEPT WHERE LINED THROUGH. /M.C./



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 8374
Charles WILLEY Art Unit: 2872
Appln. No.: 13/372,240 Examiner: CHOUDHURY, Mustak
Filed: February 13, 2012 Atty. Docket: 3373.0600001
For: Electronic Frames Comprising
Electrical Conductors

Assertion of Small Entity Status under 37 C.F.R. § 1.27(¢)

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

This application is entitled to small entity status and the same is respectfully

asserted.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

7
/7 , - -
7&\/\ J J‘:’/sz,zw»c —
L

Jason A. Fitzsimmons
Attorney for Applicant
Registration No. 65,367

Date: \JP{: l}/ '71,02(1’/’/

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934
(202) 371-2600

1874819 _1.DOCX
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Electronic Patent Application Fee Transmittal

Application Number:

13372240

Filing Date:

13-Feb-2012

Title of Invention:

ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

First Named Inventor/Applicant Name:

Charles Willey

Filer:

Jason Alan Fitzsimmons/cj .

Attorney Docket Number:

3373.0600001

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee

2501 1

480

480

Extension-of-Time:

Page 5 of 1417




Description

Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Printed Copy of Patent - No Color

8001

Total in USD ($)

483
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Electronic Acknowledgement Receipt

EFSID: 19508318
Application Number: 13372240
International Application Number:
Confirmation Number: 8374

Title of Invention:

ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

First Named Inventor/Applicant Name:

Charles Willey

Customer Number:

115626

Filer:

Jason Alan Fitzsimmons/cj .

Filer Authorized By:

Jason Alan Fitzsimmons

Attorney Docket Number: 3373.0600001
Receipt Date: 07-JUL-2014
Filing Date: 13-FEB-2012
Time Stamp: 17:44:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $483
RAM confirmation Number 4956
Deposit Account
Authorized User
File Listing:
DI:cunl;ent Document Description File Name :;'Ie Slze(?))(tes)il: P Mtu/Itl- (-I:ages; )
umber Page 7 of 1417 essage Diges art /.zip| (ifappl.




. 143000
1 3373_0600001_issue_FEE_ASS es 3
ERTION.pdf y
b19523b36009762c2a873843ff3ff3a6408f8}
adb
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Issue Fee Payment (PTO-85B) 2 2
Assertion of entitlement to small entity status 3 3
Warnings:
Information:
31947
2 Fee Worksheet (SB06) fee-info.pdf no 2
9d479a0a763d8becad87be39883248e326
871860
Warnings:
Information:
Total Files Size (in bytes); 174947

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.

Page 8 of 1417




]ASON A. FITZSIMMONS
ASSOCIATE

(202) 772-8701
JFITZSIMMONS@SKGF.COM

0X

ATTORNEYS AT LAW

July 7,2014
Commissioner for Patents Confirmation No. 8374
PO Box 1450 Mail Stop Issue Fee

Alexandria, VA 22313-1450

Re:  Allowed U.S. Utility Patent Application
Appl. No. 13/372,240; Filed: February 13,2012
For: Electronic Frames Comprising Electrical Conductors
Inventor: Charles WILLEY
Our Ref: 3373.0600001

Commissioner:

In response to the Notice of Allowance and Fee(s) Due dated April 10, 2014, the
following documents are transmitted for appropriate action by the U.S. Patent and Trademark
Office:

1. Issue Fee Transmittal (Form PTOL-85); and

2. Online Credit Card Payment Authorization for $483.00 to cover:
$480.00 - Issue Fee
$3.00 - One advance copy of patent; and

3. Assertion of Small Entity Status under 37 C.F.R. § 1.27(c).

The above-listed documents are filed electronically through EFS-Web.

Fee payment is provided through online credit card payment. The U.S. Patent and
Trademark Office is hereby authorized to charge any fee deficiency, or credit any overpayment,
to our Deposit Account No. 19-0036.

Respectfully submitted,
STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Tason A. Fitzsimmons
Attorney for Applicant
Registration No. 65,367

JAF/cj

Enclosures

1873250 1.DOCX

Sterne, Kessler, Goldstein & Fox p.LL.c. : 1100 New York Avenue, NW : Washinﬁ%w,gDé 2§08)5f :1€4QI2.i71.2600 §202.371.2540 SKGF.COM



PART B - FEE(S) TRANSMITTAL

Comiplete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.0. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for wansmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 showd be completed where
appropriate, All further correspondence including the Patent, advance orders and notification of maintenance {ees will be mailed to the current correspondence address as
indicated unl?ss cor'rff':m:d below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS” for
maintenance fee notifications.

;Iot(e:)/_\r certiﬁcatlc ([)lf,mailin% can only be used for domestic mailings of the

» " ) . i Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) . Eaperg. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

. Certificate of Mailing or Transmission
115626 7590 0471072014 [ hereb cem'gy that this Fee(s) Transmittal is being deposited with the United
2

Sterne, Kessler, Goldstein & Fox P.L.L.C. States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Sxog ISSUE FEE address abowve, or being facsimile

1100 New York Avenue NW : Ove,
: ! transmitted to the USPTO (571) 273-2885, on the date indicated below.
Washington, DC 20005
{Depositor's name)
{Signature)
{Date)
[ APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/372,240 02/13/2012 Charles Willey - 3373.0600001 8374
TITLE OF INVENTION: ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS
[ APPLN. TYPE [ ENTITY STATUS [ ISSUE FBE DUE | PUBLICATION FEE DUE ' PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE ] DATE DUE ]
nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/10/2014
] EXAMINER l ART UNIT g CLASS-S8UBCLASS }
CHOUDHURY, MUSTAK 2872 351-158000
1. Change of correspondence address or indication of "Fec Address” (37 2. For printing on the patent front page, list R
CFR 1.3g63). P ' ( P 8 P o pag .1 Sterne, Kessler, Goldstein
(1) The names of up to 3 registered patent attorneys =
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively, & Fox P.L.L.C.
(\ddrcss orm PTO/SB/122) attached. (2) The namc of a single firm (having as a member a 2
() "Fee Address” indication {or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/4T; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If noname is 4
Number is requived. listed, no name will be printed. Baane

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identificd below, the document has been filed for
recordation as set forth in 37 CFR 3.11, Completion of this form is NOT a substitute for filing an assignment,

(A)Y NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
HPO Assets LLC Farmington, CT
Please check the appropriate assignec category er categorics (will not be printed on the patent) [ mdividual X3 Corporation or other private group entity ] Government
4a. The following fee(s) arc submitted: 4b. Payment of Fee(s): (Please first reapply any previcusly paid issue fee shown above)
X1 Issue Fee . C] A check is enclosed,
[J publication Fee (No small entity discount permitted) Xl Payment by credit card. Form PTO-2038 is attached,
X1 Advance Order - # of Copics  one (1 &I The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
¢ P o) overpayment, to Deposit Account Number __19-0036 Ecnclosc an extra copy of this form).
5. Change in Entity Status (from status indicated above)
L] Applicant certifying micro entity status, See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see {orms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
Xl Applicant asserting small entity status. See 37 CFR 1.27 N¢ 2TE; If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status,
[l Applicant changing to regular undiscounted fec status. NOTE: Checking this box will be taken lo be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

77 7 7 g )
Authorized Signature AJ‘/; i M@z [ Date ‘j:L 1\7, #/' ;C}L/
v 7

Typed or printed nam/ Jason A, Fitzsimmoié v Registration No. 65,367

Page 2 of 3
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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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
115626 7590 04/10/2014
Sterne, Kessler, Goldstein & Fox P.L.L.C. CHOUDHURY, MUSTAK
1100 New York Avenue NW
Washington, DC 20005 | ART UNIT PAPER NUMBER |
2872
DATE MAILED: 04/10/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/372,240 02/13/2012 Charles Willey 3373.0600001 8374

TITLE OF INVENTION: ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/10/2014

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:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
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.

Page 1 of 3
PTOL-85 (Rev. 02/11) Page 11 of 1417



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

115626 7590 04/10/2014
Sterne, Kessler, Goldstein & Fox P.L.L.C.
1100 New York Avenue NW

Washington, DC 20005

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/372,240 02/13/2012 Charles Willey 3373.0600001 8374
TITLE OF INVENTION: ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/10/2014
| EXAMINER | ART UNIT CLASS-SUBCLASS |
CHOUDHURY, MUSTAK 2872 351-158000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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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 NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
13/372,240 02/13/2012 Charles Willey 3373.0600001 8374
| EXAMINER
115626 7590 04/10/2014
Sterne, Kessler, Goldstein & Fox P.L.L.C. CHOUDHURY, MUSTAK
1100 New York Avenue NW

Washington, DC 20005

| ART UNIT PAPER NUMBER

2872

DATE MAILED: 04/10/2014

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 O 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 0 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 (571)-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.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 12 minutes 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. 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.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

) . ) 13/372,240 WILLEY, CHARLES
Applicant-Initiated Interview Summary

Examiner Art Unit

MUSTAK CHOUDHURY 2872

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

(1) MUSTAK CHOUDHURY. (3)JASON A. FITZSIMMONS Red. No. 65,367 .

(2) MOHAMMED HASAN. (4) .

Date of Interview: 24 March 2014.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed []101 []112 []102 [X]103 []Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 41.

Identification of prior art discussed: Swab et al (US 20050239502 A1) .

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant clarifed the difference between the pending claim 41 and the references of record. Examiner discussed the
general nature of the invention.
-Though no agreement has been made, examiners proposed after final claims amendment for further consideration .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If areply 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

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[] Attachment

/Scott J Sugarman/ /MUSTAK CHOUDHURY/
Primary Examiner, Art Unit 2872 Examiner, Art Unit 2872

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140331
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Summary of Record of Interview Requirements

Manual 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.

Title 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, 1.135. (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.

It is 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. Itis 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 correspondence 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, attorney 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

— Anindication 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.
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Application No. Applicant(s)
13/372,240 WILLEY, CHARLES
: IH i i AlA (First Inventor to
Notice of Allowability II\E/I)L(Jag'I'IRgCHOUDHURY ggg"“ File) Status
No

-- 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 AF amendment of 03/26/2014.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 41.43-45 and 47-61. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hifp:/fwww, usplc.govipatents/inil_events/gph/index.jsp or send an inquiry to PPHisedback@usplo.goy .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Cettified 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)).
* 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.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 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. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date 3-24-2014 .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140331
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Application/Control Number: 13/372,240 Page 2
Art Unit: 2872

DETAILED ACTION

1. The present application is being examined under the pre-AlA first to invent

provisions.

Allowable Subject Matter

2. Claims 41, 43-45 and 47-61 are allowed.

3. The following is an examiner's statement of reasons for allowance: The prior art
taken either singularly or in a combination fails to anticipate or fairly suggest the
limitations of the independent claims, in such a manner that rejection under 35 U.S.C.
102 or 103 would be proper. The prior art fails to teach a combination of all the claimed
features as presented in independent claims 41 and 57, for example wherein a first
conductive path is provided from the first temple to the lens housing at least in part by
the first electrical conductor; and a second electrical conductor coupled to the first
temple, wherein a second conductive path is provided from the first temple to the lens
housing at least in part by the second electrical conductor; wherein the first and second
electrical conductors are configured to couple the electronics module to the first temple

to constrain the electronics module.
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Application/Control Number: 13/372,240 Page 3
Art Unit: 2872

4. 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
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MUSTAK CHOUDHURY whose telephone number is
(571)272-5247. The examiner can normally be reached on Monday-Friday, 8:00AM-

5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ricky Mack can be reached on 571-272-2333. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/372,240 Page 4
Art Unit: 2872

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.

/MUSTAK CHOUDHURY/
Examiner, Art Unit 2872

April 2, 2014 31, 2014

/Scott J Sugarman/
Primary Examiner, Art Unit 2872
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Application No. Applicant(s)

) . ) 13/372,240 WILLEY, CHARLES
Applicant-Initiated Interview Summary

Examiner Art Unit

MUSTAK CHOUDHURY 2872

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

(1) MUSTAK CHOUDHURY. (3)JASON A. FITZSIMMONS Red. No. 65,367 .

(2) MOHAMMED HASAN. (4) .

Date of Interview: 24 March 2014.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed []101 []112 []102 [X]103 []Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 41.

Identification of prior art discussed: Swab et al (US 20050239502 A1) .

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant clarifed the difference between the pending claim 41 and the references of record. Examiner discussed the
general nature of the invention.
-Though no agreement has been made, examiners proposed after final claims amendment for further consideration .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If areply 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

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[] Attachment

/Scott J Sugarman/ /MUSTAK CHOUDHURY/
Primary Examiner, Art Unit 2872 Examiner, Art Unit 2872

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140331
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Summary of Record of Interview Requirements

Manual 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.

Title 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, 1.135. (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.

It is 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. Itis 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 correspondence 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, attorney 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

— Anindication 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.
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EPO; JPC;
DERWENT
L57 #1571 §(351/158).CCLS. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
58 #1687 #(351/158,159.03).CCLS. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L59 50 L58 and eye near glass$3 near frame us OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
60 ii6 ("2005/0248722") .URPN. USPAT OR ON 2014/04/02
14:54
65 #301 ("1026272" | "1370808" | us- OR ON 2014/04/02
"20010038491" | "20020087330" | PGPUB; 14:54
"20020098877" | "20020118825" | USPAT;
"20020143912" | "20020159023" | USOCR
"20020169539" | "20020176330" |
"20020197961" | "20030003969" |
"20030022690" | "20030067585" |
"20030068057" | "20030073460" |
"20030162510" | "20040000733" |
"20040029552" | "20040044427" |
"20040048569" | "20040128399" |
"20040128737" | "20040132509" |
"20040136293" | "20040156012" |
"20040157649" | "20040160572" |
"20040160573" | "20040239874" |
"20050040192" | "20050046789" |
"20050046790" | "20050128431" |
"20050159182" | "20050185815" |
"20050201585" | "20050202857" |




EAST Search History

"20050248722" | "20060072067" |
"20080132382" | "20060146277" |
"20080160573" | "20060183427" |
"20080197907" | "20060203183" |
"20080203184" | "20070037520" |

|

"20070046887" | "20070201000"
"20080089545" | "2424935" | "2504524"
| "2688900" | "2856466" | "2882348" |

"2947822" | "2999136" | "3104290" |
"3119903" | "3247330" | "3371979" |
"3495898" | "3536385" | "3588384" |
"3665122" | "3769663" | "3809829" |
"3853393" | "3883701" | "4006974" |
"4149780" | "4283127" | "4294792" |
"4537612" | "4550984" | "4636048" |
"4683587" | "4712244" | "4773095" |
"4803487" | "4806011" | "4856086" |
"4882769" | "4902120" | "4904078" |
"5020150" | "5029216" | "5137342" |
"5159639" | "5249001" | "5260997" |
"5281957" | "b321443" | "5327178" |
"5335285" | "b353378" | "5367345" |
"5381114" | "b404385" | "5405385" |
"5408340" | "b481763" | "5483691" |
"5533130" | "B563951" | "5579400" |

"5581492").PN. OR ("5606743" |

"5608808" | "b613222" | "5617477" |
"5634201" | "b6b4786" | "5658502" |
"5668867" | "b680465" | "5682434" |
"5694475" | "5708724" | "5715323" |
"5717479" | "5721783" | "5737436" |
"5757929" | "5760868" | "5781272" |
"5796341" | "b805261" | "5835185" |
"5853005" | "b886822" | "5889843" |
"5892564" | "5953000" | "5953434" |
"5978689" | "b988812" | "6010216" |
"6012812" | "6013108" | "6018742" |
"6023241" | "6023372" | "6030342" |
"8057966" | "6074060" | "6091546" |
"6091832" | "6106116" | "6108197" |
"86110110" | "6126595" | "6157533" |
"8176576" | "6181956" | "6192253" |
"6204974" | "6211799" | "6212414" |
"6218958" | "6230327" | "6231181" |
"6233344" | "6233345" | "6239778" |
"6252970" | "6272359" | "6280838" |
"6285757" | "6301050" | "6301367" |
"6301593" | "6311155" | "6312811" |
"6314091" | "6325507" | "6344727" |
"6347095" | "6349001" | "6350129" |
"6351468" | "6353503" | "6356392" |
"8374177" | "6384982" | "6392798" |
"6409338" | "6417969" | "6421031" |
"6424820" | "6445805" | "6456721" |
"6483483" | "6490362" | "6510325" |
"8519475" | "6523008" | "6529804" |
"6549122" | "6560449" | "6564047" |
"6567651" | "6580405" | "6582075" |
"6618099" | "6629076" | "6639706" |
"6650894" | "6687486" | "6690807" |
"6691028" | "6717533" | "6724354" |
"6725022" | "6728531" | "6729726" |
"6731908" | "6735435" | "6763119" |
"6766182" | "6769767" | "6834192" |
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"8911172" | "6929365" | "6966647" |
"7004582" | "7013008" | "7097300" |
"7124425" | "7147324" | "7150526" |
"7213917").PN. OR ("7216973" |

"7219994" | "7231038" | "7264350" |
"7278734" | "7321785" | "D130310" |

"D201050" | "D207919" | "D212863" |
"D228677" | "D229974" | "D292986" |
"D325590" | "D392990" | "D418153" |
"D426845" | "D430145" | "D435058" |
"D445416" | "D462708" | "D462946" |
"RE35051").PN. OR ("7461936").URPN.
Lee 27 L85 and electric$3 near conduct$3 us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
67 i1 L85 and electronic$3 near conduct$3 us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
L68 {51 ("2930857") or ("2007121061") or us OR OFF 2014/04/02
"2008273166") or ("2008273166") or PGPUB; 14:54
"20050237485") or ("6115177") or USPAT;
"B5742379") or ("6719425") or USOCR;
"4418990") or ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPO;
"2008316420") or ("5764338") or DERWENT
"2009081542")).PN. or

49/991951) .APP.

L69 {182 ("2930857") or ("2007121081") or Us- OR OFF 2014/04/02
"2008273166") or ("2008273166") or PGPUB; 14:54
"20050237485") or ("6115177") or USPAT;

"5742379") or ("6719425") or USOCR,;
"4418990") or ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPO;
"2008316420") or ("5764338") or DERWENT

(

(

(

(

(

(

(

(

(

(

(

(

(

(

E
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493")or("2oo1oo43266w or
("20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

r(
"4,907,880") or ("4,967,268") or
"4,991,258") or ("4,991,951") or
"5,182,585") or ("5,463,428") or
"5,657,107") or ("5,760,869") or
"5,764,338") or ("5,835,185") or
"8,097,450") or ("6,336,250") or
"8,582,075") or ("6,595,634") or
"8,626,532") or ("6,866,386") or
"7,009,757") or ("7,083,420") or
"7,104,845") or ("7,140,727") or
"7,425,086") or ("7,784,935") or
"7,813,048") or ('20050225723") or

"20050237485") or ("20050242771") or
"20050264752") or ("2005078274") or

"2005270479") or ("2005270481") or

"2006023158") or ("2006092340") or

"2006203186") or ("20070296918") or

"2007121061") or ("2007258039") or

"20080106695") or ("2008273166") or
or

"2008316420")

("20100177277") or
"20100201938") or

("20100309426") or
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("2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

L70 #§190 (("2930857") or ("2007121061") or Uus- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;

("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
("20020140899") or ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
L71 2 ("20070296918").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L72 {2 ("20050264752").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L73 0 ("2andelectrict3nearconductor").PN. Uus OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L74 {76 57 and electric$3 near conductor us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;

Page 36 of 1417




EAST Search History

USOCR,;
FPRS;
EPO; JPC;
DERWENT

L75

L57 and electric$3 near conductor and
elctron$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L76

L57 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L77

71

L57 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L78

71

L57 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L79

("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L80

("2004001178").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L81

11

(("2007046887") or
("2007200998")).PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L82

("20070216862").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54
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("20070216862") or ("2008273166") or {iPGPUB; 14:54
("5835185")).PN. USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L84 190 (("2930857") or ("2007121061") or us- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
("20020140899") or ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
L85 #2 ("20080129955").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L86 i3 ("20100066972").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L87 2 ("20080239452").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
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L88 24 ("2005/0264752") .URPN. USPAT OR ON 2014/04/02
14:54
89 2 ("20100271588").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT
[90 #3 ("20110102734").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR;
FPRS;
EPO; JPC;
DERWENT
91 0 ("2009/0201460") .URPN. USPAT OR ON 2014/04/02
14:54
92 0 ("2010/0066972") .URPN. USPAT OR ON 2014/04/02
14:54
93 §7 ("2005/0159182") .URPN. USPAT OR ON 2014/04/02
14:54
94 #0 ("2010/0177277") .URPN. USPAT OR ON 2014/04/02
14:54
95 80 ("3245315" | "4300818").PN. OR us- OR ON 2014/04/02
("4991951").URPN. PGPUB; 14:54
USPAT;
USOCR
96 2 ("2008/0239452") .URPN. USPAT OR ON 2014/04/02
14:54
97 i3 ("20080089545").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
98 i1 ("2010/0271588") .URPN. USPAT OR ON 2014/04/02
14:54
L[99 {18 ("2008/0089545").URPN. USPAT OR ON 2014/04/02
14:54
L100 #3 ("2005/0239502") .URPN. USPAT OR ON 2014/04/02
14:54
L101 §20 (charles near willey).in. USPAT CR ON 2014/04/02
14:54
L102 §3 ("20110058141").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USCCR;
FPRS;
EPO; JPO;
DERWENT
L103 i3 ("2005/0239502") .URPN. USPAT OR ON 2014/04/02
14:54
L104 #0 ("2009/0201460") .URPN. USPAT OR ON 2014/04/02
14:54
L105 §34804 {ielectric$3 near conductor and frame us- OR ON 2014/04/02
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PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

14:54

L106

71

57 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L107

42

((Charles) near2 (Willey)).INV.

us

PGPUB;
USPAT;
USOCR

OR

ON

2014/04/02
14:54

L108

("20140016213").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L109

(("20080273166") or ("4991951") or
("20070258039")).PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L110

(13/372240) .APP.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L111

1571

(351/158).0CLS.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L112

1687

(351/158,159.03).CCLS.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L113

50

L112 and eye near glass$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L114

("2005/0248722").URPN.

USPAT

OR

ON

2014/04/02
14:54
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L119 4301 ("1026272" | "13708086" | Us- OR ON 2014/04/02
"20010038491" | "20020087330" | PGPUB; 14:54
"20020098877" | "20020118825" | USPAT;
"20020143912" | "20020159023" | USOCR
"20020169539" | "20020176330" |
"20020197961" | "20030003969" |
"20030022690" | "20030067585" |
"20030068057" | "20030073460" |
"20030162510" | "20040000733" |
"20040029552" | "20040044427" |
"20040048569" | "20040128399" |
"20040128737" | "20040132509" |
"20040136293" | "20040156012" |
"20040157649" | "20040160572" |
"20040160573" | "20040239874" |
"20050040192" | "20050046789" |
"20050046790" | "20050128431" |
"20050159182" | "20050185815" |
"20050201585" | "20050202857" |
"20050248722" | "20060072067" |
"20080132382" | "20060146277" |
"20080160573" | "20060183427" |
"20080197907" | "20060203183" |
"20080203184" | "20070037520" |

|

"20070046887" | "20070201000"
"20080089545" | "2424935" | "2504524"
| "2688900" | "2856466" | "2882348" |

"2947822" | "2999136" | "3104290" |
"3119903" | "3247330" | "3371979" |
"3495898" | "3536385" | "3588384" |
"3665122" | "3769663" | "3809829" |
"3853393" | "3883701" | "4006974" |
"4149780" | "4283127" | "4294792" |
"4537612" | "4550984" | "4636048" |
"4683587" | "4712244" | "4773095" |
"4803487" | "4806011" | "4856086" |
"4882769" | "4902120" | "4904078" |
"5020150" | "5029216" | "5137342" |
"5159639" | "5249001" | "5260997" |
"5281957" | "b321443" | "5327178" |
"5335285" | "b353378" | "5367345" |
"5381114" | "b404385" | "5405385" |
"5408340" | "b481763" | "5483691" |
"5533130" | "B563951" | "5579400" |

"5581492").PN. OR ("5606743" |

"5608808" | "b613222" | "5617477" |
"5634201" | "b6b4786" | "5658502" |
"5668867" | "b680465" | "5682434" |
"5694475" | "5708724" | "5715323" |
"5717479" | "5721783" | "5737436" |
"5757929" | "5760868" | "5781272" |
"5796341" | "b805261" | "5835185" |
"5853005" | "b886822" | "5889843" |
"5892564" | "5953000" | "5953434" |
"5978689" | "b988812" | "6010216" |
"6012812" | "6013108" | "6018742" |
"6023241" | "6023372" | "6030342" |
"8057966" | "6074060" | "6091546" |
"6091832" | "6106116" | "6108197" |
"86110110" | "6126595" | "6157533" |
"8176576" | "6181956" | "6192253" |
"6204974" | "6211799" | "6212414" |
"6218958" | "6230327" | "6231181" |
"6233344" | "6233345" | "6239778" |
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"6252970" | "6272359" | "6280838" |
"6285757" | "6301050" | "6301367" |
"6301593" | "6311155" | "6312811" |
"6314091" | "6325507" | "6344727" |
"6347095" | "6349001" | "6350129" |
"6351468" | "6353503" | "6356392" |
"8374177" | "6384982" | "6392798" |
"6409338" | "6417969" | "6421031" |
"6424820" | "6445805" | "6456721" |
"6483483" | "6490362" | "6510325" |
"8519475" | "6523008" | "6529804" |
"6549122" | "6560449" | "6564047" |
"6567651" | "6580405" | "6582075" |
"6618099" | "6629076" | "6639706" |
"6650894" | "6687486" | "6690807" |
"6691028" | "6717533" | "6724354" |
"6725022" | "6728531" | "6729726" |
"6731908" | "6735435" | "6763119" |
"6766182" | "6769767" | "6834192" |
"8911172" | "6929365" | "6966647" |
"7004582" | "7013008" | "7097300" |
"7124425" | "7147324" | "7150526" |

"7213917").PN. OR ("7216973" |
"7219994" | "7231038" | "7264350" |
"7278734" | "7321785" | "D130310" |

"D201050" | "D207919" | "D212863" |
"D228677" | "D229974" | "D292986" |
"D325590" | "D392990" | "D418153" |
"D426845" | "D430145" | "D435058" |
"'D445416" | "D462708" | "D462946" |

"RE35051").PN. OR ("7461936").URPN.

"2009081542") or ("20110058141") or
"4,418,990") or ("5,742,379") or
"6,115,177") or ("6,719,425") or
"20010007493") or ("20010043266") or
"20020140899") or ("2004000733") or
"4,756,605") or ("4,875,030") or
"4,907,860") or ("4,967,268") or

"4,991,258") or ("4,991,951") or
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L120 27 L119 and electric$3 near conduct$3 us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
L121 i1 L119 and electronic$3 near conduct$3 us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
L122 {51 (("2930857") or ("2007121061") or Uus OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542")).PN. or
(49/991951).APP
L123 {182  §(("2930857") or ("2007121061") or Us- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
(
(
(
(
(
(
(
(




EAST Search History

("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") © ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") o ("20100177277") or
('20100201938") r ("20100309426") or
("2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

L124 #190 (("2930857") or ("2007121061") or Uus- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.

L125 {2 ("20070296918").PN. Uus- OR OFF 2014/04/02

PGPUB; 14:54
USPAT;

USOCR,;

FPRS;

EPO; JPC;

DERWENT
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L126

("20050264752").PN.

Us-

PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02

14:54

L127

("2andelectrict3nearconductor").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L128

76

L111 and electric$3 near conductor

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L129

L111 and electric$3 near conductor and
elctron$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L130

L111 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L131

71

L111 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L132

71

L111 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

L133

("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54

L134
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("2004001178").PN.

us
PGPUB;
USPAT;
USOCR;
FPRS;
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OFF

2014/04/02
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EPO; JPC;
DERWENT
L135 #11 (("2007046887") or us- OR OFF 2014/04/02
("2007200998")) .PN. PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L136 2 ("20070216862").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L137 {17 (("2007046887") or ("2007200998") or {US OR OFF 2014/04/02
("20070216862") or ("2008273166") or {PGPUB; 14:54
("5835185")).PN. USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L138 {190 (("2930857") or ("2007121061") or Uus- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
L139 i#2 ("20080129955").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
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USOCR,;
FPRS;
EPO; JPC;
DERWENT
L140 ¥3 ("20100066972").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L141 #2 ("20080239452").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L142 24 ("2005/0264752") .URPN. USPAT OR ON 2014/04/02
14:54
L143 ii2 ("20100271588").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L144 #3 ("20110102734").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L145 0 ("2009/0201460") .URPN. USPAT OR ON 2014/04/02
14:54
L146 0 ("2010/0066972") .URPN. USPAT OR ON 2014/04/02
14:54
L147 §7 ("2005/0159182") .URPN. USPAT OR ON 2014/04/02
14:54
L148 #0 ("2010/0177277") .URPN. USPAT OR ON 2014/04/02
14:54
L149 #80 ("3245315" | "4300818").PN. OR us- OR ON 2014/04/02
("4991951").URPN. PGPUB; 14:54
USPAT;
USOCR
L150 2 ("2008/0239452") .URPN. USPAT OR ON 2014/04/02
14:54
L151 §125 ("2794085" | "2830132" | "2856466" | us- OR ON 2014/04/02
"3095483" | "3329957" | "3769663" | PGPUB; 14:54
"3943925" | "4636866" | "4648130" | USPAT;
"4682363" | "4712244" | "4753514" | USOCR
"4796987" | "4824233" | "4856086" |
"4858248" | "4864646" | "4882769" |
"4904078" | "4952024" | "5003300" |
"5020150" | "5059017" | "5106179" |
"5128659" | "5133596" | "5146619" |
"5323189").PN. OR ("5606743").URPN.
L152 i3 ("20080089545").PN. us- OR OFF 2014/04/02
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PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPO; JPO;
DERWENT
L153 §2 ("20050239502").PN. us CR OFF 2014/04/02
PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPO; JPO;
DERWENT
L154 i1 ("2010/0271588") .URPN. USPAT CR ON 2014/04/02
14:54
L155 §18 ("2008/0089545") .URPN. USPAT CR ON 2014/04/02
14:54
L156 3 ("2005/0239502") .URPN. USPAT CR ON 2014/04/02
14:54
L157 §20 (charles near willey).in. USPAT CR ON 2014/04/02
14:54
L158 3 ("20110058141").PN. us CR OFF 2014/04/02
PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPC; JPO;
DERWENT
L159 43 ("2005/0239502") .URPN. USPAT CR ON 2014/04/02
14:54
L1680 {0 ("2009/0201460") .URPN. USPAT CR ON 2014/04/02
14:54
L161 §1 (13/372240).APP. us CR OFF 2014/04/02
PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPC; JPO;
DERWENT
L162 §1571 #§(351/158).CCLS. us CR OFF 2014/04/02
PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPC; JPO;
DERWENT
L163 §1687 #(351/158,159.03).CCLS. Us- CR OFF 2014/04/02
PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPC; JPO;
DERWENT
L164 50 L163 and eye near glass$3 near frame {US OR ON 2014/04/02
PGPUB; 14:54
USPAT,;
USCOCR;
FPRS;
EPC; JPO;
DERWENT
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L165 6 ("2005/0248722").URPN. USPAT OR ON 2014/04/02

14:54
L170 {301 ("1026272" | "1370806" | Us- OR ON 2014/04/02
"20010038491" | "20020087330" | PGPUB; 14:54
"20020098877" | "20020118825" | USPAT:
"20020143912" | "20020159023" | USOCR
"20020169539" | "20020176330" |
"20020197961" | "20030003969" |
"20030022690" | "20030067585" |
"20030068057" | "20030073460" |
"20030162510" | "20040000733" |
"20040029552" | "20040044427" |
"20040048569" | "20040128399" |
"20040128737" | "20040132509" |
"20040136293" | "20040156012" |
"20040157649" | "20040160572" |
"20040160573" | "20040239874" |
"20050040192" | "20050046789" |
"20050046790" | "20050128431" |
"20050159182" | "20050185815" |
"20050201585" | "20050202857" |
"20050248722" | "20060072067" |
"20060132382" | "20060146277" |
"20060160573" | "20060183427" |
"20060197907" | "20060203183" |
"20060203184" | "20070037520" |
|

"20070046887" | "20070201000"
"20080089545" | "2424935" | "2504524"
| "2688900" | "2856466" | "2882348" |

"2947822" | "2999136" | "3104290" |
"3119903" | "3247330" | "3371979" |
"3495898" | "3536385" | "3588384" |
"3665122" | "3769663" | "3809829" |
"3853393" | "3883701" | "4006974" |
"4149780" | "4283127" | "4294792" |
"4537612" | "4550984" | "4636048" |
"4683587" | "4712244" | "4773095" |
"4803487" | "4806011" | "4856086" |
"4882769" | "4902120" | "4904078" |
"5020150" | "5029216" | "5137342" |
"5159639" | "5249001" | "5260997" |
"5281957" | "b321443" | "5327178" |
"5335285" | "b353378" | "5367345" |
"5381114" | "b404385" | "5405385" |
"5408340" | "b481763" | "5483691" |
"5533130" | "B563951" | "5579400" |

"5581492").PN. OR ("5606743" |

"5608808" | "b613222" | "5617477" |
"5634201" | "b6b4786" | "5658502" |
"5668867" | "b680465" | "5682434" |
"5694475" | "5708724" | "5715323" |
"5717479" | "5721783" | "5737436" |
"5757929" | "5760868" | "5781272" |
"5796341" | "b805261" | "5835185" |
"5853005" | "b886822" | "5889843" |
"5892564" | "5953000" | "5953434" |
"5978689" | "b988812" | "6010216" |
"6012812" | "6013108" | "6018742" |
"6023241" | "6023372" | "6030342" |
"8057966" | "6074060" | "6091546" |
"6091832" | "6106116" | "6108197" |
"86110110" | "6126595" | "6157533" |
"8176576" | "6181956" | "6192253" |
"6204974" | "6211799" | "6212414" |
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"6218958" | "6230327" | "6231181" |
"6233344" | "6233345" | "6239778" |
"6252970" | "6272359" | "6280838" |
"6285757" | "6301050" | "6301367" |
"6301593" | "6311155" | "6312811" |
"6314091" | "6325507" | "6344727" |
"6347095" | "6349001" | "6350129" |
"6351468" | "6353503" | "6356392" |
"8374177" | "6384982" | "6392798" |
"6409338" | "6417969" | "6421031" |
"6424820" | "6445805" | "6456721" |
"6483483" | "6490362" | "6510325" |
"8519475" | "6523008" | "6529804" |
"6549122" | "6560449" | "6564047" |
"6567651" | "6580405" | "6582075" |
"6618099" | "6629076" | "6639706" |
"6650894" | "6687486" | "6690807" |
"6691028" | "6717533" | "6724354" |
"6725022" | "6728531" | "6729726" |
"6731908" | "6735435" | "6763119" |
"6766182" | "6769767" | "6834192" |
"8911172" | "6929365" | "6966647" |
"7004582" | "7013008" | "7097300" |
"7124425" | "7147324" | "7150526" |

"7213917").PN. OR ("7216973" |
"7219994" | "7231038" | "7264350" |
"7278734" | "7321785" | "D130310" |
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"2009081542") or ("20110058141") or
"4,418,990") or ("5,742,379") or
"6,115,177") or ("6,719,425") or
"20010007493") or ("20010043266") or
"20020140899") or ("2004000733") or

"4,756,605") or ("4,875,030") or

Page 49 of 1417

"D201050" | "D207919" | "D212863" |
"D228677" | "D229974" | "D292986" |
"D325590" | "D392990" | "D418153" |
"D426845" | "D430145" | "D435058" |
"D445416" | "D462708" | "D462946" |
"RE35051").PN. OR ("7461936").URPN.
L171 {27 L170 and electric$3 near conduct$3 Uus- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
L172 i1 L170 and electronic$3 near conduct$3 Uus- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
L173 {51 (("2930857") or ("2007121061") or Us- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542")).PN. or
(49/991951).APP
L174 182 (("2930857") or ("2007121061") or Uus OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
(
(
(
(
(
(




EAST Search History

("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,388") or
("7,009,757") or ("7,083,420") or
("7,104,645") or ("7,140,727") or
("7,425,086") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2006092340") or
("2006203186") or ("20070296918") or
("2007121061") © (' 2007258039") or
("20080106695") or ("2008273166") or
("2008316420") o ("20100177277") or
('20100201938") r ("20100309426") or
("2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

L175 §190 (("2930857") or ("2007121061") or Us- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT,;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5483428") or EPO; JPC;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043268") or
("20020140899") or ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,388") or
("7,009,757") or ("7,083,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2006092340") or
("2006203186") or ("20070296918") or
("2007121081") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309428") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.

L176 i#2 ("20070296918").PN. Us- CR OFF 2014/04/02

PGPUB; 14:54
USPAT,;

USOCR,;

FPRS;
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EPO; JPC;
DERWENT
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("20050264752").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54
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("2andelectrict3nearconductor").PN.

us-
PGPUB;
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USOCR,;
FPRS;
EPO; JPC;
DERWENT
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2014/04/02
14:54

L179

76

L162 and electric$3 near conductor

us-
PGPUB;
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USOCR,;
FPRS;
EPO; JPC;
DERWENT
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ON

2014/04/02
14:54

L180
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elctron$3 near frame

us-
PGPUB;
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2014/04/02
14:54
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L162 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
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USOCR,;
FPRS;
EPO; JPC;
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2014/04/02
14:54
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71

L162 and electric$3 near conductor and
frame

us-
PGPUB;
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USOCR,;
FPRS;
EPO; JPC;
DERWENT
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ON

2014/04/02
14:54
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71

L162 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54
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("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/04/02
14:54
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USOCR,;
FPRS;
EPO; JPC;
DERWENT
L186 {11 (("2007046887") or us- OR OFF 2014/04/02
("2007200998")) .PN. PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L187 #2 ("20070216862").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L188 {17 (("2007046887") or ("2007200998") or {US OR OFF 2014/04/02
("20070216862") or ("2008273166") or {PGPUB; 14:54
("5835185")).PN. USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L189 {190 (("2930857") or ("2007121061") or us- OR OFF 2014/04/02
("2008273166") or ("2008273166") or PGPUB; 14:54
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
("20020140899") or ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
L190 #2 ("20080129955").PN. us- OR OFF 2014/04/02
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PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L191 #3 ("20100066972").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L192 ii2 ("20080239452").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L193 ii24 ("2005/0264752") .URPN. USPAT OR ON 2014/04/02
14:54
L194 2 ("20100271588").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L195 i3 ("20110102734").PN. Uus- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L196 #0 ("2009/0201460") .URPN. USPAT OR ON 2014/04/02
14:54
L197 #0 ("2010/0066972") .URPN. USPAT OR ON 2014/04/02
14:54
L198 i7 ("2005/0159182") .URPN. USPAT OR ON 2014/04/02
14:54
L199 30 ("2010/0177277") .URPN. USPAT OR ON 2014/04/02
14:54
200 #80 ("3245315" | "4300818").PN. OR us- OR ON 2014/04/02
("4991951").URPN. PGPUB; 14:54
USPAT;
USOCR
201 #2 ("2008/0239452") .URPN. USPAT OR ON 2014/04/02
14:54
[202 #3 ("20080089545").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
203 i1 ("2010/0271588") .URPN. USPAT OR ON 2014/04/02
14:54
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204 #18 ("2008/0089545") .URPN. USPAT OR ON 2014/04/02
14:54
205 #3 ("2005/0239502") .URPN. USPAT OR ON 2014/04/02
14:54
206 {20 (charles near willey).in. USPAT CR ON 2014/04/02
14:54
207 #3 ("20110058141").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
[208 i3 ("2005/0239502") .URPN. USPAT OR ON 2014/04/02
14:54
209 #0 ("2009/0201460") .URPN. USPAT OR ON 2014/04/02
14:54
[210 {34804 i{electric$3 near conductor and frame us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
211 §71 L162 and electric$3 near conductor and {{US- OR ON 2014/04/02
frame PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
[212 42 ((Charles) near2 (Willey)).INV. us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR
[213 §2 ("20140016213").PN. us- OR OFF 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
214 {122 L111 and electric$3 near3 conduct$4 us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
215 {10 L111 and (first near3 electric$3 near3 us OR ON 2014/04/02
conduct$4) PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
216 {10 L111 and (second near3 electric$3 near3 {jUS- OR ON 2014/04/02
conduct$4) PGPUB; 14:54
USPAT;
USOCR,;
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FPRS;
EPO; JPC;
DERWENT

217

215 and L216

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

218

1587

eye and (first near3 electric$3 near3
conduct$4)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

219

1419

eye and (second near3 electric$3 near3
conduct$4)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

220

20

eye and lens and temple and (second
near3 electric$3 near3 conduct$4)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

221

391

eye and lens and (second near3
electric$3 near3 conduct$4)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

222

465

eye and lens and (first near3 electric$3
near3 conduct$4)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

223

261

221 and 222

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

224

21

eye and lens and temple and (first near3
electric$3 near3 conduct$4)

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/04/02
14:54

225
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USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
226 {109 L163 and electric$3 nearl3 conductor us- OR ON 2014/04/02
PGPUB; 14:54
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
St 1 (13/372240).APP. us- OR OFF 2013/05/09
PGPUB; 11:18
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
2 1336 i{(351/158).CCLS. us- OR OFF 2013/05/09
PGPUB; 14:52
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S3 1406 {{(351/158,159.03).CCLS. us- OR OFF 2013/05/09
PGPUB; 15:01
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
HA 46 S3 and eye near glass$3 near frame us OR ON 2013/05/09
PGPUB; 15:03
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
Sb 4 ("2005/0248722") .URPN. USPAT OR ON 2013/05/09
15:08
S6 297 ("1026272" | "1370808" | us- OR ON 2013/05/09
"20010038491" | "20020087330" | PGPUB; 15:09
"20020098877" | "20020118825" | USPAT;
"20020143912" | "20020159023" | USOCR
"20020169539" | "20020176330" |
"20020197961" | "20030003969" |
"20030022690" | "20030067585" |
"20030068057" | "20030073460" |
"20030162510" | "20040000733" |
"20040029552" | "20040044427" |
"20040048569" | "20040128399" |
"20040128737" | "20040132509" |
"20040136293" | "20040156012" |
"20040157649" | "20040160572" |
"20040160573" | "20040239874" |
"20050040192" | "20050046789" |
"20050046790" | "20050128431" |
"20050159182" | "20050185815" |
"20050201585" | "20050202857" |
"20050248722" | "20060072067" |
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"20080132382" | "20060146277" |
"20080160573" | "20060183427" |
"20080197907" | "20060203183" |
"20080203184" | "20070037520" |

|

"20070046887" | "20070201000"
"20080089545" | "2424935" | "2504524"
| "2688900" | "2856466" | "2882348" |

"2947822" | "2999136" | "3104290" |
"3119903" | "3247330" | "3371979" |
"3495898" | "3536385" | "3588384" |
"3665122" | "3769663" | "3809829" |
"3853393" | "3883701" | "4006974" |
"4149780" | "4283127" | "4294792" |
"4537612" | "4550984" | "4636048" |
"4683587" | "4712244" | "4773095" |
"4803487" | "4806011" | "4856086" |
"4882769" | "4902120" | "4904078" |
"5020150" | "5029216" | "5137342" |
"5159639" | "5249001" | "5260997" |
"5281957" | "b321443" | "5327178" |
"5335285" | "b353378" | "5367345" |
"5381114" | "b404385" | "5405385" |
"5408340" | "b481763" | "5483691" |
"5533130" | "B563951" | "5579400" |

"5581492").PN. OR ("5606743" |

"5608808" | "b613222" | "5617477" |
"5634201" | "b6b4786" | "5658502" |
"5668867" | "b680465" | "5682434" |
"5694475" | "5708724" | "5715323" |
"5717479" | "5721783" | "5737436" |
"5757929" | "5760868" | "5781272" |
"5796341" | "b805261" | "5835185" |
"5853005" | "b886822" | "5889843" |
"5892564" | "5953000" | "5953434" |
"5978689" | "b988812" | "6010216" |
"6012812" | "6013108" | "6018742" |
"6023241" | "6023372" | "6030342" |
"8057966" | "6074060" | "6091546" |
"6091832" | "6106116" | "6108197" |
"86110110" | "6126595" | "6157533" |
"8176576" | "6181956" | "6192253" |
"6204974" | "6211799" | "6212414" |
"6218958" | "6230327" | "6231181" |
"6233344" | "6233345" | "6239778" |
"6252970" | "6272359" | "6280838" |
"6285757" | "6301050" | "6301367" |
"6301593" | "6311155" | "6312811" |
"6314091" | "6325507" | "6344727" |
"6347095" | "6349001" | "6350129" |
"6351468" | "6353503" | "6356392" |
"8374177" | "6384982" | "6392798" |
"6409338" | "6417969" | "6421031" |
"6424820" | "6445805" | "6456721" |
"6483483" | "6490362" | "6510325" |
"8519475" | "6523008" | "6529804" |
"6549122" | "6560449" | "6564047" |
"6567651" | "6580405" | "6582075" |
"6618099" | "6629076" | "6639706" |
"6650894" | "6687486" | "6690807" |
"6691028" | "6717533" | "6724354" |
"6725022" | "6728531" | "6729726" |
"6731908" | "6735435" | "6763119" |
"6766182" | "6769767" | "6834192" |
"8911172" | "6929365" | "6966647" |
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"7004582" | "7013008" | "7097300" |
"7124425" | "7147324" | "7150526" |
"7213917").PN. OR ("7216973" |

"7219994" | "7231038" | "7264350" |
"7278734" | "7321785" | "D130310" |

"D201050" | "D207919" | "D212863" |
"D228677" | "D229974" | "D292986" |
"D325590" | "D392990" | "D418153" |
"D426845" | "D430145" | "D435058" |
"D445416" | "D462708" | "D462946" |
"RE35051").PN. OR ("7461936").URPN.
S7 27 3B and electric$3 near conduct$3 us- OR ON 2013/05/09
PGPUB; 15:56
USPAT;
USOCR
8 1 B and electronic$3 near conduct$3 us- OR ON 2013/05/09
PGPUB; 15:59
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USOCR
39 39 ("2930857") or ("2007121061") or us OR OFF 2013/05/09
"2008273166") or ("2008273166") or PGPUB; 16:14
"20050237485") or ("6115177") or USPAT;
"B5742379") or ("6719425") or USOCR;
"4418990") or ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPO;
"2008316420") or ("5764338") or DERWENT
"2009081542")).PN. or

49/991951) .APP.

S10 §142  (("2930857") or ("2007121061") or Us- OR OFF  §2013/05/09
"2008273166") or ("2008273166") or  \PGPUB; 16:24
"20050237485") or ("6115177") or USPAT;

"5742379") or ("6719425") or USOCR;
"4418990") or ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPO;
"2008316420") or ("5764338") or DERWENT

"2009081542") or ("20110058141") or
"4,418,990") or ("5,742,379") or
"6,115,177") or ("6,719,425") or
"20010007493")or("20010043266")or
"20020140899") r ("2004000733") or

"4,756,605") or ("4,875,030") or
"4,907,880") or ("4,967,268") or
"4,991,258") or ("4,991,951") or
"5,182,585") or ("5,463,428") or
"5,657,107") or ("5,760,869") or
"5,764,338") or ("5,835,185") or
"8,097,450") or ("6,336,250") or
"8,582,075") or ("6,595,634") or
"8,626,532") or ("6,866,386") or
"7,009,757") or ("7,063,420") or
"7,104,845") or ("7,140,727") or
"7,425,086") or ("7,784,935") or
"7,813,048") or ('20050225723") or

"20050237485") or ("20050242771") or
"20050264752") or ("2005078274") or

"2005270479") or ("2005270481") or
"2006023158") or ("2006092340") or
"2006203186") or ("20070296918") or
"2007121061") or ("2007258039") or
"20080106695") or ("2008273166") or
"2008316420") or ("20100177277") or

"20100201938") or ("20100309426") or
"2930857") or ("US-4,152,846US-
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DERWENT

OR

OFF

2013/10/25
16:02

S69

(("2007046887") or
("2007200998")).PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2013/10/25
16:02

S70
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("20070216862").PN.

us
PGPUB;
USPAT;
USOCR;
FPRS;
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OR

OFF

2013/10/25
16:02
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EPO; JPC;
DERWENT
S71 14 (("2007046887") or ("2007200998") or {US OR OFF 2013/10/25
("20070216862") or ("2008273166") or {PGPUB; 16:02
("5835185")).PN. USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S72 {150 (("2930857") or ("2007121061") or Uus- OR OFF 2013/10/25
("2008273166") or ("2008273166") or PGPUB; 16:02
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
(" 20050237485') r ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
S73 {2 ("20080129955").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S74 42 ("20100066972").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S75 2 ("20080239452").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
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USOCR,;
FPRS;
EPO; JPC;
DERWENT
S76 24 ("2005/0264752") .URPN. USPAT OR ON 2013/10/25
16:02
S77 §2 ("20100271588").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S78 2 ("20110102734").PN. Uus- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S79 0 ("2009/0201460") .URPN. USPAT OR ON 2013/10/25
16:02
S80 0 ("2010/0066972") .URPN. USPAT OR ON 2013/10/25
16:02
S81 {7 ("2005/0159182") .URPN. USPAT OR ON 2013/10/25
16:02
S82 H0 ("2010/0177277") .URPN. USPAT OR ON 2013/10/25
16:02
383 {78 ("3245315" | "4300818").PN. OR us- OR ON 2013/10/25
("4991951").URPN. PGPUB; 16:02
USPAT;
USOCR
S84 i1 ("2008/0239452") .URPN. USPAT OR ON 2013/10/25
16:02
386 {2 ("20080089545").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
B8 it ("2010/0271588") .URPN. USPAT OR ON 2013/10/25
16:02
389 {18 ("2008/0089545") .URPN. USPAT OR ON 2013/10/25
16:02
S90 i3 ("2005/0239502") .URPN. USPAT OR ON 2013/10/25
16:02
S91 19 (charles near willey).in. USPAT OR ON 2013/10/25
16:02
S92 2 ("20110058141").PN. Uus- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT
S93 i3 ("2005/0239502") .URPN. USPAT OR ON 2013/10/25
16:02
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S94

("2009/0201460").URPN.

USPAT

OR

ON

2013/10/25
16:02

S95

33036

electric$3 near conductor and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/10/25
16:13

S96

71

$49 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/10/25
16:13

S97

42

((Charles) near2 (Willey)).INV.

us

PGPUB;
USPAT;
USOCR

OR

ON

2014/03/24
08:47

S98

("20140016213").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/24
11:27

S99

(("20080273166") or ("4991951") or
("20070258039")) .PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:46

S100

(13/372240) .APP.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S101

1570

(351/158).CCLS.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S102

1686

(351/158,159.03).CCLS.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S103
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50

S$102 and eye near glass$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
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OR

ON

2014/03/31
06:50




EAST Search History

L | IDERWENT | ‘ . :
S104 6 ("2005/0248722").URPN. USPAT  {OR ON 2014/03/31
06:50

S105 1301 §("1026272" | "1370806" | Us OR ON 2014/03/31

"20010038491" | "20020087330" | PGPUB; 06:50

"20020098877" | "20020118825" | USPAT;

"20020143912" | "20020159023" | USOCR

"20020169539" | "20020176330" |

"20020197961" | "20030003969" |

"20030022690" | "20030067585" |

"20030068057" | "20030073460" |

"20030162510" | "20040000733" |

"20040029552" | "20040044427" |

"20040048569" | "20040128399" |

"20040128737" | "20040132509" |

"20040136293" | "20040156012" |

"20040157649" | "20040160572" |

"20040160573" | "20040239874" |

"20050040192" | "20050046789" |

"20050046790" | "20050128431" |

"20050159182" | "20050185815" |

"20050201585" | "20050202857" |

"20050248722" | "20060072067" |

"20060132382" | "20060146277" |

"20060160573" | "20060183427" |

"20060197907" | "20060203183" |

"20060203184" | "20070037520" |

|

"20070046887" | "20070201000"
"20080089545" | "2424935" | "2504524"
| "2688900" | "2856466" | "2882348" |

"2947822" | "2999136" | "3104290" |
"3119903" | "3247330" | "3371979" |
"3495898" | "3536385" | "3588384" |
"3665122" | "3769663" | "3809829" |
"3853393" | "3883701" | "4006974" |
"4149780" | "4283127" | "4294792" |
"4537612" | "4550984" | "4636048" |
"4683587" | "4712244" | "4773095" |
"4803487" | "4806011" | "4856086" |
"4882769" | "4902120" | "4904078" |
"5020150" | "5029216" | "5137342" |
"5159639" | "5249001" | "5260997" |
"5281957" | "b321443" | "5327178" |
"5335285" | "b353378" | "5367345" |
"5381114" | "b404385" | "5405385" |
"5408340" | "b481763" | "5483691" |
"5533130" | "B563951" | "5579400" |

"5581492").PN. OR ("5606743" |

"5608808" | "b613222" | "5617477" |
"5634201" | "b6b4786" | "5658502" |
"5668867" | "b680465" | "5682434" |
"5694475" | "5708724" | "5715323" |
"5717479" | "5721783" | "5737436" |
"5757929" | "5760868" | "5781272" |
"5796341" | "b805261" | "5835185" |
"5853005" | "5886822" | "5889843" |
"5892564" | "5953000" | "5953434" |
"5978689" | "b988812" | "6010216" |
"6012812" | "6013108" | "6018742" |
"6023241" | "6023372" | "6030342" |
"8057966" | "6074060" | "6091546" |
"6091832" | "6106116" | "6108197" |
"86110110" | "6126595" | "6157533" |
"8176576" | "6181956" | "6192253" |
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"6204974" | "6211799" | "6212414" |
"6218958" | "6230327" | "6231181" |
"6233344" | "6233345" | "6239778" |
"6252970" | "6272359" | "6280838" |
"6285757" | "6301050" | "6301367" |
"6301593" | "6311155" | "6312811" |
"6314091" | "6325507" | "6344727" |
"6347095" | "6349001" | "6350129" |
"6351468" | "6353503" | "6356392" |
"8374177" | "6384982" | "6392798" |
"6409338" | "6417969" | "6421031" |
"6424820" | "6445805" | "6456721" |
"6483483" | "6490362" | "6510325" |
"8519475" | "6523008" | "6529804" |
"6549122" | "6560449" | "6564047" |
"6567651" | "6580405" | "6582075" |
"6618099" | "6629076" | "6639706" |
"6650894" | "6687486" | "6690807" |
"6691028" | "6717533" | "6724354" |
"6725022" | "6728531" | "6729726" |
"6731908" | "6735435" | "6763119" |
"6766182" | "6769767" | "6834192" |
"8911172" | "6929365" | "6966647" |
"7004582" | "7013008" | "7097300" |
"7124425" | "7147324" | "7150526" |

"7213917").PN. OR ("7216973" |
"7219994" | "7231038" | "7264350" |
"7278734" | "7321785" | "D130310" |
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"2009081542") or ("20110058141") or
"4,418,990") or ("5,742,379") or
"6,115,177") or ("6,719,425") or
"20010007493") or ("20010043266") or

"20020140899") or ("2004000733") or

Page 72 of 1417

"D201050" | "D207919" | "D212863" |
"D228677" | "D229974" | "D292986" |
"D325590" | "D392990" | "D418153" |
"D426845" | "D430145" | "D435058" |
"D445416" | "D462708" | "D462946" |
"RE35051").PN. OR ("7461936").URPN.
$106 {27 S105 and electric$3 near conduct$3 us- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR
S107 i1 S$105 and electronic$3 near conduct$3 us- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR
$108 {51 (("2930857") or ("2007121061") or us OR OFF 2014/03/31
("2008273166") or ("2008273166") or PGPUB; 06:50
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542")).PN. or
(49/991951).APP
S109 §182 (("2930857") or ("2007121061") or us OR OFF 2014/03/31
("2008273166") or ("2008273166") or PGPUB; 06:50
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
(
(
(
(
(
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("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or

(" 20050237485') r ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") © ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") o ("20100177277") or
('20100201938") r ("20100309426") or
("2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

S110 §190 (("2930857") or ("2007121061") or us- OR OFF 2014/03/31
("2008273166") or ("2008273166") or PGPUB; 06:50
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or (" 20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.

S111 42 ("20070296918").PN. us- OR OFF 2014/03/31

PGPUB; 06:50
USPAT;
USOCR,;
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FPRS;
EPO; JPC;
DERWENT

S112

("20050264752").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S113

("2andelectrict3nearconductor").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S114

76

S101 and electric$3 near conductor

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S115

S101 and electric$3 near conductor and
elctron$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S116

S101 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S117

71

S101 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S118

71

S101 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S119

("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S120
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("2004001178").PN.

us
PGPUB;
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OR

OFF

2014/03/31
06:50
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USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

S121

(("2007046887")

("2007200998")).

or us-

PN. PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S122

("20070216862").

PN. us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S123

(("2007046887") or
("20070216862") or
("5835185")).PN.

("2007200998") or {US
("2008273166") or {{PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S124

190

("2930857" or

"5742379") or (
"4418990") or (

"4,418,990") or
"8,115,177") or

"20020140899") o
"4,756,605") 0
"4,907,860")
"4,991,258")
"5,182,585")
"5,657,107")
"5,764,338")
"8,097,450")
"8,582,075")
"8,626,532")
"7,009,757")
"7,104,645")
"7,425,066")
"7,813,048")
"20050237485") 0
"20050264752") 0

1TO O 0O 0000000 O0O0
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

"2930857") o (

'2008273166") or
"20050237485") or

"2010080999") or
"2008316420") or
"2009081542") or

"20010007493") or

"2005270479") or
"2006023158") or
"2006203186") or
"2007121061") or
"20080106695") or
"2008316420") or
"20100201938") or

'4,283,127")).PN. or (49/991951).APP.

("2007121061") or Us-
("2008273166") or PGPUB;
("6115177") or USPAT,;
"6719425") or USOCR,;
"20050225723") or FPRS;
("5463428") or EPO; JPC;
("5764338") or DERWENT
("20110058141") or
("5,742,379") or
("6,719,425") or
("20010043268") or
r ("2004000733") or
'4,875,030") or
"4,967,268") or
"4,991,951") or
'5,463,428") or
'5,760,869") or
'5,835,185") or
"8,336,250") or
"8,595,634") or
"6,866,386") or
"7,083,420") or
"7,140,727") or
"7,784,935") or
'20050225723") or

r ("20050242771") or
r ("2005078274") or
("2005270481") or
("2006092340") or
("20070296918") or
("2007258039") or
("2008273166") or
("20100177277") or
("20100309428") or
"4,152,846") or

e e s e e e o, e, e, e, e, e e,

OR

OFF

2014/03/31
06:50
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S$125 2 ("20080129955").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
$126 i3 ("20100066972").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S127 §2 ("20080239452").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S128 424 ("2005/0264752") .URPN. USPAT OR ON 2014/03/31
06:50
S129 42 ("20100271588").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S130 §3 ("20110102734").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S$131 30 ("2009/0201460") .URPN. USPAT OR ON 2014/03/31
06:50
$132 0 ("2010/0066972") .URPN. USPAT OR ON 2014/03/31
06:50
S133 7 ("2005/0159182") .URPN. USPAT OR ON 2014/03/31
06:50
S134 40 ("2010/0177277") .URPN. USPAT OR ON 2014/03/31
06:50
S$135 80 ("3245315" | "4300818").PN. OR us- OR ON 2014/03/31
("4991951").URPN. PGPUB; 06:50
USPAT;
USOCR
S$136 it ("2008/0239452") .URPN. USPAT OR ON 2014/03/31
06:50
S$137 {125 ("2794085" | "2830132" | "2856466" | us- OR ON 2014/03/31
"3095483" | "3329957" | "3769663" | PGPUB; 06:50
"3943925" | "4636866" | "4648130" | USPAT;
"4682363" | "4712244" | "4753514" | USOCR
"4796987" | "4824233" | "4856086" |
"4858248" | "4864646" | "4882769" |
"4904078" | "4952024" | "5003300" |
"5020150" | "5059017" | "5106179" |
"5128659" | "5133596" | "5146619" |
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E 1'5323189").PN. OR ("5606743").URPN. ; ; N ;
5138 §3 ("20080089545").PN. us CR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S139 2 ("20050239502").PN. us CR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S$140 1 ("2010/0271588") .URPN. USPAT CR ON 2014/03/31
06:50
S141 {18 ("2008/0089545") .URPN. USPAT CR ON 2014/03/31
06:50
S142 3 ("2005/0239502") .URPN. USPAT CR ON 2014/03/31
06:50
$143 §20 (charles near willey).in. USPAT OR ON 2014/03/31
06:50
S144 3 ("20110058141").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S145 3 ("2005/0239502") .URPN. USPAT CR ON 2014/03/31
06:50
S146 0 ("2009/0201460") .URPN. USPAT CR ON 2014/03/31
06:50
S$147 i1 (13/372240).APP. us CR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S$148 {1570 §|(351/158).CCLS. us CR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S149 {11686 1{(351/158,159.03).CCLS. us CR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S150 #50 S$149 and eye near glass$3 near frame {US- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;




EAST Search History

FPRS;

EPO; JPC;

DERWENT

S151 6 ("2005/0248722") .URPN. USPAT OR ON 2014/03/31
06:50
S$152 #1301 ("1026272" | "1370808" | us- OR ON 2014/03/31
"20010038491" | "20020087330" | PGPUB; 06:50
"20020098877" | "20020118825" | USPAT;
"20020143912" | "20020159023" | USOCR
"20020169539" | "20020176330" |
"20020197961" | "20030003969" |
"20030022690" | "20030067585" |
"20030068057" | "20030073460" |
"20030162510" | "20040000733" |
"20040029552" | "20040044427" |
"20040048569" | "20040128399" |
"20040128737" | "20040132509" |
"20040136293" | "20040156012" |
"20040157649" | "20040160572" |
"20040160573" | "20040239874" |
"20050040192" | "20050046789" |
"20050046790" | "20050128431" |
"20050159182" | "20050185815" |
"20050201585" | "20050202857" |
"20050248722" | "20060072067" |
"20060132382" | "20060146277" |
"20060160573" | "20060183427" |
"20060197907" | "20060203183" |
"20060203184" | "20070037520" |
|

"20070046887" | "20070201000"
"20080089545" | "2424935" | "2504524"
| "2688900" | "2856466" | "2882348" |

"2947822" | "2999136" | "3104290" |
"3119903" | "3247330" | "3371979" |
"3495898" | "3536385" | "3588384" |
"3665122" | "3769663" | "3809829" |
"3853393" | "3883701" | "4006974" |
"4149780" | "4283127" | "4294792" |
"4537612" | "4550984" | "4636048" |
"4683587" | "4712244" | "4773095" |
"4803487" | "4806011" | "4856086" |
"4882769" | "4902120" | "4904078" |
"5020150" | "5029216" | "5137342" |
"5159639" | "5249001" | "5260997" |
"5281957" | "b321443" | "5327178" |
"5335285" | "b353378" | "5367345" |
"5381114" | "b404385" | "5405385" |
"5408340" | "b481763" | "5483691" |
"5533130" | "B563951" | "5579400" |

"5581492").PN. OR ("5606743" |

"5608808" | "b613222" | "5617477" |
"5634201" | "b6b4786" | "5658502" |
"5668867" | "b680465" | "5682434" |
"5694475" | "5708724" | "5715323" |
"5717479" | "5721783" | "5737436" |
"5757929" | "5760868" | "5781272" |
"5796341" | "b805261" | "5835185" |
"5853005" | "b886822" | "5889843" |
"5892564" | "5953000" | "5953434" |
"5978689" | "b988812" | "6010216" |
"6012812" | "6013108" | "6018742" |
"6023241" | "6023372" | "6030342" |
"8057966" | "6074060" | "6091546" |
"6091832" | "6106116" | "6108197" |
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"86110110" | "6126595" | "6157533" |
"8176576" | "6181956" | "6192253" |
"6204974" | "6211799" | "6212414" |
"6218958" | "6230327" | "6231181" |
"6233344" | "6233345" | "6239778" |
"6252970" | "6272359" | "6280838" |
"6285757" | "6301050" | "6301367" |
"6301593" | "6311155" | "6312811" |
"6314091" | "6325507" | "6344727" |
"6347095" | "6349001" | "6350129" |
"6351468" | "6353503" | "6356392" |
"8374177" | "6384982" | "6392798" |
"6409338" | "6417969" | "6421031" |
"6424820" | "6445805" | "6456721" |
"6483483" | "6490362" | "6510325" |
"8519475" | "6523008" | "6529804" |
"6549122" | "6560449" | "6564047" |
"6567651" | "6580405" | "6582075" |
"6618099" | "6629076" | "6639706" |
"6650894" | "6687486" | "6690807" |
"6691028" | "6717533" | "6724354" |
"6725022" | "6728531" | "6729726" |
"6731908" | "6735435" | "6763119" |
"6766182" | "6769767" | "6834192" |
"8911172" | "6929365" | "6966647" |
"7004582" | "7013008" | "7097300" |
"7124425" | "7147324" | "7150526" |

"7213917").PN. OR ("7216973" |
"7219994" | "7231038" | "7264350" |
"7278734" | "7321785" | "D130310" |
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"2009081542") or ("20110058141") or
"4,418,990") or ("5,742,379") or

"8,115,177") or ("6,719,425") or
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"D201050" | "D207919" | "D212863" |
"D228677" | "D229974" | "D292986" |
"D325590" | "D392990" | "D418153" |
"D426845" | "D430145" | "D435058" |
"D445416" | "D462708" | "D462946" |
"RE35051").PN. OR ("7461936").URPN.
S$153 ii27 S152 and electric$3 near conduct$3 us- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR
S154 i1 S152 and electronic$3 near conduct$3 us- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR
S155 51 (("2930857") or ("2007121061") or us OR OFF 2014/03/31
("2008273166") or ("2008273166") or PGPUB; 06:50
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542")).PN. or
(49/991951).APP
S156 #182 (("2930857") or ("2007121061") or us OR OFF 2014/03/31
("2008273166") or ("2008273166") or PGPUB; 06:50
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
(
(
(




EAST Search History

("20010007493") or ("20010043266") or
("200201 40899") r ("2004000733") or

("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,086") or ("7,784,935") or
("7,813,048") or (" 20050225723") or

("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2006092340") or
("2006203186") or ("20070296918") or
("2007121061") o ('2007258039") or
("20080106695") or ("2008273166") or
("2008316420") o ("20100177277") or
(" 20100201938") r ("20100309426") or
("2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

(("2930857") or ("2007121061") or Us OR OFF  2014/03/31
("2008273166") or ("2008273166") or  \PGPUB; 06:50
("20050237485") or ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,857,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
( ) or ( )
( ) or ( )
( ) or ( )
( ) or ( )
( ) or (
( (
(
(
(
(
(
(
(
(
(
(
(
(

S157 §190

"8,582,075") or ("6,595,634") or
"6,866,386") or
"7,063,420") or
"7,140,727") or
"7,425,066") or ("7,784,935") or
"7,813,048") '20050225723") or
"20050237485") or ("20050242771") or
"20050264752") or ("2005078274") or
"2005270479") or ("2005270481") or
"2006023158") or ("2006092340") or
"2006203186") or ("20070296918") or
"2007121061") or ("2007258039") or
"20080106695") or ("2008273166") or
"2008316420") or ("20100177277") or
"20100201938") or ("20100309426") or
"2930857") or ("4,152,846") or
"4,283,127")).PN. or (49/991951).APP.

'20070296918").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
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"6,626,532"
"7,009,757"
"7,104,645"

T R e T T e e O e T

0
0
0
0
0
0
0
0
0
0
0
0

S158 2
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USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

S159 §2

("20050264752").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S160 {0

("2andelectrict3nearconductor").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S161 §76

$148 and electric$3 near conductor

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S162 {0

$148 and electric$3 near conductor and
elctron$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S$163 {0

$148 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S1684 {71

$148 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S165 {71

$148 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2014/03/31
06:50

S166 |3

("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;

OR

OFF

2014/03/31
06:50

i
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DERWENT




EAST Search History

S167

("2004001178").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S168

11

(("2007046887")

("2007200998")).

or
PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S169

("20070216862").

PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50

S170

17

(("2007046887") or
("20070216862") or

("5835185")).PN.

("2007200998") or
("2008273166") or

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2014/03/31
06:50
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S171

190

("2930857") or

'2008273166") or
"20050237485") or

"5742379") or (
"4418990") or (

"2010080999") or
"2008316420") or
"2009081542") or

"4,418,990") or
"8,115,177") or

"20010007493") or

(

(

(

(

(

(

(

(

(

E

("200201 40899")
("4,756,605") 0
("4,907,860"
("4,991,258"
("5,182,585"
("5,657,107"
("5,764,338"
(
("6,582,075"
("6,626,532"
("7,009,757"
("7,104,645"
("7,425,066"
("7,813,048")
("20050237485") o
("20050264752") 0
(
(
(
(
(
(
(
(

)
)
)
;
"6,097,450")
)
)
)
)
)

T R e T T e e O e T

0
0
0
0
0
0
0
0
0
0
0
0

"2005270479") or
"2006023158") or
"2006203186") or
"2007121061") or
"20080106695") or ("2008273166") or
"20100177277") or
("20100309428") or

"2008316420") or
"20100201938") or

"2930857") o (

("2007121061") or

("6115177") or
"6719425") or

"20050225723") or
("5463428") or
("5764338") or

("5,742,379") or
("6,719,425") or

r ("4,875,030") or
("4,967,268") or
("4,991,951") or
("5,463,428") or
("5,760,869") or
("5,835,185") or
("6,336,250") or
("6,595,634") or
("6,866,386") or
("7,063,420") or
("7,140,727") or
("7,784,935") or
('20050225723") or

r ("20050242771") or
r ("2005078274") or
("2005270481") or
("2006092340") or
("20070296918") or
(
‘
(

"4,152,846") or

("2008273166") or

("20110058141") or

("20010043266") or
r ("2004000733") or

"2007258039") or

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
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E | 1("4,283,127")) .PN. or (49/991951) APP. i 5 3 5
S172 42 ("20080129955").PN. Uus OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S$173 §3 ("20100066972").PN. us OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S174 42 ("20080239452").PN. Uus OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S175 24 ("2005/0264752").URPN. USPAT OR ON 2014/03/31
06:50
S176 i§2 ("20100271588").PN. Uus OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S177 §3 ("20110102734").PN. us OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
$178 H0 ("2009/0201460").URPN. USPAT OR ON 2014/03/31
06:50
$179 H0 ("2010/0066972").URPN. USPAT OR ON 2014/03/31
06:50
$180 7 ("2005/0159182") .URPN. USPAT OR ON 2014/03/31
06:50
$181 0 ("2010/0177277") .URPN. USPAT OR ON 2014/03/31
06:50
$182 #80 ("3245315" | "4300818").PN. OR us OR ON 2014/03/31
("4991951").URPN. PGPUB; 06:50
USPAT;
USOCR
$183 i1 ("2008/0239452") .URPN. USPAT OR ON 2014/03/31
06:50
S$184 {3 ("20080089545").PN. us OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
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$185 i1 ("2010/0271588") .URPN. USPAT OR ON 2014/03/31
06:50
S$186 18 ("2008/0089545") .URPN. USPAT OR ON 2014/03/31
06:50
S187 3 ("2005/0239502") .URPN. USPAT OR ON 2014/03/31
06:50
5188 #20 (charles near willey).in. USPAT OR ON 2014/03/31
06:50
$189 {3 ("20110058141").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
$190 i3 ("2005/0239502") .URPN. USPAT OR ON 2014/03/31
06:50
S$191 40 ("2009/0201460") .URPN. USPAT OR ON 2014/03/31
06:50
$192 {34786 ielectric$3 near conductor and frame us- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
S193 71 $148 and electric$3 near conductor and {{US- OR ON 2014/03/31
frame PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
$194 42 ((Charles) near2 (Willey)).INV. us- OR ON 2014/03/31
PGPUB; 06:50
USPAT;
USOCR
$195 {2 ("20140016213").PN. us- OR OFF 2014/03/31
PGPUB; 06:50
USPAT;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
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Amendment Under 37 CFR. § 1.116
Expedited Procedure — Art Unit 2872

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Confirmation Ne.: 8374
Charles WILLEY Art Unit, 2872
Appl. No.oo 13/372,240 Examiner: CHOUDHURY, Mustak
Filed: February 13, 2012 Atty. Docket: 3373.0600001
For: Electronic Frames Comprising
Electrieal Conductors

Amendment and Reply Under 37 CER, § 1,116

) _ 8ol Step AF
After Final ——-

Entry Approved

Commissioner for Patents

, - /MC/
PO Box 14350 e
Alexandria, VA 22313-1450 04/04/2014

Commissioner:

In reply to the Office Action dated November 6, 2013, Applicant submits the
foliowing Amendment and Remarks.

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

Remarks begin on page 6 of this paper.

ft is not believed that exiensions of time are required beyond those that may
otherwise be provided for in documents accompanying this paper. However, if additional
extensions of time are necessary to prevent abandonment of this application, then such
extensions of time are hereby petitioned under 37 C.F.R. § 1.136(a), and any additional
fees required to continue prosecution or appeal of this application (including issue fee,
fees for net addition of claims or forwarding to appeal) are hereby authorized to be

charged to cur Beposit Account No. 19-0036.
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April 8, 2014

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Confirmation No, 8374
Art Unit 2872

Re:  U.S. Utility Patent Application
Appl. No. 13/372,240; Filing Date: February 13, 2012
For: Electronic Frames Comprising Electrical Conductors
Inventor: Charles WILLEY
Our Ref: 3373.0600001
Commissioner:

Transmitted herewith for appropriate action is the following document:

1. Statement of Substance of Interview In Accordance With 37 C.F.R. § 1.133(b) and
MPEP § 713.04.

The above-listed document is filed electronically through EFS-Web.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned.

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deficiency,
or credit any overpayment, to our Deposit Account No. 19-0036.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

Jason A. Fitzsimmohs
Attorney for Applicant
Registration No. 65,367
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In ve application oft Confirmation No.: 8374
Charles WILLEY Art Unit: 2872
Appl. No.: 13/372,240 Examiner: CHOUDHURY, Mustak
Filed: Febroary 13,2012 Atty. Docket: 3373.0600001
For: Electronic Frames Comprising
Electrical Conductors

Statement of Substance of Interview
In Accordance With 37 C.F.R. § 1.133(b) and MPEP § 713.04

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

Applicant submits the following Statement of Substance of Interview held with
Examiner Choudhury on April 2, 2014 via telephone regarding the above captioned
application in accordance with 37 C.F.R. § 1.133(b) and M.P.E.P. § 713.04.

It is not believed that extensions of time are required beyond those that may
otherwise be provided for in documents accompanying this paper. However, if additional
extensions of time are necessary to prevent abandonment of this application, then such
extensions of time are hereby petitioned under 37 C.F.R. § 1.136(a), and any additional
fees required to continue prosecution or appeal of this application (including issue fee,
fees for net addition of claims or forwarding to appeal) are hereby authorized to be

charged to our Deposit Account No. 19-0036.
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Statement of Substance of Interview -2- Charies WILLEY
Appl No. 13/372,246

Interview Summary
Applicant wishes to thank Examiner Choudhury for the courtesies extended to
Applicant's representatives John P. McGroarty (Reg. No. 41,i86) and Jason A.
Fitzsimmons (Reg. No. 65,367) during the telephone interview on April 2, 2014.
Applicant provides below the substance of the interview. The lettered sections
correspond to those described in MPEP 713.04.

A. No exhibits were shown.

B. The parties discussed independent claim 41 as amended in the response
submitted on March 26, 2014,

C. The parties discussed U.S. Patent No. 6,099,117 to Gregory ("Gregory") and
U.S. Publication No. 2009/0182688 to van der Zwan et al. ("van der Zwan").

D, It was agreed that no amendments were necessary.

E. The Exuminer asked to discuss Gregory and van der Zwan with the
Applicant's representatives in view of the pending claims. Applicant's
representatives explained how the pending claims are patentable over
Gregory and van der Zwan.

F. No other pertinent matters were discussed.

G. It was agreed that the pending claims are patentable over Gregory and van der
Zwan.

H. The interview did not involve e-mail.

Atty. Dkt. No. 3373.0600001
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Statement of Substance of Interview -3- Charles WILLEY
Appl. No. 13/372,240

Conclusion
In view of the foregoing Statement of Substance of Interview, Applicant

respectfully requests that the pending claims be allowed.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

j’ézson A F itzsimmofxs
Attorney for Applicant
Registration No. 65,367

3

31 ~ 4 . s s

Date:  &twan d Lo SN
i

1100 New York Avenue, N.W.
Washington, D.C. 20005-3934

(202) 371-2600
1836156 1

Atty. Dkt. No. 3373.0600001
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Amendment Under 37 CF.R. § 1116
Expedited Procedure — Art Unit 2872

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

{n re application off
Charles WILLEY

Appl. No.: 13/372,240
Filed: February 13,2012

For: Electronic Frames Comprising
Electrical Conductors

Confirmation No.: 8374

PATE Unit; 2872

Examiner: CHOUDHURY, Mustak
Atty. Pocket: 3373.0600001

Amendment and Reply Under 37 CER. § 1,116

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:

x
b

Bl Stop AF

In reply to the Office Action dated November 6, 2013, Applicant submits the

foliowing Amendment and Remarks.

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

Remarks begin on page 6 of this paper.

it is not believed that extensions of time are required beyond those that may

otherwise be provided for in documents accompanying this paper. However, if additional

extensions of time are necessary to prevent abandonment of this application, then such

™

extensions of time are hereby petitioned under 37 C.F.R. § 1.136{1), and any additional

fees required to confinue prosecution or appeal of this application {(including issue fee,

fees for net addition of claims or forwarding to appeal) are hereby authorized to be

charged to our Deposit Account No. 19-0036.
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Reply to Office Action -2- Charles WILLEY
of November 6, 2013 Appl. No. 13/372,240

Amendments {0 the Claims

This listing of claims will replace all prior versions, and listings, of claims in the
application.

41. (Currently Amended) A first device, comprising:

a lens housing adapted to support a first lens and a second lens;

a first temple movably coupled to the lens housing;

a second temple movably coupled to the lens housing;

an electronics module disposed at least partially within the first temple; [[and]]

a first electrical conductor coupled to the first temple,[[;]]

wherein a first conductive path is provided from the first temple to the lens
housing at least in part by the first electrical conductor; and

a second electrical conductor couided to the first temzple,

wherein a second conductive path is provided from the first temple to the lens

housins at least in part by the second electrical conductor:

wherein the first and second electrical conductors [[is]] are configured to couple

the electronics module to the first temple to constrain the electronics module.

42. (Canceled)

43, (Previously Presented) The first device of claim 41, wherein the first
electrical conductor is integrally coupled to the first temple.

44. (Previously Presented) The first device of claim 43, wherein the first
electrical conductor is insert molded with the first temple.

45. {Previously Presented) The first device of claim 41, wherein the first

electrical conductor comprises a lug.

Atty. Dkt No. 3373.0600001
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Reply to Office Action -3~ Charles WILLEY
of Noverber 6, 2013 Appl. No. 13/372.240

46, {Canceled)

47, {Previcusly Presented)y The first device of claim 41, wherein the
electronics module comprises any two oft a power source, a controller, and a sensor.

48. {Previously Presented) The first device of claim 47, wherein the sensor
comprises a touch switch.

49, {Previously Presented) The first device of claim 41, wherein the first
electrical conductor is electrically coupled 1o a slip ring.

30. (Previously Presented) The first device of claim 49, further comprising a
hinge, wherein the slip ring is disposed subsiantially within the hinge.

Si. {Previously Presented} The first device of claim 41, wherein the
electronics module 1s configured to be removably coupled to the first temple.
S52. {Previously Presented) The first device of claim 41, wherein the
electronics module comprises an opening;
wherein the first electrical conductor has a first portion that extends a first
distance of at least approximately 1 em into the electronic module through the opening,
and
wherein the first electrical conductor has a second portion that extends a
second distance of at least approximately 1 om outside of the electronics module away
from the opening.
53, (Previously Presented) The first device of claim 52,
wherein the first distance that the {irst portion of the first electrical conductor
. 3

extends into the clectronics module is at least approximately 2 omy, and

4

Aty Tkt No. 3373.0600001
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Reply to Office Action -4 - Charles WILLEY
of November 6, 2013 Appl. No. 13/372,240

wherein the second distance that the second portion of the first electrical
conductor extends away from the opening is at least approximately 2 om.
54. {Previously Presented) The first device of claim 41, wherein the first
clectrical conductor comprises a single structural element.
33, {(Previously Presented) The first device of claim 41, wherein the first
electrical conductor i configured o maintain the first conductive path as the first temple
s moved relative to the lens housing,

56. (Previously Presented) The first device of claim 41, further comprising a

i ¥
Vst

first lens and a second lens coupled to the lens housing;

wherein the first lens has g first elecirical contact; and

wherein the first conductive path is elecirically coupled 1o the first electrical
contact,

7. {(Currently Amended) A first method, comprising:

providing a capacitive touch switch;

disposing a plurality of electronic components on the capacitive switch; and

coupling the capacitive touch switch to a partial enclosure_to constrain the

cagacitive touch swiich.

S8, {Previously Presented) The first method of claim 57, further comprising

the step of disposing the enclosure substantially within a temple of an eveglass frame.

59, {Previously Presented; The first method of claim 5§,
wherein the eye glass frame comprises electro-active eyeglass frames;

wherein the eveglass frame comprises a first conductive path; and

Atty. Dict. No. 33730606001
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Reply to Office Action -5~ Charles WILLEY
of November 6, 2013 Appl No. 13/372,240

wherein the first method further comprises the step of electrically coupling at
least one of the electronic components to the {irst conductive path.

&0. {Previously Presented) The first method of claim 87, further comprising
the step of applying a conformal coating to the plurality of electronic components.

61, (Previously Presented} The first method of claim 57, wherein the

capacitive touch swiich and the enclosure are configured to be pressure fitted.

Atty. Dkt No. 3373.0600001
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Reply to Office Action - Charles WILLEY
of November 6, 2013 Appl. No. 13/372,240

o
H

Hemarks

Recounsideration of this Application i3 respectfully requested. Applicants assert
that this amendment after-final should be entered under 37 C.F.R. § 1.116(b) because it
places each of the peunding claims in condition for allowance.

{pon entry of the {oregoing amendment, claims 41, 43-45, and 47-61 are pending
in the application, with claims 41 and 57 being the independent claims. Claims 1-40
were previously canceled without prejudice to or disclaimer of the subject matier therein.
Claimis 42 and 46 are presently sought to be canceled without prejudice to or disclaimer
of the subiect matter therein. Independent claims 41 and 57 are amended. These
changes are believed to introduce no new matter, and thelr entry is respectfully
requested.

Based on the above amendment and the following remarks, Applicant

tfully requests that the Examiner reconsider all outstanding rejections and that they

¢ withdrawn.

£, fnterview Sumsmary

Applicant wishes to thank Examiner Choudhury for the courtesies extended to
Applicant's representative Jason A. Fitzsimmons during the telephone interview on
March 24, 2014, Applicant provides below the substance of the interview. The lettered
sections correspond to those described in MPEP 713.04.

A. No exhibits were shown,

B. The parties discussed claim 41 and the features previously recited in claims

42 and 46, now canceled and incorporated into independent claim 41.

Atty. Bkt No. 3373.0600001

Page 103 of 1417



Reply to Office Action -7- Charles WILLEY
of November 6, 2013 Appl. No. 13/372,240

C. The parties discussed the applied references, U.S. Publication No.
2005/0239502 to Swab e al. and U.S. Publication No. 2009/0201460 to Blum
et al.

D. Applicant proposed amending independent claim 41 to incorporate the
features previously recited in claims 42 and 46.

E. The Examiner asked the Applicants to include the proposed amendments
along with remarks in this Reply. The Examiner reserved the right to
consider the amendment whern filed.

F. Mo other pertinent matters were discussed.

G. No agreement was reached.

H. The interview did not involve e-mail.

{i. Rejections nader 38 USC.§ 1843
Claims 41-61 are rejected under 35 USC. § 103(a) as allegedly being
unpatentable over U.S. Publication No. 2005/0239502 to Swab e al. ("Swab") in view
of U.S. Publication No. 2009/0201460 to Blum er /. ("Blum"). Applicant respectfully
traverses this rejection.
A, Independent Claim 41
Independent claim 41 has been amended to incorporate features previously
recited in dependent claims 42 and 46. As amended, claim 41 recites that "a second
electrical conductor coupled to the first temple, wherein a second conductive path is
provided from the first temple to the lens housing at least in part by the second electrical
conductor” and that "the first and second electrical conductors are configured to couple

the electronics module to the first temple to constrain the electronics module." Neither

Atty. Dkt. No. 3373.0600001
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Reply to Office Action -8- Charles WILLEY
of November 6, 2013 Appl. No. 13/372,240

Swab nor Blum disclose or suggest this physical coupling of the electronics module to a
temple by a first and second electrical conductor in order to constrain the electronics
module.

For at least these reasons, the combination of Swab and Blum fails to teach or
suggest each of the features recited by independent claim 41. Thus, claim 41 is
patentable over Swab and Blum. Claims 43-45 and 47-56 depend from and add features
to independent claim 41, and are therefore also patentable for at least these same reasons.
Claims 42 and 46 have been canceled, rendering their rejection moot. Accordingly,
Applicant respectfully requests that the rejection of claims 41-56 under 35 U.S.C. §
102(a) be reconsidered and withdrawn.

B. Independent Claim 37

Independent claim 57 has been amended 1o recite coupling the capacitive touch
switch to a partial enclosure "to constrain the capacitive touch switch.” The Office
acknowledges that Swab fails to teach: 1) disposing a plurality of electronic components
on the capacitive switch, and 2) coupling the capacitive touch switch to a partial
enclosure. {Final Office Action, p. 6.3 Instead, the Office asserts that "Rlum teaches {a]
power switch for applying and removing power to etther the lenses or to the electronics.”
{fdy But this does not meet the recited feature. Although Blum discloses "the opening
and the closing of the frame may act as g power switch” (Blum at [00637), Blum does not
disclose or suggest coupling the capacitive touch switch to a partial enclosure in order to
constrain the capacitive touch switch, as recited by independent claim 57. Further, the

Office also fails to indicate how Blum teaches disposing a plurality of electronic

components on the capacitive switch.
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For at least these reasons, the combination of Swab and Blum fails to teach or

suggest each of the features recited by independent claim 37, Thus, claim 57 is
patentable over Swab and Blum. Claims 3861 depend from and add features o

I

independent claim 57, and are therefore also patentable for at least these same reasons.

Accordingly, Applicant respectfully requests that the rejection of claims S7-61 under 33

\

e}

U,

2]

L0 § 103(a) be reconsidered and withdrapwn.
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Conclusion
Al of the stated grounds of rejection have been properly traversed,
accommodated, or rendered moot.  Applicant therefore respecifully requests that the
Examiner reconsider all presently outstanding rejections and that they be withdrawn.
Applicant believes that a full and complete reply has been made to the outstanding
Office Action and, as such, the present application is in condition for allowance. if the
Examiner believes, for any reason, that personal communication will expedite
prosecution of this application, the Examiner is invited to telephone the undersigned at
the number provided.
Prompt and favorable consideration of this Amendment and Reply is respectfully
requested.
Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

jéson A. Fitzsimmons
Attorney for Applicant
Registration No. 65,367

Date:

1104 New York Avenue, N.W.
Washington, D.C. 20005-3934
{2023 371-2600

1809410 1
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DETAILED ACTION

1. The present application is being examined under the pre-AlA first to invent

provisions.

Claim Rejections - 35 USC § 103
2. The following 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.

Claims 41-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Swab et al. (US PUB 2005/0239502 A1, herein after “Swab”) in view of Blum et al. (US
PUB 2009/0201460 A1, herein after “Blum”), both of record.

Regarding claim 41, Swab teaches (fig. 1 and 2a) a first device (12),
comprising: a lens housing (24) adapted to support a first lens and a second lens; a first
temple (19) movably coupled to the lens housing (24); a second temple (20) movably
coupled to the lens housing (24); an electronics module (18) disposed at least partially
within the first temple (19); and a first electrical conductor (40) coupled to the first
temple (paragraph 35, lines 1-5); wherein a first conductive path is provided from the

first temple (19) to the lens housing (24) at least in part by the first electrical conductor
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(40); and wherein the first electrical conductor is configured to couple the electronics
module to the first temple (paragraph 39).

Swab does not specifically teach the first electrical conductor is configured to
couple the electronics module to the first temple. Blum teaches a conductor may be
housed in each temple of a frame where each temple provides a single power terminal
connection to the electronics (paragraph 63, lines 23-26). Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention to include first
electrical conductor is configured to couple the electronics module to the first temple as
taught by Blum in the device of Swab, since it would have provided the predictable
result of charging both batteries simultaneously by having circuitry and/or conducting

material traversing the entire length of the spectacle frame.

Regarding claim 42, Swab teaches (fig. 2a) wherein the first electrical

conductor is configured to constrain the electronics module (paragraph 39, lines 7-9).

Regarding claim 43, Swab teaches (fig. 2a) wherein the first electrical conductor

is integrally coupled to the first temple (paragraph 45, lines 5-11).

Regarding claim 44, Swab teaches (fig. 2a) wherein the first electrical conductor

is insert molded with the first temple (paragraph 39, lines 7-9).
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Regarding claim 45, Swab teaches wherein the first electrical conductor

comprises a lug (paragraph 45, line 9).

Regarding claim 46, Swab teaches further comprising: a second electrical
conductor coupled to the first temple; wherein a second conductive path is provided
from the first temple to the lens housing at least in part by the second electrical
conductor; and wherein the second electrical conductor is configured to constrain the

electronics module (paragraph 39).

Regarding claim 47, Swab teaches wherein the electronics module comprises
any two of: a power source (paragraph 45, lines 4-7), a controller, and a sensor

(paragraph 44, lines 20-23).

Regarding claim 48, the combination of Swab and Blum teaches, wherein the
sensor (paragraph 44, line 2 as taught by Swab) comprises a touch switch (paragraph

14, line 7 as taught by Blum).

Regarding claim 49, the combination of Swab and Blum teaches wherein the
first electrical conductor is electrically coupled (fig. 2a, 40; paragraph 45, lines 4-7 as
taught by Swab) to a slip ring (fig. 8, element 950, 951; paragraph 54, lines 7-9 as

taught by Blum).
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Regarding claim 50, the combination of Swab and Blum teaches further
comprising a hinge (fig. 2d; paragraph 38, lines 4-6 as taught by Swab), wherein the slip
ring is disposed substantially within the hinge (fig. 10B; paragraph 57, lines 1-7 as

taught by Blum).

Regarding claim 51, Swab teaches wherein the electronics module is
configured to be removably coupled to the first temple (fig. 2d; paragraph 35, line 21-

24).

Regarding claim 52, Swab teaches wherein the electronics module comprises
an opening; wherein the first electrical conductor has a first portion that extends a first
distance of at least approximately 1 cm into the electronic module through the opening,
and wherein the first electrical conductor has a second portion that extends a second
distance of at least approximately 1 cm outside of the electronics module away from the
opening (figs. 2b-2f; paragraph 35, lines 10-17 “one-eighth inch audio connector”,

paragraph 38).

Regarding claim 53, Swab teaches wherein the first distance that the first
portion of the first electrical conductor extends into the electronics module is at least
approximately 2 cm, and wherein the second distance that the second portion of the first
electrical conductor extends away from the opening is at least approximately 2 cm (figs.

2b-2f; paragraph 35, lines 10-17, paragraph 38).
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Regarding claim 54, Swab teaches (fig. 2a) wherein the first electrical conductor

(40) comprises a single structural element (paragraph 39, lines 8-9).

Regarding claim 55, Swab teaches (fig. 2a) wherein the first electrical conductor
(40) is configured to maintain the first conductive path as the first temple (19) is moved

relative to the lens housing (24) (paragraph 37, lines 1-4).

Regarding claim 56, the combination of Swab and Blum teaches further
comprising a first lens and a second lens coupled to the lens housing (fig. 1; paragraph
44, lines 1-3, as thought by Blum); wherein the first lens has a first electrical contact;
and wherein the first conductive path is electrically coupled to the first electrical contact

(fig. 1 and 2a; paragraph 37, lines 1-4, as thought by Swab).

Regarding claim 57, Swab teaches (fig. 1) teaches a first method (paragraph
45), comprising: providing a capacitive touch switch (50) (paragraph 36, lines 6-8);

Swab does not teach disposing a plurality of electronic components on the
capacitive switch; and coupling the capacitive touch switch to a partial enclosure. Blum
teaches power switch for applying and removing power to either the lenses or to the
electronics (paragraph 63, lines 16-19). Therefore, it would have been obvious to one of
ordinary skill in the art at the time of the invention to modify the power switch as taught

by Blum in the device of Swab, since it would have provided the predictable result of
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applying and removing power to either the lenses or to the electronics or both which

may either be built into the lenses or the frame front or both.

Regarding claim 58, Swab teaches further comprising the step of disposing the
enclosure substantially within a temple of an eyeglass frame (fig.1, 50; paragraph 36,

lines 6-8).

Regarding claim 59, Swab teaches (fig. 1) wherein the eye glass frame
comprises electro-active eyeglass frames; wherein the eyeglass frame comprises a first
conductive path; and wherein the first method further comprises the step of electrically
coupling at least one of the electronic components to the first conductive path

(paragraph 45).

Regarding claim 60, Swab teaches further comprising the step of applying a

conformal coating to the plurality of electronic components (fig. 8; paragraph 46).

Regarding claim 61, Swab teaches wherein the capacitive touch switch and the

enclosure are configured to be pressure fitted (paragraph 36, lines 6-8).
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Response to Arguments

3. Applicant's arguments filed 08/23/2013 have been fully considered but they are
not persuasive.

In response to applicant's arguments that the Independent Claim 41 recites,
"wherein the first electrical conductor is configured to couple the electronics module to
the first temple." The Examiner acknowledges that Swab fails to teach this feature.
Instead, the Examiner asserts that "Blum teaches a conductor may be housed in each
temple of a frame where each temple provides a single power terminal connection to
the electronics”. This does not meet the recited feature.

The specification at paragraphs [0074]-[0076] clearly defines a conductor that
"couples" a module to the frame as physically securing or applying a force to the
module, as opposed to simply providing an electrical connection:

Some embodiments provided herein may comprise an electrical conductor (such
as a lug) that may be disposed in, or coupled to, one of the temples of an electronic
eyeglass frame that may both provide a part of a conductive path from the temple to the
lens housing, as well as securing electronic components (or an electronics module that
may hold one or more electronic components) to the temple. That is, for example, the
electrical conductor may be configured in such a way that it may hold (or secure) an
electronics module in place on the frames (i.e. coupled to and/or within the temple). In
this manner, the inventors have found that, in some embodiments, such electrical

conductors may provide for a more robust electrical connection from the electrical
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components disposed within the electronics module to other components on the frame
(such as those that may be located on the lens housing). This may be due, in part, to
the configuration of the electrical conductors to apply a force to the electronic module or
the components therein, which may thereby maintain the electrical contact even when
the eyewear is in use. Moreover, utilizing a conductor in this manner may also reduce
the need to use multiple fasteners for the electronics module because, for instance, at
least a portion (e.g. one side of) the electronics module may be held in place by the
electrical conductor (Specification at [0074].)

Blum does not disclose or suggest this type of physical coupling of an electronics
module to a temple by an electrical conductor.

As shown in FIGS. 11A and 11B, Blum discloses that a conductor (e.g., electrical
contact points 4115) provides a power terminal connection to the electronics and/or
lenses near hinge 4105 (See Blum at [0063].) But Blum does not disclose or suggest
that the electrical conductor can be configured to couple the electronics themselves to

the temple, as recited by independent claim 41.

The examiner respectfully disagrees with applicants arguments regarding
independent claim 41 because Swab discloses Frame 24 has pads 42 and 44 located
near hinges 28 and 26, respectively. Temples 20 and 19 also have pads 46 and 48
which contact pads 42 and 44 respectively when temples 20 and 19 are in open
position. The pads, when in contact, complete the electrical path thereby activating the

circuits of apparatus 36. Alternatively, a switch 50 may be located on temples 19 or 20
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to activate the circuits in paragraph [0036], fig. 2a. Swab also discloses the connected
hinge which permits electrical conduction between the both temples and the frame
enables the sharing of functionality between the left and right temples in paragraph
[0037].

The Examiner acknowledges that Swab does not “specifically” teaches this
limitation but Blum discloses “a conductor may be housed in each temple of a frame
where each temple provides a single power terminal connection to the electronics and
or lenses in the frame” in paragraph [0063] as indicated in page 3 of office action. Blum
also discloses “The charging device may be adapted for directly or indirectly coupling to
an energy source. The temple or the hinge or the end-piece may be adapted for
providing an electrical connection with the frame only when the frame is opened and the
end-piece may be capable of attaching to a plurality of different temples each capable of
receiving the end-piece”.

Therefore, any ordinary skill in the art would conclude that the teachings of Swab
and Blum substantially satisfy the limitations of claim 41. Thus, in view of the above

reasons, Examiner maintains rejections.

In response to applicant's arguments that Blum does not disclose or suggest
coupling the capacitive touch switch to a partial enclosure, as that term is used in the
specification and recited by independent claim 57. Further, the Examiner also fails to
indicate how Blum teaches disposing a plurality of electronic components on the

capacitive switch.
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The examiner respectfully disagrees with applicants arguments regarding
independent claim 41 because Blum discloses “a tilt switch 1080 may be used to break
the electrical connection from one of the two conductive wires 1070, 1071 as part of a
control mechanism for electro-active lenses” in paragraph [0055], fig. 9. Tilt switch may
contain plurality of electrical contacts.

Therefore, any ordinary skill in the art would conclude that the teachings of Blum
substantially satisfy the limitations of claim 57. Thus, in view of the above reasons,

Examiner maintains rejections.

Conclusion
4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MUSTAK CHOUDHURY whose telephone number is
(571)272-5247. The examiner can normally be reached on Monday-Friday, 8:00AM-
5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Ricky Mack can be reached on 571-272-2333. 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.

/MUSTAK CHOUDHURY/
Examiner, Art Unit 2872

October 28, 2013

/Scott J Sugarman/
Primary Examiner, Art Unit 2872

Page 127 of 1417



Application/Control No.

Search Notes

Applicant(s)/Patent Under
Reexamination

Examiner.Art Unit 2872

13372240 WILLEY, CHARLES
MUSTAK CHOUDHURY 2872
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
351 158, 159.03 05/09/2013 MC
Update EAST search 10/25/2013 MC
SEARCH NOTES
Search Notes Date Examiner
EAST search history attached 05/14/2013 MC
Limited Keyword Search 10/25/2013 MC
Updated EAST search -- attached 10/25/2013 MC
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
/MUSTAK CHOUDHURY/

U.S. Patent and Trademark Office

Page 128 of 1417

Part of Paper No. : 20131025




Index of Claims

13372240

Application/Control No.

Applicant(s)/Patent Under
Reexamination

WILLEY, CHARLES

H“‘ Examiner

MUSTAK CHOUDHURY

Art Unit

2872

v Rejected

Cancelled

Non-Elected

Appeal

= Allowed

Restricted

Interference

Objected

X Claims renumbered in the same order as presented by applicant

O cpa

T.D. O R.1.47

CLAIM

DATE

Final Original

05/13/2013

10/25/2013

1

Olo|N[lO|O|B|W|N

-
o

—_
—_

-
n

-
w

o
~

-
[4)]

-
o

—_
~

-
o]

-
©0

N
o

N
=

N
N

n
w

n
i

N
4]

N
o

N
J

N
[o3]

N
©

w
o

w
g

w
N

w
()

w
I

w
4]

36

U.S. Patent and Trademark Office

Page 129 of 1417

Part of Paper No. : 20131025




Index of Claims

13372240

Application/Control No.

Applicant(s)/Patent Under
Reexamination

WILLEY, CHARLES

H“‘ Examiner

MUSTAK CHOUDHURY

Art Unit

2872

Rejected

Cancelled

Non-Elected

Appeal

Allowed

Restricted

Interference

Objected

X Claims renumbered in the same order as presented by applicant

O cpa

T.D. O R.1.47

CLAIM

DATE

Final

Original

05/13/2013

10/25/2013

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

spafsfafafsfsfsfsfafafafapspspsfsfaff«]«:

spafsfafafsfsfsfsfafafafapspspsfsfaff«]«:

U.S. Patent and Trademark Office

Page 130 of 1417

Part of Paper No. : 20131025




EAST Search History

EAST Search History
EAST Search History (Prior Art)

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

Page 131 of 1417

Ref {Hits {{Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 i1 (13/372240).APP. us OR OFF 2013/10/25
PGPUB; 16:02
USPAT,;
USOCR,;
FPRS;
EPO; JPG;
DERWENT
2 #1510 (351/158).CCLS. Us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT,;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
L3 #1604 #(351/158,159.03).CCLS. Us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT,;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
L4 349 L3 and eye near glass$3 near frame us OR ON 2013/10/25
PGPUB; 16:02
USPAT,;
USOCR,;
FPRS;
EPO; JPO;
DERWENT
L5 45 ("2005/0248722") .URPN. USPAT OR ON 2013/10/25
16:02
L10 §299 ("1026272" | "1370806" | "20010038491" {US- OR ON 2013/10/25
| "20020087330" | "20020098877" | PGPUB; 16:02
"20020118825" | "20020143912" | USPAT,;
"20020159023" | "20020169539" | USOCR
"20020176330" | "20020197961" |
"20030003969" | "20030022690" |
"20030067585" | "20030068057" |
"20030073460" | "20030162510" |
"20040000733" | "20040029552" |
"20040044427" | "20040048569" |
"20040128399" | "20040128737" |
"20040132509" | "20040136293" |
"20040156012" | "20040157649" |
"20040160572" | "20040160573" |
"20040239874" | "20050040192" |
"20050046789" | "20050046790" |
"20050128431" | "20050159182" |
"20050185815" | "20050201585" |
"20050202857" | "20050248722" |
"20080072067" | "20060132382" |
"20080146277" | "20060160573" |




EAST Search History

"20060183427" | "20060197907" |
"20060203183" | "20060203184" |
"20070037520" | "20070046887" |
"20070201000" | "20080089545" |
"2424935" | "2504524" | "2688900"
"2856466" | "2882348" | "2947822"

|
"2999136" | "3104290" | "3119903" |
"3247330" | "3371979" | "3495898" |
"3536385" | "3588384" | "3665122" |
"3769663" | "3809829" | "3853393" |
"3883701" | "4006974" | "4149780" |
"4283127" | "4294792" | "4537612" |
"4550984" | "4636048" | "4683587" |
"4712244" | "4773095" | "4803487" |
"4806011" | "4856086" | "4882769" |
"4902120" | "4904078" | "5020150" |
"5029216" | "5137342" | "5159639" |
"5249001" | "5260997" | "5281957" |
"5321443" | "b327178" | "5335285" |
"5353378" | "b367345" | "6381114" |
"5404385" | "b405385" | "5406340" |
"5481763" | "b483691" | "5533130" |

"5563951" | "6579400" | "5581492").PN
OR ("56068743" | "5608808" | "5613222" |
"5617477" | "5634201" | "5654786" |

"5658502" | "5668867" | "5680465" |
"5682434" | "5694475" | "5708724" |
"5715323" | "5717479" | "5721783" |
"5737438" | "5757929" | "5760868" |
"5781272" | "5796341" | "5805261" |
"5835185" | "5853005" | "5886822" |
"5889843" | "5892564" | "5953000" |
"5953434" | "5978689" | "5988812" |
"6010216" | "6012812" | "6013108" |
"6018742" | "6023241" | "6023372" |
"6030342" | "6057966" | "6074060" |
"6091546" | "6091832" | "6106116" |
"6108197" | "6110110" | "6126595" |
"6157533" | "6176576" | "6181956" |
"6192253" | "6204974" | "6211799" |
"6212414" | "6218958" | "6230327" |
"6231181" | "6233344" | "6233345" |
"6239778" | "6252970" | "6272359" |
"6280838" | "6285757" | "6301050" |
"6301367" | "6301593" | "6311155" |
"6312811" | "6314091" | "6325507" |
"6344727" | "6347095" | "6349001" |
"6350129" | "6351468" | "6353503" |
"6356392" | "6374177" | "6384982" |
"6392798" | "6409338" | "6417969" |
"6421031" | "6424820" | "6445805" |
"6456721" | "6483483" | "6490362" |
"6510325" | "6519475" | "6523006" |
"6529804" | "6549122" | "6560449" |
"6564047" | "6567651" | "6580405" |
"6582075" | "6618099" | "6629076" |
"6639706" | "6650894" | "6687486" |
"6690807" | "6691028" | "6717533" |
"§724354" | "6725022" | "6728531" |
"6729726" | "6731908" | "6735435" |
"6763119" | "6766182" | "6769767" |
"6834192" | "6911172" | "6929365" |
"6966647" | "7004582" | "7013009" |
"7097300" | "7124425" | "7147324" |

Page 132 of 1417
file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]



EAST Search History

"7150526" | "7213917").PN. OR
("7216973" | "7219994" | "7231038" |
"7264350" | "7278734" | "7321785" |

"D130310" | "D201050" | "D207919" |
"D212863" | "D228677" | "D229974" |
"D292986" | "D325590" | "D392990" |
"D418153" | "D426845" | "D430145" |
"D435058" | "D445416" | "D462708" |
"'D462946" | "RE35051").PN. OR

("7461936").URPN.

L11 427 L10 and electric$3 near conduct$3 us- OR ON 2013/10/25
PGPUB; 16:02
USPAT;
USOCR

L12 {1 L10 and electronic$3 near conduct$3 us- OR ON 2013/10/25
PGPUB; 16:02
USPAT;
USOCR

L13 39 ("2930857") or ("2007121061") or us OR OFF 2013/10/25
"2008273166") or ("2008273166") or PGPUB; 16:02
"20050237485") or ("6115177") or USPAT;

"B5742379") or ("6719425") or USOCR;
"4418990") o ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPC;
"2008316420") or ("5764338") or DERWENT
"2009081542")).PN. or

49/991951) .APP.

L14 144 ("2930857") or ("2007121061") or Uus OR OFF 2013/10/25
"2008273166") or ("2008273166") or PGPUB; 16:02
"20050237485") or ("6115177") or USPAT;

"5742379") or ("6719425") or USOCR;
"4418990") or ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPC;
"2008316420") or ("5764338") or DERWENT

"2009081542") or
"4,418,990") or ("5,742,379") or
"6,115,177") or ("6,719,425") or
"20010007493")or
"2002014osggw

"4,756,605") or ("4,875,030") or
"4,907,880") or ("4,967,268") or
"4,991,258") or ("4,991,951") or
"5,182,585") or ("5,463,428") or
"5,657,107") or ("5,760,869") or
"5,764,338") or ("5,835,185") or
"8,097,450") or ("6,336,250") or
"8,582,075") or ("6,595,634") or
"8,626,532") or ("6,866,386") or
"7,009,757") or ("7,063,420") or
"7,104,845") or ("7,140,727") or
"7,425,086") or ("7,784,935") or
"7,813,048") or ('20050225723") or

"20050237485") o
"20050264752") o

"20100201938") o
"2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

riclaigpiineigipinieiigigaioninigiiooivinigoinivingigoiiviaiggiineiaiini=oiigpioniigiivioiniggivieingigoivineigyiiniiagigoi=iviigpininiiaiipini=iniggsioieiegifoiviviigioiniciagigoinnieigpirinisaigigivieioingpinnicafglpinioiiggioicinigigoininiigioinininigigivinvingpirinivaiigiineingpinioiglpiviniigioiniviniigvininighs T goiviniggoinivinigigoiivinigigiviniviagiinieaiggioineigiivi=niggivieinigigoivivini

("20110058141") or

("20010043266") or
r ("2004000733") or

r ("20050242771") or
r ("2005078274") or

"2005270479") or ("2005270481") or
"2006023158") or ("2006092340") or
"2006203186") or ("20070296918") or
"2007121061") or ("2007258039") or
"20080106695") or ("2008273166") or
"2008316420") or ("20100177277") or

or ("20100309426") or

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

Page 133 of 1417




EAST Search History

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

L15 {150 (("2930857") or ("2007121061") or us- OR OFF 2013/10/25
("2008273166") or ("2008273166") or PGPUB; 16:02
("20050237485") or ("6115177") or USPAT;

("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or ('20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
L16 {2 ("20070296918").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L17 §2 ("20050264752").PN. Uus- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L18 {0 ("2andelectrict3nearconductor").PN. Uus OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L19 {76 L2 and electric$3 near conductor us- OR ON 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;

Page 134 of 1417




EAST Search History

N
N
N
N
N
N

\DERWENT

20

L2 and electric$3 near conductor and
elctron$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/10/25

16:02

L21

L2 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/10/25
16:02

22

71

L2 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/10/25
16:02

23

71

L2 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/10/25
16:02

24

("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2013/10/25
16:02

25

("2004001178").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2013/10/25
16:02

26

(("2007046887") or ("2007200998")).PN.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

OR

OFF

2013/10/25
16:02

27

("20070216862").PN.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

OR

OFF

2013/10/25
16:02

28

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

14

(("2007046887") or ("2007200998") or
("20070216862") or ("2008273166") or
("5835185")).PN.

us

PGPUB;
USPAT;
USOCR;

Page 135 of 1417

OR

OFF

2013/10/25
16:02




EAST Search History

FPRS;
EPO; JPC;
DERWENT
29 {150 (("2930857") o ("2007121061") or Uus- OR OFF 2013/10/25
("2008273166") 0 ("2008273166") or PGPUB; 16:02
('20050237485") r ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
('2009081542") r ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") o ("6 719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or ('20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ('20100177277") or
('20100201938") r ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
L30 {2 ("20080129955").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L31 {2 ("20100066972").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L32 {2 ("20080239452").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L33 24 ("2005/0264752") .URPN. USPAT OR ON 2013/10/25
16:02
f M M i i i i

Page 136 of 1417
file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]



EAST Search History

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

Page 137 of 1417

L34 2 ("20100271588").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L35 2 ("20110102734").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L36 {0 ("2009/0201460") .URPN. USPAT OR ON 2013/10/25
16:02
L37 {0 ("2010/0066972") .URPN. USPAT OR ON 2013/10/25
16:02
L38 {7 ("2005/0159182") .URPN. USPAT OR ON 2013/10/25
16:02
L39 i0 ("2010/0177277") .URPN. USPAT OR ON 2013/10/25
16:02
L40 78 ("3245315" | "4300818").PN. OR us- OR ON 2013/10/25
("4991951").URPN. PGPUB; 16:02
USPAT;
USOCR
L41 i1 ("2008/0239452") .URPN. USPAT OR ON 2013/10/25
16:02
L43 2 ("20080089545").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
L45 i ("2010/0271588") .URPN. USPAT OR ON 2013/10/25
16:02
L46 {18 ("2008/0089545") .URPN. USPAT OR ON 2013/10/25
16:02
L47 43 ("2005/0239502") .URPN. USPAT OR ON 2013/10/25
16:02
L48 419 (charles near willey).in. USPAT CR ON 2013/10/25
16:02
L49 2 ("20110058141").PN. us- OR OFF 2013/10/25
PGPUB; 16:02
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
50 3 ("2005/0239502") .URPN. USPAT OR ON 2013/10/25
16:02
51 0 ("2009/0201460") .URPN. USPAT OR ON 2013/10/25
16:02
52 {33036 iielectric$3 near conductor and frame us- OR ON 2013/10/25
PGPUB; 16:13
USPAT;
USOCR,;




EAST Search History

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

FPRS;
EPO; JPC;
DERWENT
L53 {71 2 and electric$3 near conductor and us- OR ON 2013/10/25
frame PGPUB; 16:13
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
St (13/372240).APP. us- OR OFF 2013/05/09
PGPUB; 11:18
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S2 §1336 (351/158).CCLS. us- OR OFF 2013/05/09
PGPUB; 14:52
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S3 #1406 (351/158,159.03).CCLS. us- OR OFF 2013/05/09
PGPUB; 15:01
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
4 146 S3 and eye near glass$3 near frame us OR ON 2013/05/09
PGPUB; 15:03
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
4 ("2005/0248722") .URPN. USPAT OR ON 2013/05/09
15:08
297 ("1026272" | "1370806" | "20010038491" {US- OR ON 2013/05/09
| "20020087330" | "20020098877" | PGPUB; 15:09
"20020118825" | "20020143912" | USPAT;
"20020159023" | "20020169539" | USOCR
"20020176330" | "20020197961" |
"20030003969" | "20030022690" |
"20030067585" | "20030068057" |
"20030073460" | "20030162510" |
"20040000733" | "20040029552" |
"20040044427" | "20040048569" |
"20040128399" | "20040128737" |
"20040132509" | "20040136293" |
"20040156012" | "20040157649" |
"20040160572" | "20040160573" |
"20040239874" | "20050040192" |
"20050046789" | "20050046790" |
"20050128431" | "20050159182" |
"20050185815" | "20050201585" |
"20050202857" | "20050248722" |
"20060072067" | "20060132382" |
"20060146277" | "20060160573" |
"20060183427" | "20060197907" |

Page 138 of 1417




EAST Search History

"20060203183" | "20060203184" |
"20070037520" | "20070046887" |
"20070201000" | "20080089545" |
"2424935" | "2504524" | "2688900" |
"2856466" | "2882348" | "2947822" |
"2999136" | "3104290" | "3119903" |
"3247330" | "3371979" | "3495898" |
"3536385" | "3588384" | "3665122" |
"3769663" | "3809829" | "3853393" |
"3883701" | "4006974" | "4149780" |
"4283127" | "4294792" | "4537612" |
"4550984" | "4636048" | "4683587" |
"4712244" | "4773095" | "4803487" |
"4806011" | "4856086" | "4882769" |
"4902120" | "4904078" | "5020150" |
"5029216" | "5137342" | "5159639" |
"5249001" | "5260997" | "5281957" |
"5321443" | "5327178" | "5335285" |
"5353378" | "5367345" | "5381114" |
"5404385" | "5405385" | "5406340" |
"5481763" | "5483691" | "5533130" |
"5563951" | "5579400" | "5581492").PN
OR ("5606743" | "5608808" | "5613222" |
"5617477" | "5634201" | "5654786" |
'5658502" | "5668867" | *5680465" |
"5682434" | "5694475" | "5708724" |
"5715323" | "5717479" | "5721783" |
"5737436" | "5757929" | "5760868" |
"5781272" | "5796341" | "5805261" |
"5835185" | "5853005" | "5886822" |
"5889843" | "5892564" | "5953000" |
"5953434" | "5978689" | "5988812" |
"6010216" | "6012812" | "6013108" |
"6018742" | "6023241" | "6023372" |
"6030342" | "6057966" | "6074060" |
"6091546" | "6091832" | "6106116" |
"6108197" | "6110110" | "6126595" |
"6157533" | "6176576" | "6181956" |
"6192253" | "6204974" | "6211799" |
"6212414" | "6218958" | "6230327" |
"6231181" | "6233344" | "6233345" |
"6239778" | "6252970" | "6272359" |
"6280838" | "6285757" | "6301050" |
"6301367" | "6301593" | "6311155" |
"6312811" | "6314091" | "6325507" |
"6344727" | "6347095" | "6349001" |
"6350129" | "6351468" | "6353503" |
"6356392" | "6374177" | "6384982" |
"6392798" | "6409338" | "6417969" |
"6421031" | "6424820" | "6445805" |
"6456721" | "6483483" | "6490362" |
"6510325" | "6519475" | "65230086" |
"6529804" | "6549122" | "6560449" |
"6564047" | "6567651" | "6580405" |
"6582075" | "6618099" | "6629076" |
"6639706" | "6650894" | "6687486" |
"6690807" | "6691028" | "6717533" |
"6724354" | "6725022" | "6728531" |
"6729726" | "6731908" | "6735435" |
"6763119" | "6766182" | "6769767" |
"6834192" | "6911172" | "6929365" |
"6966647" | "7004582" | "7013009" |
"7097300" | "7124425" | "7147324" |
"7150526" | "7213917").PN. OR

Page 139 of 1417
file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]



EAST Search History

("7216973" | "7219994" | "7231038" |
"7264350" | "7278734" | "7321785" |

"D130310" | "D201050" | "D207919" |
"D212863" | "D228677" | "D229974" |
"D292986" | "D325590" | "D392990" |
"D418153" | "D426845" | "D430145" |
"D435058" | "D445416" | "D462708" |
"D462946" | "RE35051").PN. OR
("7461936").URPN.
S7 27 36 and electric$3 near conduct$3 us- OR ON 2013/05/09
PGPUB; 15:56
USPAT;
USOCR
L i S6 and electronic$3 near conduct$3 us- OR ON 2013/05/09
PGPUB; 15:59
USPAT;
USOCR

39 39 ("2930857") or ("2007121061") or us OR OFF 2013/05/09
"2008273166") or ("2008273166") or PGPUB; 16:14
"20050237485") or ("6115177") or USPAT;

"5742379") or ("6719425") or USOCR;
"4418990") o ("200502257ZSW or FPRS;
"2010080999") or ("5463428") or EPO; JPO;
"2008316420") or ("5764338") or DERWENT
"2009081542")).PN. or

49/991951) .APP.

S10 §142 ("2930857") or ("2007121061") or us OR OFF 2013/05/09
"2008273166") or ("2008273166") or PGPUB; 16:24
"20050237485") or ("6115177") or USPAT;

"B5742379") or ("6719425") or USOCR;
"4418990") or ("20050225723") or FPRS;
"2010080999") or ("5463428") or EPO; JPO;
"2008316420") or ("5764338") or DERWENT

"2009081542") or ("20110058141") or
"4,418,990") or ("5,742,379") or
"6,115,177") or ("6,719,425") or
"20010007493") or ("20010043266") or
"20020140899") or ("2004000733") or

"4,756,605") or ("4,875,030") or
) or ("4,967,268") or
"4,991,258") or ("4,991,951") or
"5,182,585") or ("5,463,428") or
"5,657,107") or ("5,760,869") or
"5,764,338") or ("5,835,185") or
"6,097,450") or ("6,336,250") or
"6,582,075") or ("6,595,634") or
"6,626,532") or ("6,866,386") or
"7,009,757") or ("7,063,420") or
"7,104,645") or ("7,140,727") or
"7,425,066") or ("7,784,935") or
"7,813,048") or (" 20050225723") or

"20050237485") or ("20050242771") or
"20050264752") or ("2005078274") or
"2005270479") or ("2005270481") or

"2006023158") "2006092340") or
"2006203186")
"2007121061") "2007258039") or

"20080106695") or ("2008273166") or
"2008316420") "20100177277") or
"20100201938") or ("20100309426") or
"2930857") or ("US-4,152,846US-
4,283,127")).PN. or (49/991951).APP.

]
H H i H H N
v v N B B N
H i
{ { i H H H

Page 140 of 1417
file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

r(
or (
or ("20070296918") or
or (
) or
or (

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
E
("4,907,860"
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(




EAST Search History

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

S11 §148 (("2930857") or ("2007121061") or us- OR OFF 2013/05/09
("2008273166") or ("2008273166") or PGPUB; 16:24
("20050237485") or ("6115177") or USPAT;

("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
("2009081542") or ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") or ("6,719,425") or
("20010007493") or ("20010043266") or
("20020140899") or ("2004000733") or
("4,756,605") or ("4,875,030") or
("4,907,860") or ("4,967,268") or
("4,991,258") or ("4,991,951") or
("5,182,585") or ("5,463,428") or
("5,657,107") or ("5,760,869") or
("5,764,338") or ("5,835,185") or
("6,097,450") or ("6,336,250") or
("6,582,075") or ("6,595,634") or
("6,626,532") or ("6,866,386") or
("7,009,757") or ("7,063,420") or
("7,104,645") or ("7,140,727") or
("7,425,066") or ("7,784,935") or
("7,813,048") or ('20050225723") or
("20050237485") or ("20050242771") or
("20050264752") or ("2005078274") or
("2005270479") or ("2005270481") or
("2006023158") or ("2008092340") or
("2006203186") or ("20070296918") or
("2007121061") or ("2007258039") or
("20080106695") or ("2008273166") or
("2008316420") or ("20100177277") or
("20100201938") or ("20100309426") or
("2930857") or ("4,152,846") or
("4,283,127")).PN. or (49/991951).APP.
S12 {2 ("20070296918").PN. us- OR OFF 2013/05/09
PGPUB; 16:58
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S13 {2 ("20050264752").PN. us- OR OFF 2013/05/09
PGPUB; 17:00
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S14 40 ("2andelectrict3nearconductor").PN. us OR OFF 2013/05/09
PGPUB; 17:06
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT
S15 iie4 $2 and electric$3 near conductor us- OR ON 2013/05/09
PGPUB; 17:06
USPAT;
USOCR,;
FPRS;
EPO; JPC;

Page 141 of 1417




EAST Search History

\DERWENT

S16

$2 and electric$3 near conductor and
elctron$3 near frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/05/09

17:07

S17

$2 and electric$3 near conductor and
elctron$3 and frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/05/09
17:07

S18

60

$2 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/05/09
17:07

S19

60

$2 and electric$3 near conductor and
frame

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

ON

2013/05/09
17:13

S20

("6259501").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2013/05/09
17:14

S21

("2004001178").PN.

us-
PGPUB;
USPAT;
USOCR,;
FPRS;
EPO; JPC;
DERWENT

OR

OFF

2013/05/09
17:15

S22

(("2007046887") or ("2007200998")).PN.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

OR

OFF

2013/05/09
17:16

S23

("20070216862").PN.

us-
PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT

OR

OFF

2013/05/09
17:19

S24

file:///Cl/Users/mchoudhury/Documents/e-Red%20Folder/13372240/EASTSearchHistory.13372240_AccessibleVersion.htm[10/25/2013 6:24:36 PM]

14

(("2007046887") or ("2007200998") or
("20070216862") or ("2008273166") or
("5835185")).PN.

us

PGPUB;
USPAT;
USOCR;

Page 142 of 1417

OR

OFF

2013/05/09
17:33




EAST Search History

FPRS;
EPO; JPC;
DERWENT
$25 1148 (("2930857") o ("2007121061") or Uus- OR OFF 2013/05/09
("2008273166") 0 ("2008273166") or PGPUB; 17:35
('20050237485") r ("6115177") or USPAT;
("5742379") or ("6719425") or USOCR,;
("4418990") or ("20050225723") or FPRS;
("2010080999") or ("5463428") or EPO; JPO;
("2008316420") or ("5764338") or DERWENT
('2009081542") r ("20110058141") or
("4,418,990") or ("5,742,379") or
("6,115,177") o ("6 719,425") or
("20010007493") or ("20010043266") or
('20020140899") r ("2004000733") or
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 8374
Charles WILLEY Art Unit: 2872
Appl. No.: 13/372,240 Examiner: CHOUDHURY, Mustak
Filed: February 13,2012 Atty. Docket: 3373.0600001
For: Electronic Frames Comprising
Electrical Conductors

Reply Under 37 C.F.R. § 1.111

Mail Siop Amendmment

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Commissioner:
In reply to the Office Action dated May 23, 2013, Applicant submits the

following Remarks.

A Listing of the Claims begins on page 2 of this paper.

Remarks begin on page 7 of this paper.

it is not believed that extensions of time or fees for net addition of claims are
required beyond those that may otherwise be provided for in documents accompanying
this paper. However, if additional extensions of time are necessary to prevent
abandonment of this application, then such extensions of time are hereby petitioned
under 37 C.F.R. § 1.136{a), and any fees required therefor (including fees for net
addition of claims) are hereby authorized to be charged to our Deposit Account No.

19-0036.
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Listing of the Claims
This listing of claims will replace all prior versions, and listings, of claims in the

application.

1. - 40. (Cancelled)

41. (Previously Presented) A first device, comprising:

a lens housing adapted to support a first lens and a second lens;

a first temple movably coupled to the lens housing;

a second teraple movably coupled to the lens housing:

an electronics module disposed at least partially within the first temple; and

a first elecirical conductor coupled to the first temple;

wherein a first conductive path is provided from the first temple to the lens

housing at least in part by the first electrical conductor; and

wherein the first electrical conductor is configured to couple the electronics

module to the first temple.

42. (Previously Presented) The first device of claim 41, wherein the first

electrical conductor ts configured to constrain the electronics module.

43, {(Previously Presented) The first device of claim 41, wherein the first

electrical conductor is infegrally coupled 1o the furst temple.

Atty. Dkt. No. 3373.0600001
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44. (Previously Presented) The first device of claim 43, wherein the first

electrical conductor is insert molded with the first temple.

45. {Previously Presented} The first device of claim 41, wherein the first

electrical conductor comprises a lug.

46. {Previously Presented} The first device of claim 41, further comprising:

a second electrical conductor coupled to the first temple;

wherein a second conductive path is provided from the first temple 1o the

tens housing at least 1o part by the second electrical conductor; and

wherein the second electrical conductor is configured 1o consirain the

electronics module.

47. {Previcusly Presentedy The first device of claim 41, wherein the

electronics module comprises any two of) a power source, a controller, and a sensor.

48. (Previously Presented) The first device of claim 47, wherein the sensor

comprises a touch switch.

49, (Previcously Presented) The first device of claim 41, wherein the first

electrical conductor is electrically coupled to a slip ring.

50. (Previously Presented) The first device of claim 49, further comprising a

hinge, wherein the slip ring is disposed substantially within the hinge.

Atty. Dkt. No. 3373.0600001
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51. (Previously Presented) The first device of claim 41, wherein the

electronics module is configured to be removably coupled to the first temple.

52. {Previously Presented} The first device of claim 41, wherein the

electronics module comprises an opening;

wherein the first electrical conductor has a first portion that extends a first
distance of at least approximately 1 cm into the electronic module through the opening,

and

wherein the first electrical conductor has a second portion that extends a
second distance of at least approximately 1 cm outside of the electronics module away

from the opening.

53. (Previously Presented) The first device of claim 52,

wherein the first distance that the first portion of the first electrical conductor

extends into the electronics module is at least approximately 2 cm, and

wherein the second distance that the second portion of the first electrical

conductor extends away from the opening is at least approximately 2 cm.

54. (Previously Presented) The first device of claim 41, wherein the first

electrical conductor comprises a single structural element.

55. (Previously Presented) The first device of claim 41, wherein the first
electrical conductor is configured to maintain the first conductive path as the first temple

is moved relative to the lens housing.

Atty. Dkt. No. 3373.0600001
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56. {(Previously Presented} The first device of claim 41, further comprising a

wherein the first lens has a first elecirical contact; and

wherein the first conductive path is clectrically coupled o the first clectrical

cortact,

s7. {Previously Presented) A first method, comprising:

providing a capacitive touch switchs

disposing a plurality of electronic components on the capacitive switch; and

coupling the capacitive touch switch to a partial enclosure.

58. {Previcusly Presented) The first method of claim 57, further comprising

the step of disposing the enclosure substantially within a temple of an eyeglass frame.

59. {Previousiy Presented) The first method of claim 38,

wherein the eve glass frame comprises electro-active eyeglass frames;

wherein the eveglass frame comprises a first conductive path; and

wherein the first method further comprises the siep of electrically coupling at

feast one of the electronic components to the first conductive path.

&0, {Previously Presented) The first method of claiyn 57, further comprising

the step of applying a conformal coating to the plurality of electronic componeuts.

Atty. Dkt No. 3373.0600001
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61. {Previously Presented) The first method of claim §7, wherein the

capacitive touch switch and the enclosure are configured to be pressure fitted.
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Remarks

Reconsideration of this Application is respectfully requested.

Claims 41-61 are pending in the application, with claims 41 and 57 being the
independent claims. Claims 1-40 were previously canceled without prejudice to or
disclaimer of the subject matier therein.

Based on the following remarks, Applicant respectfully requests that the

Examiner reconsider all outstanding rejections and that they be withdrawn.

£, Rejections under 35 US.C. § 143

Claims 41-61 are rejected under 35 UK.C. § 103{a) as allegedly being
unpatentable over UK. Publication No. 2005/0239502 to Swab of af. ("Swab™} in view of
{J.S. Publication No. 2009/0201460 to Blum ef ol ("Blum"). Applicants respectfully
fraverse this reiection.

A, Independent Claim 41

independent claim 41 recites, infer alia, "wherein the first clectrical conductor is
configured fo couple the clectronics module fo rhe first temple.” The Examiner
acknowledges that Swab fails to teach this feature. (Office Action, p. 3.) Instead, the
Examiner asserts that "Blum {eaches a conductor may be housed in cach femple of a
frame where each temple provides a single power terminal connection to the electronies.”
(Id.y 'This does not meet the recited feature,

The specification at paragraphs [0074]-[0076] clearly defines a conductor that
"couples” a module to the frame as physically securing or applying a force to the module,
as opposed to simply providing an electrical connection:

Some embodiments provided herein may comprise an electrical conductor

{such as a lug) that may be disposed in, or coupled 1o, one of the temples

Atty. Dki. No. 3373.0600001
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of an electronic eyeglass frame that may both provide a part of a
conductive path from the temple to the lens housing, as well as securing
electronic components (or an electronics module that may hold one or
more electronic components) to the temple. That is, for example, the
electrical conductor may be configured in such a way that it may hold (or
secure) an electronics module in place on the frames (i.e. coupled to
and/or within the temple). in this manner, the inventors have found that, in
some embodiments, such electrical conductors may provide for a more
robust electrical connection from the electrical components disposed
within the electronics module to other components on the frame (such as
those that may be located on the lens housing). This may be due, in part, to
the configuration of the electrical conductors to apply a force to the
electronic module or the components therein, which may thereby maintain
the electrical contact even when the eyewear is in use. Moreover, utilizing
a conductor in this manner may also reduce the need to use multiple
fasteners for the electronics module because, for instance, at least a
portion (e.g. one side of) the electronics module may be held in place by
the electrical conductor.

(Specification at [0074].) Blum does not disclose or suggest this type of physical
coupling of an elecironics module to a temple by an electrical conductor.

As shown in FIGS, 11A and 118, Blum discloses that a conductor {e.g., elecirical
contact points 4115) provides a power terminal connection to the electronics and/or
lenses near hinge 4105. (See Blum at [0063].) But Blum does not disclose or suggest
that the electrical conductor can be configured to couple the electronics themselves fo the
temple, as recited by independent claim 41. Rather, Blum teaches that a conductor can
provide a power connection for the electronics and/or lenses, not that the conductor
couples the electronic to the temple. The Examiner's assertion that the combination of
Swab and Blum "would have provided the predictable result of charging both batteries
simultaneously by having circuitry and/or conducting material traversing the entire
length of the spectacle frame" (Office Action, p. 3) suggests the Examiner interprets
Blum as teaching electrical coupling of components within the frame. Without

addressing the merits of this interpretation with respect to Blum, Applicants assert that

Atty. Dkt No. 3373.0600001
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such an interpretation clearly does not meet the features vecited by claim 41 in light of
the description of the term "coupled” provided in the specification.

For at least these reasons, the combination of Swab and Blum fails to teach or
suggest cach of the features recited by independent claim 41, Thus, claim 41 is
patentable over Swab and Blum. Claims 42-56 depend from and add features to
independent claim 41, and are therefore also patentable for at least these same reasons.
Accordingly, Applicant respectfully requests that the rejection of claims 41-56 under 35
U.S.C. § 103(a) be reconsidered and withdrawn.

B. Independent Claim 57

Independent claim 57 recites, imier ofio, "disposing a phurality of electronic
components on the capacitive switch; and coupling the capacitive touch switch to a
partial enclosure.” The Examiner acknowledges that Swab fails to teach these features.
{Office Action, p. 6.) Instead, the Examiner asseris that "Blum teaches [a] power switch
for applying and removing power to either the lenses or to the electronics." (Id) As
similarly discussed with respect to claim 41, this does not meet the recited feature.
Although Blum discloses "the opening and the closing of the frame may act as a power
switch" (Blum at [0063]), Blum does not disclose or suggest coupling the capacitive
touch switch fo a pardial enclosure, as that term is used in the specification and recited
by independent claim 37, Further, the Examiner also fails to indicate how Blum teaches
disposing a plurality of electronic components on the capacitive switch.

For at least these reasons, the combination of Swab and Blum fails to teach or
suggest each of the features recited by independent claim S§7. Thus, claim 57 is
patentable over Swab and Bilaom. Claims 58-61 depend from and add features to

independent claim 57, and are therefore also patentable for at least these same reasons.
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Accordingly, Applicant respectiully requests that the rejection of claims 37-61 under 38

ot

U.8.C. § 103{a) be reconsidered and withdrawn.

Conclusion

Al of the stated grounds of rejection have been properly  traversed,
accommaodated, or rendered moot.  Applicant thercfore respectfully requests that the
Examiner reconsider all presently outstanding rejections and that they be withdrawn.
Applicant believes that a full and complete reply has been made to the outstanding
Office Action and, as such, the present application is in condition for allowance. [f the
Examiner believes, for any reason, that personal communication will expedite
prosecution of this application, the Examiner is invited to telephone the undersigned at

the mumber provided.

Prompt and favorable consideration of this Reply is respectfully requested.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX PUL.L.C.

e e

Jason A. Pitzsimrnons
Attorney for Applicant
Registration No. 63,367

Date:

4
1100 New York Avenue, N.W,
Washington, D.C. 20005-3934
{202} 371-2600

1735274 1
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August 23, 2013

Commissioner for Patents Canﬁrmm‘ian Neo, 8374
PO Box 1450 Art Unit 2873

Alexandria, VA 22313-1450

Re:

U.S. Utility Patent Application

Appl. No. 13/372,240; Filing Date: February 13, 2012

For: Electronic Frames Comprising Electrical Conductors
Inventor: Charles WILLEY

Our Ref: 3373.0600001

Commissioner;

Transmitted herewith for appropriate action is the following document:

1. Reply Under 37 C.F.R. §1.111.

The above-listed document is filed electronically through EFS-Web.

In the event that extensions of time are necessary to prevent abandonment of this patent
application, then such extensions of time are hereby petitioned. :

The U.S. Patent and Trademark Office is hereby authorized to charge any fee deﬁc1ency,
or credit any overpayment, to our Deposit Account No. 19-0036.

JAF/cj
Enclosures

1735312 1

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX P.L.L.C.

J';son A. Fitzsimmons
Attorney for Applicant
Registration No. 65,367
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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).
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1)[X Responsive to communication(s) filed on 13 February 2012.
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; the restriction requirement and election have been incorporated into this action.
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closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5K Claim(s) 41-61 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7) X Claim(s) 41-61 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
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11)[X] The drawing(s) filed on 13 February 2012 is/are: a)[X] 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).

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).
Certified copies:
a)J Al b)[JSome* c)[]None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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.
Interim copies:
a)[] Al b)[JSome c¢)[JNone of the: Interim copies of the priority documents have been received.
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DETAILED ACTION

Information Disclosure Statement
1. The information disclosure statements (IDSs) submitted on 03/23/2012,

12/14/2012, 02/05/2013 and 02/20/2013 have been considered by the examiner.

Claim Rejections - 35 USC § 103
2. The following 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.

Claims 41-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Swab et al. (US PUB 2005/0239502 A1, herein after “Swab”) in view of Blum et al. (US
PUB 2009/0201460 A1, herein after “Blum”)

Regarding claim 41, Swab teaches (fig. 1 and 2a) a first device (12), comprising:
a lens housing (24) adapted to support a first lens and a second lens; a first temple (19)
movably coupled to the lens housing (24); a second temple (20) movably coupled to the
lens housing (24); an electronics module (18) disposed at least partially within the first
temple (19); and a first electrical conductor (40) coupled to the first temple (paragraph
35, lines 1-5); wherein a first conductive path is provided from the first temple (19) to the

lens housing (24) at least in part by the first electrical conductor (40); and wherein the
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first electrical conductor is configured to couple the electronics module to the first
temple (paragraph 39).

Swab does not specifically teach the first electrical conductor is configured to
couple the electronics module to the first temple. Blum teaches a conductor may be
housed in each temple of a frame where each temple provides a single power terminal
connection to the electronics (paragraph 63, lines 23-26). Therefore, it would have been
obvious to one of ordinary skill in the art at the time of the invention to include first
electrical conductor is configured to couple the electronics module to the first temple as
taught by Blum in the device of Swab, since it would have provided the predictable
result of charging both batteries simultaneously by having circuitry and/or conducting

material traversing the entire length of the spectacle frame.

Regarding claim 42, Swab teaches (fig. 2a) wherein the first electrical conductor

is configured to constrain the electronics module (paragraph 39, lines 7-9).

Regarding claim 43, Swab teaches (fig. 2a) wherein the first electrical conductor

is integrally coupled to the first temple (paragraph 45, lines 5-11).

Regarding claim 44, Swab teaches (fig. 2a) wherein the first electrical conductor

is insert molded with the first temple (paragraph 39, lines 7-9).
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Regarding claim 45, Swab teaches wherein the first electrical conductor

comprises a lug (paragraph 45, line 9).

Regarding claim 46, Swab teaches further comprising: a second electrical
conductor coupled to the first temple; wherein a second conductive path is provided
from the first temple to the lens housing at least in part by the second electrical
conductor; and wherein the second electrical conductor is configured to constrain the

electronics module (paragraph 39).

Regarding claim 47, Swab teaches wherein the electronics module comprises
any two of: a power source (paragraph 45, lines 4-7), a controller, and a sensor

(paragraph 44, lines 20-23).

Regarding claim 48, the combination of Swab and Blum teaches, wherein the
sensor (paragraph 44, line 2 as taught by Swab) comprises a touch switch (paragraph

14, line 7 as taught by Blum).

Regarding claim 49, the combination of Swab and Blum teaches wherein the first
electrical conductor is electrically coupled (fig. 2a, 40; paragraph 45, lines 4-7 as taught
by Swab) to a slip ring (fig. 8, element 950, 951; paragraph 54, lines 7-9 as taught by

Blum).
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Regarding claim 50, the combination of Swab and Blum teaches further
comprising a hinge (fig. 2d; paragraph 38, lines 4-6 as taught by Swab), wherein the slip
ring is disposed substantially within the hinge (fig. 10B; paragraph 57, lines 1-7 as

taught by Blum).

Regarding claim 51, Swab teaches wherein the electronics module is configured

to be removably coupled to the first temple (fig. 2d; paragraph 35, line 21-24).

Regarding claim 52, Swab teaches wherein the electronics module comprises an
opening; wherein the first electrical conductor has a first portion that extends a first
distance of at least approximately 1 cm into the electronic module through the opening,
and wherein the first electrical conductor has a second portion that extends a second
distance of at least approximately 1 cm outside of the electronics module away from the
opening (figs. 2b-2f; paragraph 35, lines 10-17 “one-eighth inch audio connector”,

paragraph 38).

Regarding claim 53, Swab teaches wherein the first distance that the first portion
of the first electrical conductor extends into the electronics module is at least
approximately 2 cm, and wherein the second distance that the second portion of the first
electrical conductor extends away from the opening is at least approximately 2 cm (figs.

2b-2f; paragraph 35, lines 10-17, paragraph 38).
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Regarding claim 54, Swab teaches (fig. 2a) wherein the first electrical conductor

(40) comprises a single structural element (paragraph 39, lines 8-9).

Regarding claim 55, Swab teaches (fig. 2a) wherein the first electrical conductor
(40) is configured to maintain the first conductive path as the first temple (19) is moved

relative to the lens housing (24) (paragraph 37, lines 1-4).

Regarding claim 56, the combination of Swab and Kokonaski teaches further
comprising a first lens (612) and a second lens (612) coupled to the lens housing (611)
(paragraph 81, lines 6-11 as taught by Kokonaski); wherein the first lens has a first
electrical contact; and wherein the first conductive path is electrically coupled to the first

electrical contact (paragraph 37, lines 1-4 as taught by Swab).

Regarding claim 57, Swab teaches (fig. 1) teaches a first method (paragraph 45),
comprising: providing a capacitive touch switch (50) (paragraph 36, lines 6-8);

Swab does not teach disposing a plurality of electronic components on the
capacitive switch; and coupling the capacitive touch switch to a partial enclosure. Blum
teaches power switch for applying and removing power to either the lenses or to the
electronics (paragraph 63, lines 16-19). Therefore, it would have been obvious to one of
ordinary skill in the art at the time of the invention to modify the power switch as taught

by Blum in the device of Swab, since it would have provided the predictable result of
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applying and removing power to either the lenses or to the electronics or both which

may either be built into the lenses or the frame front or both.

Regarding claim 58, Swab teaches further comprising the step of disposing the
enclosure substantially within a temple of an eyeglass frame (fig.1, 50; paragraph 36,

lines 6-8).

Regarding claim 59, Swab teaches (fig. 1) wherein the eye glass frame
comprises electro-active eyeglass frames; wherein the eyeglass frame comprises a first
conductive path; and wherein the first method further comprises the step of electrically
coupling at least one of the electronic components to the first conductive path

(paragraph 45).

Regarding claim 60, Swab teaches further comprising the step of applying a

conformal coating to the plurality of electronic components (fig. 8; paragraph 46).

Regarding claim 61, Swab teaches wherein the capacitive touch switch and the

enclosure are configured to be pressure fitted (paragraph 36, lines 6-8).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MUSTAK CHOUDHURY whose telephone number is
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(671)272-5247. The examiner can normally be reached on Monday-Friday, 8:00AM-

5:00PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ricky Mack can be reached on 571-272-2333. 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.

/Mustak Choudhury/
Examiner, Art Unit 2872
May 14, 2013

/Scott J Sugarman/
Primary Examiner, Art Unit 2872
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System, Apparatus, and Method for Correcting Vision

Using an Electro-Active Lens

Field of the Invention

The present invention relates to the field of vision correction, and, more
particularly, to a system, apparatus, and method for correcting vision using an

electro-active lens.

Brief Description of the Drawings

The invention will be more readily understood through the following detailed
description, with reference to the accompanying drawings, in which:

FIG. 1 is a perspective view of an embodiment of an electro-active
phoropter/refractor system 100;

FIG. 2 is a diagrammatic view of an embodiment of another electro-active
phoropter/refractor system 200,

FIG. 3 is a flow diagram of a conventional dispensing practice sequence
300;

FIG. 4 is a flow diagram of an embodiment of dispensing method 400,

FIG. 5 is a perspective view of an embodiment of electro-active eyewear
500;

FIG. 6 is a flow diagram of an embodiment of prescription method 600;

FIG. 7 is a front view of an embodiment of a hybrid electro-active spectacle
lens 700;

FIG. 8 is a section view of an embodiment of hybrid electro-active spectacle
lens 700 taken along section line A-A of Fig. 7,

FIG. 9 is a section view of an embodiment of an electro-active lens 900,

taken along section line Z-Z of Fig. 5;
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FIG. 10 is a perspective view of an embodiment of an electro-active lens
system 1000;

FIG. 11 is a section view of an embodiment of a diffractive electro-active
lens 1100 taken along section line Z-Z of Fig. 5;

FIG. 12 is a front view of an embodiment of an electro-active lens 1200;

FIG. 13 is a section view of an embodiment of the electro-active lens 1200
of Fig. 12 taken along section line Q-Q;

FIG. 14 is a perspective view of an embodiment of a tracking system 1400;

FIG. 15 is a perspective view of an embodiment of an electro-active lens
system 1500,

FIG. 16 is a perspective view of an embodiment of an electro-active lens
system 1600;

FIG. 17 is a perspective view of an embodiment of an electro-active lens

1700;

FIG. 18 is a perspective view of an embodiment of an electro-active lens
1800;

FIG. 19 is a perspective view of an embodiment of an electro-active layer
1900;

FIG. 20 is a perspective view of an embodiment of an electro-active lens
2000;

FIG. 21 is a perspective view of an embodiment of electro-active eyewear
2100;

FIG. 22 1s a front view of an embodiment of an electro-active lens 2200;

FIG. 23 is a front view of an embodiment of an electro-active lens 2300;

FIG. 24 is a front view of an embodiment of an electro-active lens 2400,

FIG. 25 is a section view of an embodiment of an electro-active lens 2500
taken along section line Z-Z of Fig. 5;

FIG. 26 is a section view of an embodiment of an electro-active lens 2600

taken along section line Z-Z of Fig. 5;
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FIG. 27 is a flow diagram of an embodiment of dispensing method 2700;
and
FIG. 28 is a perspective view of an embodiment of an electro-active lens

2800.

Detailed Description

In 1998, there were approximately 92 million eye examinations performed in
the United States alone. The vast majority of these examinations involved a
thorough check for eye pathology both internal and external, analysis of muscle
balance and binocularity, measurement of the comea and, in many cases, the pupil,
and finally a refractive examination, which was both objective and subjective.

Refractive examinations are performed to understand / diagnose the
magnitude and type of the refractive error of one’s eye. The types of refractive error
that are currently able to be diagnosed & measured, are myopia, hyperopia,
astigmatism, and presbyopia. Current refractors (phoropters) attempt to correct
one’s vision to 20/20 distance and near and, in some cases, 20/15 distance vision can
be achieved; however, this is by far the exception.

It should be pointed out that the theoretical limit to which the retina of one’s
eye can process and define vision is approximately 20/10. This is far better than the
level of vision which is currently obtained by way of both today’s refractors
(phoropters) and conventional spectacle lenses. What is missing'from these
conventional devices is the ability to detect, quantify and correct for non-
conventional refractive error, such as aberrations, irregular astigmatism, or ocular
layer irregularities. These aberrations, irregular astigmatism, and/or ocular layer
irregularities may be as a result of one’s visual system or as a result of aberrations
caused by conventional eyeglasses, or a combination of both.

Therefore, it would be extremely beneficial to have a means for detecting,

quantifying, and correcting one’s vision as close to 20/10 or better as possible.
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Furthermore, it would be beneficial to do this in a very efficient and user friendly
manner.

The present invention utilizes a novel approach in detecting, quantifying and
correcting one’s vision. The approach involves several innovative embodiments
utilizing an electro-active lens. Furthermore, the invention utilizes a novel approach
towards the selection, dispensing, activating, and programming of electro-active
eyewear.

For example, in one inventive embodiment, a novel electro-active
phoropter/refractor is utilized. This electro-active phoropter/refractor utilizes far
fewer lens components than today’s phoropters and is a fraction of the overall size
and/or weight of today’s phoropters. In fact, this exemplary inventive embodiment
consists of only a pair of electro-active lenses housed in a frame mounting that
provides, either through its own structural design and/or by way of a network of
conductive wires, electrical power needed to enable the electro-active lenses to
function properly.

To assist with understanding certain embodiments of the invention,
explanations of various terms are now provided. In some situations, these
explanations are not necessarily intended to be limiting, but, should be read in light
of the examples, descriptions, and claims provided herein.

An "electro-active zone" can include or be included in an electro-active
structure, layer, and/or region. An "electro-active region” can be a portion and/or
the entirety of an electro-active layer. An electro-active region can be adjacent to
another electro-active region. An electro-active region can be attached to another
electro-active region, either directly, or indirectly with, for example, an insulator
between each electro-active region. An electro-active layer can be attached to
another electro-active layer, either directly, or indirectly with, for example, an
insulator between each electro-active layer. "Attaching" can include bonding,
depositing, adhering, and other well-known attachment methods. A "controller" can

include or be included in a processor, a microprocessor, an integrated circuit, an IC,
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a computer chip, and/or a chip. A "refractor" can include a controller. An "auto-
refractor” can include a wave front analyzer. "Near distance refractive error" can
include presbyopia and any other refractive error needed to be corrected for one to
see clearly at near distance. "Intermediate distance refractive error" can include the
degree of presbyopia needed to be corrected an intermediate distance and any other
refractive error needed to be corrected for one to see clearly at intermediate distance.
"Far distance refractive error" can include any refractive error needed to be corrected
for one to see clearly at far distance. "Near distance" can be from about 6 inches to
about 24 inches, and more preferably from about 14 inches to about 18 inches.
"Intermediate distance" can be from about 24 inches to about 5 feet. "Far distance"
can be any distance between about S feet and infinity, and more preferably, infinity.
"Conventional refractive error" can include myopia, hyperopia, astigmatism, and/or
presbyopia. "Non-conventional refractive error" can include irregular astigmatism,
aberrations of the ocular system, and any other refractive error not included in
conventional refractive error. "Optical refractive error” can include any aberrations
associated with a lens optic.

In certain embodiments, a "spectacle" can include one lens. In other
embodiments, a "spectacle” can include more than one lens. A "multi-focal" lens
can include bifocal, trifocal, quadrafocal, and/or progressive addition lens. A
"finished" lens blank can include a lens blank that has finished optical surface on
both sides. A "semi-finished" lens blank can include a lens blank that has, on one
side only, a finished optical surface, and on the other side, a non-optically finished
surface, the lens needing further modifications, such as, for example, grinding and/or
polishing, to make it into a useable lens. "Surfacing" can include grinding and/or
polishing off excess material to finish a non-finished surface of a semi-finished lens
blank.

FIG. 1 is a perspective view of an embodiment of electro-active

phoropter/refractor system 100. Frames 110 contain electro-active lens 120, which

Page 204 of 1417



10

15

20

25

WO 01/02895 PCT/US00/17964

are connected via a network of conductive wires 130 to an electro-active lens
controller 140 and to an electrical power source 150.

In certain embodiments, the temples (not shown in Fig. 1) of frames 110
contain batteries or power sources such as, for example, a micro-fuel cell. In other
inventive embodiments, the temple or temples of frame 110 possess the needed
electrical components so that a power cord is plugged directly into an electrical
outlet and/or the electro-active refractor’s controller/programmef 160.

Still in other inventive embodiments, the electro-active lenses 120 are
mounted in a housing assembly which is suspended so one could simply position
one’s face properly in order to look through the electro-active lenses while being
refracted.

While the first inventive embodiment utilizes only a pair of electro-active
lenses, in certain other inventive embodiments, multiple electro-active lenses are
vsed. Still in other inventive embodiments, a combination of conventional lenses
and electro-active lenses are utilized.

FIG. 2 is a diagrammatic view of an exemplary embodiment of an electro-
active refractor system 200 that includes housing assembly 210 that contains at least
one electro-active lens 220 and several conventional lenses, specifically, diffractive
lens 230, prismatic lens 240, astigmatic lens 250, and spherical lens 260. A network
of conductive wires 270 connects the electro-active lens 220 to a power source 275
and to a controller 280, that provides a prescription display 290.

In each inventive embodiment where multiple electro-active lenses and/or a
corﬁbination of conventional and electro-active lenses are utilized, the lenses can be
used to test one’s vision in a random and/or non-random one-at-a-time sequence. In
other inventive embodiments, two or more lenses are added together giving a total
corrective power in front of each eye as needed.

The electro-active lenses, which are utilized in both the electro-active
phoropter and the electro-active eyewear, are comprised of either a hybrid and/or

non-hybrid construction. In a hybrid construction, a conventional lens optic is

Page 205 of 1417



10

15

20

25

WO 01/02895 PCT/US00/17964

combined with an electro-active zone. In a non-hybrid construction, no
conventional lené optic is used.

As discussed above, the invention differs from today’s conventional
dispensing practice sequence 300, which is shown as a flow diagram in FIG. 3. As
shown at steps 310 and 320, traditionally an eye examination involving a
conventional refractor is followed by obtaining one’s prescription and taking that
prescription to a dispenser. Then, as shown at steps 330 and 340, at the dispenser
one’s frames and lens are selected. As shown at step 350 and 360, the lenses are
fabricated, edged, and assembled into the frames. Finally, at step 370, the new
prescription eyeglasses are dispensed and received.

As shown in the flow diagram of FIG. 4, in an exemplary embodiment of
one inventive dispensing method 400, at step 410 the electro-active eyewear is
selected by or for the wearer. At step 420, the frames are fitted to the wearer. With
the wearer wearing the electro-active eyewear, at step 430, the electronics are
controlled by the electro-active phoropter/refractor control system which in most -
cases is operated by an eyecare professional and/or technician. However, in certain
inventive embodiments, the patient or wearer can actually operate the control system
and thus, control the prescription of their own electro-active lenses. In other
inventive embodiments, both the patient/wearer and the eyecare professional and/or
technician work with the controller together.

At step 440, the control system, whether operated by the eyecare
professional, technician, and/or the patient/wearer, is utilized to select both
objectively or subjectively the best correcting prescription for the patient/wearer.
Upon selecting the proper prescription to correct the patient/wearer’s vision to it’s
optimal correction, the eyecare professional or technician then programs the
patient’s/wearer’s electro-active eyewear.

In one inventive embodiment, the selected prescription is programmed into
an electro-active eyewear controller, and/or one or more controller components,

prior to the selected electro-active eyewear being disconnected from the electro-
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active phoropter/refractor’s controller. In other inventive embodiments the
prescriptiori is programmed into the selected electro-active eyewear at a later time.

In either case the electro-active eyewear is selected, fitted, programmed, and
dispensed at step 450 in a totally different sequence than conventional eyeglasses are
today. This sequence allows for improved manufacturing, refracting and dispensing
efficiencies.

Via this inventive method, the patient/wearer literally can select their
eyewear, wear them while the testing of their vision is taking place, and then have
them programmed for the correct prescription. In most cases, but not all, this is
done before the patient/wearer leaves the examination chair, thus, ensuring the total
fabrication and programming accuracy of the patient’s final prescription, as well as
the accuracy of the eye refraction itself. Finally, in this inventive embodiment the
patient can literally wear their electro-active eyeglasses when they get up out of the
examination chair and proceed out of the eyecare professional’s office.

It should be pointed out that other inventive embodiments allow for the
electro-active phoropter/refractor to simply display or print out the patient or
wearer’s best corrected prescription which is then filled in much the same manner as
in the past. Currently the process involves taking a written prescription to a
dispensing location where electro-active eyewear (frames and lenses) are sold and
dispensed.

Still in other inventive embodiments the prescription is sent electronically,
for example, via the Internet, to a dispensing location where electro-active eyewear
(frames and lenses) are sold.

In the case where the prescription is not filled at the point where the eye
refraction is performed, in certain inventive embodiments an electro-active eyewear
controller, and/or one or more controller components, is either programmed and
installed into the electro-active eyewear, or directly programmed while installed in
the electro-active eyewear, following the refraction. In the case where nothing is

added to the electro-active eyewear, the electro-active eyewear controller, and/or one
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or-more controller components, is an intricate built-in part of the electro-active
eyewear and does not need to be added at a later time.

FIG. 27 is a flow diagram of an embodiment of another inventive dispensing
method 2700. At step 2710, the vision of the patient is refracted using any method.
At step 2720, the prescription for the patient is obtained. At step 2730, the electro-
active eyewear is selected. At step 2740, the electro-active eyewear is programmed
with the wearer’s prescription. At step 2750, the electro-active eyewear is
dispensed.

FIG. 5 is a perspective view of another inventive embodiment of the electro-
active eyewear 500. In this illustrative example, frames 510 contain generic electro-
active lenses 520 and 522 that are electrically coupled by connecting wires 530 to
electro-active eyewear controller 540 and power source 550. Section line Z-Z
divides generic electro-active lens 520.

Controller 540 acts as the "brains" of the electro-active eyewear 500, and can
contain at least one processor component, at least one memory component for
storing instructions and/or data for a specific prescription, and at least one
input/output component, such as a port. Controller 540 can perform computational
tasks such as reading from and writing into memory, calculating voltages to be
applied to individual grid elements based on desired refractive indices, and/or acting
as a local interface between the patient/user’s eyewear and the associated
refractor/phoropter equipment.

In one inventive embodiment, controller 540 is pre-programmed by the
eyecare specialist or technician to meet the patient’s convergence and
accommodative needs. In this embodiment, this pre-programming is done on
controller 540 while controller 540 is outside the patient’s eyewear, and controller
540 is then inserted into the eyewear after the examination. In one inventive
embodiment, controller 540 is a "read-only" type, supplying the voltage to grid
elements to obtain the necessary array of refractive indices to correct the vision for a

specific distance. As the patient’s prescription changes, a new controller 540 must
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be programmed and inserted into the eyewear by the specialiét. This controller
would be of a class of ASIC’s, or application specific integrated circuits, and its
memory and processing commands permanently imprinted.

In another inventive embodiment, the electro-active eyewear controller may
be originally programmed by the eyecare specialist or technician when first
dispensed, and later the same controller, or a component thereof, can be
reprogrammed to provide a different correction, as the patient’s needs change. This
electro-active eyewear controller may be extracted from the eyewear, placed in the
refractor’s controller/programmer (shown in Figs. 1 and 2) and reprogrammed
during the examination, or reprogramfned, in situ, by the refractor without removal
from the electro-active eyewear. The electro-active eyewear controller in this case
could, for example, be of a class of FPGA’s, or field programmable gate array
architecture. In this inventive embodiment the electro-active eyewear controller may
be permanently built into the eyewear and require only an interface link to the
refractor which issues the reprogramming commands to the FPGA. Part of this link
would include external AC power to the electro-active eyewear controller provided
by an AC adapter embedded in the refractor/phoropter or in its controller/
programmer unit.

In another inventive embodiment, the electro-active eyewear acts as the
refractor, and the external equipment operated by the eyecare specialist or technician
consists of merely a digital and/or analog interface to the electrd-active eyewear’s
controller. Thus, the electro-active eyewear controller can also serve as the
controller for the refractor/phoropter. In this embodiment, the necessary processing
electronics are available to alter the array of grid voltages to the electro-active
eyewear and reprogram the electro-active eyewear controller with this data after the
optimal correction for the user is empirically determined. In this case, the patient
reviews the eye charts through his/her own electro-active eyewear during the

examination and may be unaware that as he/she is selecting the best corrective
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prescription, the controller in their electro-active eyewear is simultaneously being
reprogrammed electronically.

Another innovative embodiment utilizes an electronic auto-refractor that can
be used as a first step and/or in combination with the electro-active refractors
(shown in Figs. 1 and 2) such as by way of example, but not limited to Humphrey’s
Auto-refractor & Nikon’s Auto-refractor which have been developed or modified to
provide feed back which is compatible and programmed for use with the invention’s
electro-active lenses. This innovative embodiment is used to measure one’s
refractive error, while the patient or wearer is wearing his or her electro-active
spectacles. This feedback is fed automatically or manually into a controller and/or
programmer, which then calibrates, programs or reprograms the controller of the
user/wearer’s electro-active spectacles. In this innovative embodiment, one’s
electro-active spectacles can be re-calibrated as needed without requiring full eye
examination or eye refraction.

In certain other inventive embodiments, one’s vision correction is corrected,
by way of one’s electro-active lenses, to 20/20. This is obtained in most cases by
correcting one’s conventional refractive error (myopia, hyperopia, astigmatism, and /
or presbyopia). In certain other inventive embodiments, non-conventional refractive
error such as aberrations, irregular astigmatism, and/or ocular layer irregularities of
the eye are measured and corrected, as well as conventional refractive error (myopia,
hyperopia, astigmatism and / or presbyopia). In the inventive embodiments whereby
aberrations, irregular astigmatism, and/or ocular layer irregularities of the eye are
corrected in addition to conventional refractive error, one’s vision can be corrected
in many cases to better than 20/20, such as to 20/15, to better than 20/15, to 20/10,
and/or to better than 20/10.

This advantageous error correction is accomplished by utilizing the electro-
active lenses in the eyewear effectively as an adaptive optic. Adaptive optics have
been demonstrated and in use for many years to correct for atmospheric distortion in

ground-based astronomical telescopes, as well as for laser transmission through the
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atmosphere for communications and military applications. In these cases,
segmented or "rubber" mirrors are usually employed to make small corrections to
the wave front of the image or laser lightwave. These mirrors are manipulated by
mechanical actuators in most cases.

Adaptive optics, as applied to vision, is based on active probing of the ocular
system with a light beam, such as an eye-safe laser, and measures the wavefront
distortion of either the retinal reflection or the image created on the retina. This
form of wavefront analysis assumes a plane or spherical probe wave and measures
the distortion imparted on this wavefront by the ocular system. By comparing the
initial wavefront with the distorted one, a skilled examiner can determine what
abnormalities exist in the ocular system and prescribe an appropriate corrective
prescription. There are several competing designs for wavefront analyzers, however,
the adaption of the electro-active lenses described here for use as either a
transmissive or reflective spatial light modulator to perform such wavefront analysis
is included within the invention. Examples of wavefront analyzers are provided in
U.S. Patent Nos. 5,777,719 (Williams) and 5,949,521 (Williams), each of which is
herein incorporated by reference in its entirety.

In certain embodiments of the present invention, however, small corrections
or adjustments are made to the electro-active lenses so that an image lightwave is
imparted by a grid array of electrically driven pixels whose index of refraction can
be altered, accelerating or slowing down the light passing through them by the
alterable index. In this way, the electro-active lens becomes an adaptive optic,
which can compensate for the inherent spatial imperfection in the optics of the eye
itself in order to obtain a nearly aberration-free image on the retina.

In certain inventive embodiments, because the electro-active lens is fully
two-dimensional, fixed spatial aberrations caused by the eye’s optical system can be
compensated for by incorporating the small index of refraction corrections on top of
the gross vision correction prescription needs of the patient/user. In this way, vision

can be corrected to a level of better than what could be achieved with common
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convergence and accommodation corrections, and, in many cases, could result in
vision better than 20/20.

In order to achieve this better than 20/20 correction, the patient’s ocular
aberrations can be measured by, for example, a modified auto refractor utilizing a
wavefront sensor or analyzer designed specifically for eye aberration measurements.
Once the ocular aberrations and other types of non-conventional refractive error
have been determined in both magnitude and spatially, the controller in the eyewear
can be programmed to incorporate the 2-D spatially-dependent index of refraction
changes to compensate for these aberrations and other types of non-conventional
refractive error in addition to the overall myopia, hyperopia, presbyopia, and/or
astigmatism correction. Thus, embodiments of the electro-active lens of the present
invention can electro-actively correct for aberrations of the patient’s ocular system

or created by the lens optic.

Thus, for example, a certain power correction of -3.50 diopters may be
required in a certain electro-active divergent lens to correct a wearer’s myopia. In
this case, an array of different voltages, V... Vy, is applied to the M elements in the
grid array to generate an array of different indices of refraction, N,...N,,, which give
the electro-active lens a power of -3.50 diopters. However, certain elements in the
grid array may require up to plus or minus 0.50 units change in their index N;...Ny,
to correct for ocular aberrations and/or non-conventional refractive error. The small
voltage deviations corresponding to these changes is applied to the appropriate grid
element, in addition to the base myopia-correcting voltages.

In order to detect, quantify, and/or correct as much as possible for non-
conventional refractive error such as irregular astigmatism, ocular refractive
irregularities, such as for example, the tear layer on the front of the cornea, the front,
or back of the cornea, aqueous irregularities, the front or back of the lenticular lens,

vitreous irregularities, or for other aberrations caused by the ocular refractive system
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itself, the electro-active refractor/phoropter is used according to an embodiment of
the inventive prescription method 600 of FIG. 6.

At step 610, either a conventional refractor, an electro-active refractor having
both conventional and electro-active lenses, or an electro-active refractor having
only electro-active lenses, or an auto-refractor, is utilized to measure one’s refractive
error using conventional lens powers such as minus power (for myopes), plus power
(for hyperopes), cylindrical power and axis (for astigmatism) and prism power when
needed. Utilizing this approach, one will get what is known today as the patient’s
BVA (best visual acuity) by way of conventional corrective refractive error.
However, certain embodiments of the invention allow for improving one’s vision
beyond what today’s conventional refractor/phoropters will achieve.

Therefore, step 610 provides for further refinement of one’s prescription in a
non-conventional inventive way. In step 610, the prescription, which accomplishes
this end point, is programmed into the electro-active refractor. The patient is
properly positioned to look through the electro-active lenses having a multi-grid
electro-active structure into a modified and compatible autorefractor or a wavefront
analyzer, which automatically measures precisely the refractive error. This
refractive error measurement detects and quantifies as much non-conventional
refractive errors as possible. This measurement is taken through a small,
approximately 4.29 mm, targeted area of each electro-active lens, while
automatically computing the necessary prescription to achieve the best focus on the
fovea along the line-of-sight while the patient is looking through the targeted area of
the electro-active lens. Once this measurement is made this non-conventional
correction is either stored in the controller/programmer memory for future use or it
is then programmed into the controller that controls the electro-active lenses. This,
of course, is repeated for both eyes.

At step 620, the patient or wearer now may at their option elect to use a
control unit which will allow them to further refine the conventional. refractive error

correction, the non-conventional refractive error correction, or a combination of
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both, and thus the final prescription, to their liking. Alternatively, or in addition, the
eyecare professional may refine it, until in some cases no further refinement is
performed. At this point, an improved BVA for the patient, better than any available
via conventional techniques, will be achieved.

At step 630, any further refined prescription is then programmed into the
controller, which controls the electro-active lenses’ prescription. At step 640, the
programmed electro-active spectacles are .dispensed.

While the preceding steps 610 through 640 present an embodiment of one
inventive method, depending upon the eyecare professional’s judgement or
approach, numerous different but similar approaches could be used to detect,
quantify, and/or correct one’s vision using solely electro-active refractors/phoropters
or in combination with wavefront analyzers. Any method, no matter in what
sequence, that utilizes an electro-active refractor/phoropter to detect, quantify,
and/or correct one’s vision, whether in conjunction with a wavefront analyzer or not,
is considered part of the invention. For example, in certain inventive embodiments,
steps 610 through 640 may be performed in either a modified way or even a
different sequence. Furthermore, in embodiments of certain other inventive
methods, the targeted area of the lens referred to in step 610 is within the range of
about 3.0 millimeters in diameter to about 8.0 millimeters in diameter. Still in other
inventive embodiments, the targeted area can be anywhere from about 2.0
millimeters in diameter up to the area of the entire lens.

Although this discussion has thus far concentrated on refraction using
various forms of electro-active lenses alone or in combination with wavefront
analyzers to perform the eye examination of the future, there is another possibility
that new emerging technology may allow simply for objective measurements, thus
potentially eliminating the need for a patient’s communicated response or
interaction. Many of the inventive embodiments described and/or claimed herein are
intended to work with any type of measuring system, whether objective, subjective,

or a combination of both.
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Tuming now to the electro-active lens itself, as discussed above, an
embodiment of the present invention concerns an electro-active refractor/phoropter
that has a novel electro-active lens, that can either be of a hybrid or of a non-hybrid
construction. By hybrid construction it is meant a combination of a conventional
single vision or a multifocal lens optic, with at least one electro-active zone located
on the front surface, back surface, and/or in between the front and back surfaces, the
zone consisting of an electro-active material having the necessary electro-active
means to change focus electrically. In certain embodiments of the invention, the
electro-active zone is specifically placed either inside the lens or on the back
concave surface of thé lens to protect it from scratches and other normal wear. In
the embodiment where the electro-active zone is included as part of the front convex
surface, in most cases a scratch resistant coating is applied. The combination of the
conventional single vision lens or a conventional multifocal lens and the electro-
active zone gives the total lens power of the hybrid lens design. By non-hybrid it is
meant a lens which is electro-active whereby mostly 100% of its refractive power is
generated solely by its electro-active nature.

FIG. 7 is a front view, and FIG. 8 is a section view taken along line A-A, of
an embodiment of an exemplary hybrid electro-active spectacle lens 700. In this
illustrative example, lens 700 includes a lens optic 710. Attached to lens optic 710
is an electro-active layer 720, that can have one or more electro-active regions that
occupy all or a portion of electro-active layer 720. Also attached to lens optic 710
and at least partially surrounding electro-active layer 720 is framing layer 730. Lens
optic 710 includes an astigmatic power correction region 740 having an astigmatic
axis A-A rotated, in this specific example only, approximately 45 degrees clockwise
from horizontal. Covering electro-active layer 720 and framing layer 730 is an
optional cover layer 750.

As will be discussed further, electro-active layer 720 can include a liquid
crystal and/or a polymer gel. Electro-active layer 720 can also include an alignment

layer, a metallic layer, a conducting layer, and/or an insulating layer.
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In an alternative embodiment, astigmatic correction region 740 is eliminated
so that lens optic 710 corrects for sphere power only. In another alternative
embodiment, lens optic 710 can correct for either far distance, near distance, and/or
both, and any sort of conventional refractive error, including spheric, cylindric,
prismatic, and/or aspheric errors. Electro-active layer 720 can also correct for near
distance, and/or for non-conventional refractive error such as aberrations. In other
embodiments, electro-active layer 720 can correct any sort of conventional or non-
conventional refractive error and lens optic 710 can correct for Conventional
refractive error.

It has been discovered that an electro-active lens having a hybrid
construction approach has certain distinct advantages over that of a non-hybrid lens.
These advantages are lower electrical power needs, smaller battery size, longer
battery life expectancy, less complex electrical circuitry, fewer conductors, fewer
insulators, lower manufacturing costs, increased optical transparency, and increased
structural integrity. However, it must be noted that non-hybrid electro-active lenses
have their own set of advantages, including reduced thickness and mass
manufacturing.

It also has been discovered that both the non-hybrid, and in some
embodiments, the full field hybrid and partial field hybrid approach, will allow for
mass manufacturing of a very limited number of SKUs (Stock Keeping Units) when,
for example, the electro-active structural design utilized is that of a multi-grid
electro-active structure. In this case, it would only be necessary when mass
manufacturing to focus primarily on a limited number of differentiated features such
as curvature and size for the wearer’s anatomical compatibility.

To understand the significance of this improvement, one must understand the
number of traditional lens blanks needed to address most prescriptions. About 95%
of corrective prescriptions include a sphere power correction within a range of -6.00
diopters to +6.00 diopters, in 0.25 diopter increments. Based on this range, there are

about 49 commonly prescribed sphere powers. Of those prescriptions that include
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an astigmatism correction, about 95% fall within the range of -4.00 diopters to +
4.00 diopters, in 0.25 diopter increments. Based on this range, there are about 33
commonly prescribed astigmatic (or cylinder) powers. Because astigmatism has an
axis component, however, there are about 360 degrees of astigmatic axis '
orientations, which are typically prescribed in 1 degree increments. Thus, there are
360 different astigmatic axis prescriptions.

Moreover, many prescriptions include a bifocal component to correct for
presbyopia. Of those prescriptions that have a presbyopic correction, about 95% fall
within the range of +1.00 to +3.00 diopters, in 0.25 diopter increments, thereby
resulting in about 9 commonly prescribed presbyopic powers.

Because some embodiments of the invention can provide for spherical,
cylindrical, axis, and presbyopic corrections, one non-hybrid electro-active lens can
serve the 5,239,080 (= 49 x 33 x 360 x 9) different prescriptions. Thus, one non-
hybrid electro-active lens can eliminate the need to mass manufacture and/or stock
numerous lens blank SKUs, and of possibly greater importance, can eliminate the
need to grind and polish each lens blank to a particular patient’s prescription.

To account for the various lens curvatures that may be needed to
accommodate anatomical issues such as face shape, eyelash length, etc., somewhat
more than one non-hybrid electro-active lens SKU could be mass manufactured
and/or stocked. Nevertheless, the number of SKU’s could be reduced from millions
to about five or less.

In the case of the hybrid electro-active lens, it has been discovered that by
correcting for conventional refractive error with the lens optic and utilizing a mostly
centered electro-active layer, it is possible to also reduce the number of SKU’s
needed. Referring to FIG. 7, lens 700 can be rotated as needed to place astigmatic
axis A-A in the needed position. Thus, the number of hybrid lens blanks needed can
be reduced by a factor of 360. Moreover, the electro-active zone of the hybrid lens
can provide the presbyopic correction, thereby reducing by a factor of 9 the number

of lens blanks needed. Thus, a hybrid electro-active lens embodiment can reduce
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from more than 5 million to 1619 (= 49 x 33) the number of lens blanks needed.
Because it may be reasonably possible to mass manufacture and/or stock this
number of hybrid lens blank SKUs, the need for grinding and polishing may be
eliminated.

Nevertheless, grinding and polishing semi-finished hybrid lens blanks into
finished lens blanks remains a possibility. FIG. 28 is a perspective view of an
embodiment of a semi-finished lens blank 2800. In‘this embodiment, semi-finished
lens blank 2800 has a lens optic 2810 with a finished surface 2820, an unfinished
surface 2830, and a partial field electro-active layer 2840. In another embodiment,
semi-finished lens blank 2800 can have a full field electro-active layer. Moreover,
the electro-active structure of semi-finished lens blank 2800 can be multi-grid or
single interconnect. Further, semi-finished lens blank 2800 can have refractive
and/or diffractive characteristics.

In either the hybrid or the non-hybrid embodiment of the electro-active lens,
a significant number of needed correcting prescriptions can be created and
customized by the electro-active lens which can be adjusted and controlled by a
controller that has been customized and/or programmed for the patient’s specific
prescription needs. Thus, the millions of prescriptions and numerous lens styles,
single vision lens blanks, as well as the numerous multifocal semi-finished lens
blanks may be no longer needed. In fact, most lens and frame manufacturing and
distribution, as we know it may be revolutionized.

It should be noted that the invention includes both non-hybrid electro-active
lenses, as well as full and partial field specific hybrid electro-active lenses that are
either pre-manufactured electronic eyewear (frame and/or lenses) or customized
electronic eyewear at the time of delivery to the patient or customer. In the case of
the eyewear being pre-fabricated and assembled, both the frames and the lenses are
pre-made with the lenses already edged and put into the eyeglass frames. Also
considered to be part of the invention is the programmable and re-programmable

controller as well as the mass production of frames and lenses having the necessary
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electric components which can be prefabricated and sent to the eyecare
professional’s site or some other site for either the installation of, for example, a
programmed controller, and/or one or more controller components, for the patient’s
prescription.

In certain cases the controller, and/or one or more controller components, can
be part of the pre-manufactured frame and electro-active lens assembly and then
programmed at either the eyecare professional’s site or some other site. The
controller, and/or one or more controller components, can be in the form, for
example, of a chip or a thin film and can be housed in the frame, on the frame, in the
lens, or on the lens of the eyeglasses. The controller, and/or one or more controller
components, can be re-programmable or not re-programmable based upon the
business strategy to be implemented. In the case where the controller, and/or one or
more controller components, is re-programmable, this will allow for the repeated
updating of one’s prescriptions as long as the patient or customer is happy with his
or her eyeglass frames as well as the cosmetic appearance and functionality of the
electro-active lenses.

In the case of the latter, the non-hybrid and hybrid electro-active lens
embodiments just discussed, the lenses must be structurally sound enough in order
to protect the eye from injury from a foreign object. In the United States, most
eyewear lenses must pass a FDA required impact test. In order to meet these
requirements, it is important that a support structure is built into or on the lens. In
the case of the hybrid type, this is accomplished, for example, utilizing either a
prescription or non-prescription single vision or multifocal lens optic as a structural
base. For example, the structural base for the hybrid type can be made out of
polycarbonate. In the case of the non-hybrid lens, in certain embodiments, the
electro-active material selected and thickness accounts for this needed structure. In
other embodiments, the non-prescription carrier base or substrate onto which the

electro-active material is positioned accounts for this needed protection.
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When utilizing electro-active zones in spectacle lenses in certain hybrid
designs, it can be essential to maintain proper distance correction when a power
interruption to the lenses occurs. In the case of a battery or wiring failure, in some
situations it could be disastrous if the wearer was driving an automobile or piloting
an airplane and their distance correction was lost. To prevent such occurrences, the
inventive design of the electro-active spectacle lenses can provide for the distance
correction to be maintained when the electro-active zones is in the OFF position (the
inactivated or unpowered state). In an embodiment of this invention, this can be
accomplished by providing the distance correction with a conventional fixed focal -
length optic, whether it be a refractive or a diffractive hybrid type. Any additional
add power, therefore, is provided by the electro-active zone(s). Thus, a fail-safe
electro-active system occurs, because the conventional lens optic will preserve the
wearer’s distance correction.

FIG. 9 is a side view of an exemplary embodiment of another electro-active
lens 900 having a lens optic 910 that is index matched to an electro-active layer 920.
In this illustrative example, the diverging lens optic 910, having an index of
refraction, n;, provides distance correction. Attached to lens optic 910 is the electro-
active layer 920, which can have an unactivated state, and a number of activated
states. When electro-active layer 920 is in its unactivated state, it has an index of
refraction n,, which approximately matches the index of refraction, n,, of lens optic
910. More accurately, when unactivated, n, is within 0.05 refractive units of n,.
Surrounding electro-active layer 920 is framing layer 930, Which has an index of
refraction, ns, that also approximately matches the index of refraction, n,, of lens
optic 910 within 0.05 refractive units of n,.

FIG. 10 is a perspective view of an exemplary embodiment of another
electro-active lens system 1000. In this illustrative example, electro-active lens
1010 includes a lens optic 1040 and an electro-active layer 1050. A rangefinder
transmitter 1020 is positioned on electro-active layer 1050. Also, a rangefinder

detector/receiver 1030 is positioned on electro-active layer 1050. In an alternative
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embodiment, either transmitter 1020 or receiver 1030 can be positioned in electro-
active layer 1050. In other alternative embodiments, either transmitter 1020 or
receiver 1030 can be positioned in or on lens optic 1040. In other embodiments
either transmitter 1020 or receive 1030 can be positioned on outer covering layer
1060. Further, in other embodiments, 1020 and 1030 can be positioned on any
combination of the preceding.

FIG. 11 is a side view of an exemplary embodiment of a diffractive electro-
active lens 1100. In this illustrative example, lens optic 1110 provides distance
correction. Etched on one surface of lens optic 1110 is diffractive pattern 1120,
having an index of refraction, n,. Attached to lens optic 1110 and covering
diffractive pattern 1120 is electro-active layer 1130, which has an index of
refraction, n,, that approximates n,, when electro-active layer 1130 is in its
unactivated state. Also attached to lens optic 1110 is framing layer 1140, which is
constructed of material mostly identical to lens optic 1110, and which at least
partially surrounds electro-active layer 1120. A covering 1150 is attached over
electro-active layer 1130 and framing layer 1140. The framing layer 1140 can also
be an extension of lens optic 1110, in which can no actual layer is added, however,
lens optic 1110 is fabricated so as to frame or circumscribe electro-active layer 1130.

FIG. 12 is a front view, and FIG. 13 a side view, of an exemplary
embodiment of an electro-active lens 1200 having a multi-focal optic 1210 attached
to an electro-active framing layer 1220. In this illustrative example, multi-focal
optic 1210 is of a progressive addition lens design. Moreover, in this illustrative
example, multi-focal optic 1210 includes a first optical refraction focus zone 1212
and a second progressive addition optical refraction focus zone 1214. Attached to
multi-focal optic 1210 is electro-active framing layer 1220 having an electro-active
region 1222 that is positioned over second optical refraction focus zone 1214. A
cover layer 1230 is attached to electro-active framing layer 1220. It should be noted
that the framing layer can be either electro-active or non-electro-active. When the

framing layer is electro-active, insulating material is utilized to insulate the activated
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region from the non-activated region.

In most inventive cases, but not all, in order to program the electro-active
eyewear to correct one’s vision to its optimum, thus, correcting for non-conventional
refractive error it is necessary to track the line-of-sight of each eye by way of
tracking the eye movements of the patient or wearer.

FIG. 14 is a perspective view of an exemplary embodiment of a tracking
system 1400. Frames 1410 contain electro-active lens 1420. Attached to the
backside of electro-active lens 1420 (that side closest to the wearer’s eyes, also
referred to as the proximal side), are a tracking signal sources 1430, such as light
emitting diodes. Also attached to the backside of electro-active lens 1420 are
tracking signal receivers 1440, such as light reflection sensors. Receivers 1440, and
possibly sources 1430, are connected to a controller (not shown) that includes in its
memory instructions to enable tracking. Utilizing this approach it is possible to
locate very precisely the eye movements up, down, right, left and any variation
thereof. This is needed as certain types, but not all, of non-conventional refractive
error needs to be corrected and isolated within one’s line-of-sight (for example, in
the case of a specific corneal irregularity or bump that moves as the eye moves).

In various alternative embodiments, sources 1430 and/or receivers 1440 can
be attached to the backside of frames 1410, embedded in the backside of frames
1410, and/or embedded in the backside of lenses 1420.

An important portion of any spectacle lens, including the electro-active
spectacle lens, is the portion used to produce the sharpest image quality within the
user's field of view. While a healthy person can see approximately 90 degrees to
either side, the sharpest visual acuity is located within a smaller field of view,
corresponding to the portion of the retina with the best visual acuity. This region of
the retina is known as the fovea, and is approximately a circular region measuring
0.40mm in diameter on the retina. Additionally, the eye images the scene through
the entire pupil diameter, so the pupil diameter will also affect the size of the most

critical portion of the spectacle lens. The resulting critical region of the spectacle
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lens is simply the sum of the diameter of the eye's pupil diameter added to the
projection of the fovea's field of view onto the spectacle lens.

The typical range for the eye's pupil diameter is from 3.0 to 5.5 mm, with a
most common value of 4.0 mm. The average fovea diameter is approximately 0.4
mm.

The typical range for the size of the fovea's projected dimension onto the
spectacle lens is affected by such parameters as the length of the eye, the distance
from the eye to the spectacle lens, etc.

The tracking system of this specific inventive embodiment then locates the
regions of the electro-active lens that correlate to the eye movements relative to the
fovial region of the patient’s retina. This is important as the invention’s software is
programmed to always correct for the non-conventional refractive error that is
correctable as the eye moves. Thus, it is necessary in most, but not all, inventive
embodiments that correct for non-conventional refractive error to electro-actively
alter the area of the lens that the line-of-sight is passing through as the eyes fixate
their target or gaze. In other words, in this specific inventive embodiment the vast
majority of the electro-active lens corrects for conventional refractive error and as
the eye moves the targeted electro-active area focus moves as well by way of the
tracking system and software to correct for the non-conventional refractive error
taking into account the angle in which the line-of-sight intersects different sections
of the lens and factoring this into the final prescription for that specific area.

In most, but not all, inventive embodiments, the tracking system and
enabling software is utilized to correct one’s vision to its maximum, while looking
or gazing at distant objects. When looking at near points the tracking system, if
used, is utilized to both calculate the range of near point focus in order to correct for
one’s accommodative and convergence near or intermediate range focusing needs.
This of course is programmed into the electro-active eyewear controller, and/or one
or more controller components, as part of the patient or wearers’ prescription. In

still other inventive embodiments a range finder and/or tracking system is
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incorporated either into the lenses and/or frames.

It should be pointed out that in other inventive embodiments such as those
that correct for certain types of non-conventional refractive error, such as, for
example, irregular astigmatism, in most but not all cases, the electro-active lenses do
not need to track the patient or wearer’s eye. In this case the overall electro-active
lens 1s programmed to correct for this, as well as the other conventional refractive
error of the patient.

Also, since aberrations are directly related to the viewing distance, it has
been discovered that they can be corrected in relation to the viewing distance. That
is, once the aberration or aberrations have been measured, it is possible to correct for
these aberrations in the electro-active layer by way of segregating the electro-active
regions so as to electro-actively correct for aberrations for specific distances such as
distance vision, intermediate vision, and/or near vision. For example, the electro-
active lens can be segregated into a far vision, intermediate vision, and near vision
corrective zones, each the software controlling each zone causing the zone to correct
for those aberrations that impact the corresponding viewing distance. Therefore in
this specific inventive embodiment, where the electro-active layer is segregated for
different distances whereby each segregated region corrects for specific aberrations
of a specific distance, it is possible to correct for non-refractive error without a
tracking mechanism.

Finally, it 'should be pointed out that in another inventive embodiment, it is
possible to accomplish the correction of the non-conventional refractive error, such
as that caused by aberrations, without physically separating the electro-active
regions and without tracking. In this embodiment, using the viewing distance as an
input, the software adjusts the focus of a given electro-active area to account for the
correction needed for an aberration that would otherwise impact the vision at the
given viewing distance.

Furthermore, it has been discovered that either a hybrid or non-hybrid

electro-active lens can be designed to have a full field or a partial field effect. By

Page 224 of 1417



10

15

20

25

WO 01/02895 PCT/US00/17964

26

full field effect it is meant that the electro-active layer or layers cover the vast
majority of the lens region within an eyeglass frame. In the case of a full field, the
entire electro-active area can be adjusted to the desired power. Also, a full field
electro-active lens can be adjusted to provide a partial field. However, a partial field
electro-active specific lens design can not be adjusted to a full field due to the
circuitry needed to make it partial field specific. In the case of a full field lens
adjusted to become a partial field lens, a partial section of the electro-active lens can
be adjusted to the desired power.

FIG. 15 is a perspective view of an exemplary embodiment of another
electro-active lens system 1500. Frames 1510 contain electro-active lenses 1520,
which have a partial field 1530.

For purposes of comparison, FIG. 16 is a perspective view of an exemplary
embodiment of yet another electro-active lens system 1600. In this illustrative
example, frames 1610 contain electro-active lenses 1620, which have a full field
1630.

In certain inventive embodiments the multifocal electro-active optic is pre-
manufactured and in some cases, due to the significantly reduced number of SKU’s
required, even inventoried at the dispensing location as a finished multifocal electro-
active lens blank. This inventive embodiment allowé for the dispensing site to
simply fit and edge the inventoried multifocal electro-active lens blanks into the
electronic enabling frames. While in most cases this invention could be of a partial
field specific type electro-active lens, it should be understood this would work for
full field electro-active lenses, as well.

In one hybrid embodiment of the invention, a conventional single vision lens
optic being of aspheric design or non-aspheric design having a toric surface for
correction of astigmatism and a spherical surface is utilized to provide the distance
power needs. If astigmatic correction is needed the appropriate power single vision
lens optic would be selected and rotated to the proper astigmatic axis location. Once

this is done the single vision lens optic could be edged for the eye wire frame style
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and size. The electro-active layer could then be applied on the single vision lens
optic or the electro-active layer can be applied prior to edging and the total lens unit
can be edged later. It should be pointed out that, for edging whereby the electro-
active layer is affixed to a lens optic, either a single vision or multifocal electro-
active optic, prior to edging, an electro-active material such as a polymer gel may be
advantageous over a liquid crystal material.

The electro-active layer can be applied to compatible lens optics by way of
different technologies known in the art. Compatible lens optics are optics whose
curves and surfaces will accept the electro-active layer properly from the stand point
of bonding, aesthetics, and/or proper final lens power. For example, adhesives can
be utilized applying the adhesive directly to the lens optic and then laying down the
electro-active layer. Also, the electro-active layer can be manufactured so it is
attached to a release film in which case it can be removed and reattached adhesively
to the lens optic. Also, it can be attached to two-way film carrier of which the
carrier itself is attached adhesively to the lens optic. Furthermore, it can be applied
utilizing a SurfaceCasting technique in which case the electro-active layer is created
in-situ.

In previously mentioned hybrid embodiment, FIG. 12, a combination of a
static and non-static approach is used to satisfy one’s mid and near point vision
needs, a multifocal progressive lens 1210 having the proper needed distance
correction and having, for example, approximately +1.00 diopter of full near add
power is utilized in lieu of the single vision lens optic. In utilizing this embodiment
the electro-active layer 1220 can be placed on either side of the multifocal
progressive lens optic, as well as buried inside the lens optic. This electro-active
layer is utilized to provide for additional add power.

When utilizing a lower add power in the lens optic than required by the
overall multifocal lens, the final add power is the total additive power of the low
multifocal add and the additional required near power generated by way of the

electro-active layer. For example only; if a multifocal progressive addition lens

Page 226 of 1417



10

15

20

25

WO 01/02895 PCT/US00/17964

28

optic had an add power of +1.00 and the electro-active layer created a near power of
+1.00 the total near power for the hybrid electro-active lens would be +2.00D.
Utilizing this approach, it is possible to significantly reduce unwanted perceived
distortions from multi-focal lenses, specifically progressive addition lenses.

In certain hybrid electro-active embodiments whereby a multifocal
progressive addition lens optic is utilized, the electro-active layer is utilized to
subtract out unwanted astigmatism. This is accomplished by neutralizing or
substantially reducing the unwanted astigmatism through an electro-actively created
neutralizing power compensation solely in the areas of the lens where the unwanted
astigmatism exists.

In certain inventive embodiments decentration of the partial field is needed.
When applying a decentered partial field electro-active layer it is necessary to align
the electro-active layer in such a way to accommodate the proper astigmatic axis
location of the single vision lens optic so as to allow for correcting one’s
astigmatism, should it exist, as well as locating the electronic variable power field in
the proper location for one’s eyes. Also, it is necessary with the partial field design
to align the partial field location to allow for proper decentration placement with
regards to the patient’s pupillary needs. It has been further discovered that unlike
conventional lenses where the static bifocal, multifocal or progressive regions are
always placed to always be below one’s distance-viewing gaze, the use of an electro-
active lens allows for certain manufacturing freedom not available to conventional
multifocal lenses. Therefore, some embodiments of the invention, the electro-active
region is located where one would typically find the distance, intermediate, and near
vision regions of a conventional non-electro-active multi-focal lens. For example,
the electro-active region can be placed above the 180 meridian of the lens optic,
thereby allowing the multifocal near vision zone to be occasionally provided above
the 180 meridian of the lens optic. Providing the near vision zone above the 180
meridian of the lens optic can be especially useful for those spectacle wearers

working at close distances to an object directly in front or overhead of the wearer,
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such as working with a computer monitor, or nailing picture frames overhead.

In the case of a non-hybrid electro-active lens or both the hybrid full field
lens and for example, a 35mm diameter hybrid partial field lens, the electro-active
layer, as stated before, can be applied directly to either the single vision lens optic,
or pre-manufactured with a lens optic creating electro-active finished multifocal lens
blanks, or the multifocal progressive lens optic, prior to edging the lens for the shape
of the frame’s lens mounting. This allows for pre-assembly of electro-active lens
blanks, as well as being able to inventory stock finished, but not edged electro-active
lens blanks, thus allowing for just in time eyeglass fabrication at any channel of
distribution, including the doctor or optician’s offices. This will allow all optical
dispensaries to be able to offer fast service with minimal needs for expensive
fabrication equipment. This benefits manufacturers, retailers, and their patients, the
consumers.

Considering the size of the partial field, it has been shown, for example, in
one inventive embodiment that the partial field specific region could be a 35mm
diameter centered or decentered round design. It should be pointed out that the
diameter size can vary depending upon the needs. In certain inventive embodiments
22mm, 28mm, 30mm, & 36mm round diameters are utilized.

The size of the partial field can depend on the structure of the electro-active
layer and/or the electro-active field. At least two such structures are contemplated as
within the scope of the present invention, namely, a single-interconnect electro-
active structure and a multi-grid electro-active structure.

FIG. 17 is a perspective view of an embodiment of an electro-active lens
1700 having a single interconnect structure. Lens 1700 includes a lens optic 1710
and an electro-active layer 1720. Within electro-active layer 1720, an insulator 1730
separates an activated partial field 1740 from a framed non-activated field (or
region) 1750. A single wire interconnect 1760 connects the activated field to a
power supply and/or controller. Note that in most, if not all, embodiments, a single-

interconnect structure has a single pair of electrical conductors coupling it to a
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power source.

FIG. 18 is a perspective view of an embodiment of an electro-active lens
1800 having a multi-grid structure. Lens 1800 includes a lens optic 1810 and an
electro-active layer 1820. Within electro-active layer 1820, an insulator 1830
separates an activated partial field 1840 from a framed non-activated field (or
region) 1850. A plurality of wire interconnects 1860 connect the activated field to a
power supply and/or controller. |

When utilizing the smaller diameters for the partial field, it has been
discovered that the electro-active thickness differential from edge to center of the
partial field specific region when utilizing a single interconnect electro-active
structure can be minimized. This has a very positive role in minimizing the
electrical power needs, as well as number of electro-active layers required,
especially for the single interconnect structure. This is not always the case for the
partial field specific region whereby it utilizes a multi-grid electro-active structure.
When utilizing a single interconnect electro-active structure, in many inventive
embodiments, but not all, rﬁultiple single interconnect electro-active structures are
layered within or on the lens so as to allow for multiple electro-active layers creating
for example, a total combined electro-active power of +2.50D. In this inventive
example only, five +0.50D single interconnect layers could be placed one on top of
each other separated only in most cases, by insulating layers. In this way, the proper
electrical power can create the necessary refractive index change for each layer by
way of minimizing the electrical needs of one thick single interconnect layer which
in some cases would be impractical to energize properly.

It should be further pointed out in the invention, certain embodiments having
multiple single interconnect electro-active layers can be energized in a
preprogrammed sequence to allow one to have the ability to focus over a range of
distances. For example, two +0.50D single interconnect electro-active layers could
be energized, creating a +1.00 intermediate focus to allow for a +2.00D presbyope to

see at finger tip distance and then two additional +0.50D single interconnect electro-
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active layers could be energized to give the +2.00D presbyope the ability to read as
close as 16 inches. It should be understood that the exact number of electro-active
layers, as well as the power of each layer, can vary depending upon the optical
design, as well as the total power needed to cover a specific range of near and
intermediate vision distances for a specific presbyope.

Furthermore, in certain other inventive embodiments, a combination of either
one or more single interconnect electro-active layers are present in the lens in
combination with a multi-grid electro-active structural layer. Once again, this gives
one the ability of focusing for a range of intermediate and near distances assuming
the proper programming. Finally, in other inventive embodiments, only a multi-grid
electro-active structure is utilized either in a hybrid or non-hybrid lens. Either way,
the multi-grid electro-active structure in combination with a properly programmed
electro-active eyewear controller, and/or one or more controller components, would
allow for the ability to focus over a broad range of intermediate and near distances.

Also, semi-finished electro-active lens blanks that would allow for surfacing
are also within the scope of the invention. In this case, either a decentered, centered,
partial field electro-active layer incorporated with the blank, or a full field electro-
active layer is incorporated with the blank and then surfaced to the correct
prescription needed.

In certain embodiments the variable power electro-active field is located over
the entire lens and adjusts as a constant spherical power change over the entire
surface of the lens to accommodate one’s working near vision focusing needs. In
other embodiments the variable power field adjusts over the entire lens as a constant
spherical power change while at the same time creating an aspherical peripheral
power effect in order to reduce distortion and aberrations. In some of the
embodiments mentioned above, the distance power is corrected by way of either the
single vision, multifocal finished lens blanks, or the multifocal progressive lens
optic. The electro-active optical layer corrects mainly for the working distance

focusing needs. It should be noted this is not always the case. It is possible, in some
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cases, to utilize either a single vision, multifocal finished lens optic, or multifocal
progressive lens optic for distance spherical power only and correct near vision
working power and astigmatism through the electro-active layer or utilize either the
single vision or multifocal lens optic to correct astigmatism only and correct the
sphere power and near vision working power through the electro-active layer. Also,
it is possible to utilize a plano, single vision, multifocal finished lens optic, or
progressive multifocal lens optic and correct the distance sphere and astigmatism
needs by way of the electro-active layer.

It should be pointed out that with the invention, the power correction needed,
whether prismatic, spherical or aspheric power as well as total distance power needs,
mid range power needs and near point power needs, can be accomplished by way of
any number of additive power components. These include the utilization of a single
vision or finished multifocal lens optic providing all the distance spherical power
needs, some of the distance spherical power needs, all of the astigmatic power needs,
some of the astigmatic power needs, all of the prismatic power needs, some of the
prismatic power needs, or any combination of the above when combined with the
electro-active layer, will provide for one’s total focusing needs.

It has been discovered that the electro-active layer allows for the utilization
of adaptive optic correction-like techniques to maximize one’s vision through his or
her electro-active lenses either prior or after final fabrication. This can be
accomplished by way of allowing the patient or intended wearer to look through the
electro-active lens or lenses and adjusting them manually, or by,way of a special
designed automatic refractor that almost instantly will measure conventional and/or
non-conventional refractive error and will correct any remaining refractive error be it
spherical, astigmatic, aberrations, etc. This technique will allow for the wearer to
achieve 20/10 or better vision in many cases.

Furthermore, it should be pointed out that in certain embodiments a Fresnell
power lens layer is utilized along with the single vision or multifocal or multifocal

lens blank or optic as well as the electro-active layer. For example: the Fresnell
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layer is utilized to provide spherical power and thereby reduce lens thickness, the
single vision lens optic to correct astigmatism, and the electro-active layer to correct
for mid and near distance focusing needs.

As discussed above, in another embodiment a diffractive optic is utilized
along with the single vision lens optic and the electro-active layer. In this approach
the diffractive optic, which provides for additional focusing correction, further
reduces the need for the electric power, circuitry, and thickness of the electro-active
layer. Once again, the combination of any two or more of the following can be
utilized in an additive manner to provide the total additive power needed for one’s
spectacle correction power needs. These being a Fresnell layer, conventional or
non-conventional single vision or multifocal lens optic, diffractive optic layer, and
electro-active layer or layers. Furthermore it is possible through an etching process
to impart a shape and or effect of a diffractive or Fresnel layer into the electro-active
material so as to create a non-hybrid or hybrid electro-active optic having a
diffractive or Fresnel component. Also, it is possible using the electro-active lens to
create not only conventional lens power, but also prismatic power.

It has also been discovered that utilizing either an approximate 22mm or a
35mm diameter round centered hybrid partial field specific electro-active lens design
or an adjustable decentered hybrid electro-active partial field specific design being
approximately 30mm in diameter it is possible to minimize the electrical power
circuitry needs, battery life, and battery size, reducing manufacturing costs and
improving optical transparency of the final electro-active spectacle lens.

In one inventive embodiment, the decentered partial field specific electro-
active lens is located so that the optical center of this field is located approximately
5mm below the optical center of the single vision lens, while at the same time
having the near working distance electro-active partial field being decentered nasally
or temporally to satisfy the patient’s correct near to intermediate working range
pupillary distance. It should be noted that such a design approach is not limited to a

circular design but could be virtually any shape that allowed the proper electro-
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active visual field area needed for one’s vision needs. For example, the design could
be oval, rectangular, square shaped, octagonal, partially curved, etc. What is
important is the proper placement of the viewing area for either the hybrid partial
field specific designs or hybrid full field designs that have the ability to achieve
partial fields as well as non-hybrid full field designs that also have the ability to
achieve partial fields.

Further it has been discovered that the electro-active layer in many cases (but
not all) is utilized having an uneven thickness. That is, the metallic and conductive '
surrounding layers are not parallel and the gel polymer thickness varies to create a
convergent or divergent lens shape. It is possible to employ such a non-uniform
thickness electro-active layer in a non-hybrid embodiment or in a hybrid mode with
a single vision or multifocal lens optic. This presents a wide variety of adjustable
lens powers through various combinations of these fixed and electrically adjustable
lenses. In some inventive embodiments, the single interconnect electro-active layer
utilizes non-parallel sides creating a non-uniform thickness of the electro-active
structure. However, in most inventive embodiments, but not all, the multi-grid
electro-active structure utilizes a parallel structure, which creates a uniform
thickness of the electro-active structure.

To illustrate some of the possibilities, a convergent single vision lens optic
may be bonded to a convergent electro-active lens to create a hybrid lens assembly.
Depending upon the electro-active lens material used, the electrical voltage may
either increase or reduce the refractive index. Adjusting the voltage up to reduce the
index of refraction would change the final lens assembly power to give less plus
power, as shown in the first row of Table 1 for different combinations of fixed and
electro-active lens power. If adjusting the applied voltage up increases the index of
refraction of the electro-active lens optic, the final hybrid lens assembly power
changes as shown in Table 2 for different combinations of fixed and electro-active
lens power. It should be noted that, in this embodiment of the invention, only a

single applied voltage difference is required across the electro-active layer.
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S.V.or M.F. Electro- Voltage | Index of Final Hybrid
Lens Optic Active Lens | Change | Refractive Lens Assembly
(Distance Vision) | Power Change Power
+ + - B Less Plus
+ - - B More Plus
N + - N More Minus
- - - N Less Minus
Table 1
S.V.orMF. Electro- | Voltage | Index of | Final Hybrid Lens
Lens Optic ActiveLens | Change | Refractive { Assembly Power
(Distance Vision) | Power Change
+ + - - More Plus
+ - - - Less Plus
- + - - Less Minus

More Minus

Table 2

A possible manufacturing process for such a hybrid assembly follows. In

one example, the electro-active polymer gel layer can be injection-molded, cast,

stamped, machined, diamond turned, and/or polished into a net lens optic shape.

The thin metallic layer is deposited onto both sides of the injection molded or cast

polymer gel layer by, for example, sputtering or vacuum deposition. In another

exemplary embodiment, the deposited thin metallic layer is placed on both the lens

optic and the other side of the injection-molded or cast electro-active material layer.

A conductive layer may not be necessary, but if it is, it may also be vacuum

deposited or sputtered onto the metallic layer.

Unlike conventional bifocal, multifocal or progressive lenses where the near

vision power segments need to be positioned differently for different multifocal

designs the invention can always be placed in one common location. For unlike

different static power zones utilized by the conventional approach, where the eye
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moves and the head tilts to utilize such zone or zones, the present invention allows
one to either look straight ahead or slightly up or down, and the entire electro-active
partial or full field adjusts to correct for the necessary near working distance. This
reduces eye fatigue and head and eye movements. Furthermore, when one needs to
look to the distance the adjustable electro-active layer adjusts to the correct power
needed to clearly see the distant object. In most cases, this would cause the electro-
active adjustable near working distance field to become of plano power, thus
converting or adjusting the hybrid electro-active lens back to a distance vision
correction lens or low power multifocal progressive lens correcting distance power.
However, this is not always the case.

In some cases it may be advantageous to reduce the thickness of the single
vision lens optic. For example, the central thickness of a plus lens, or the edge
thickness of a minus lens, can be reduced by way of some appropriate distance
power compensation in the electro-active adjustable layer. This would apply to a
fuil field or mostly full field hybrid electro-active spectacle lens or in all cases of a
non-hybrid electro-active spectaclelens.

Once again, it should be pointed out that the adjustable electro-active layer
does not have to be located in a limited area but could cover the entire single vision
or multifocal lens optic, whatever size area or shape is required of either one. The
exact overall size, shape, and location of the electro-active layer is constrained only
due to performance and aesthetics.

It has also been discovered and is part of the invention that by utilizing the
proper front convex and back concave curves of the single vision or multifocal lens
blank or optic it is possible to further reduce the complexity of electronics needed
for the invention. By way of properly selecting the front convex base curves of the
single vision or multifocal lens blank or optic it is possible to minimize the number
of connecting electrodes needed to activate the electro-active layer. In some
embodiments, only two electrodes are required as the entire electro-active field area

is adjusted by a set amount of electrical power.
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This occurs due to the change of refractive index of the electro-active
material, which creates, depending upon the placement of the electro-active layer, a
different power front, back, or middle electro-active layer. Thus the appropriate
curvature relationship of the front and back curves of each layer influences the
needed power adjustment of the electro-active hybrid or non-hybrid lens. In most,
but not all, hybrid designs especially those not utilizing a diffractive or Fresnel
component it is important that the electro-active layer does not have its front & back
curves parallel to that of the single vision or multifocal semifinished blank or single
vision or multifocal finished lens blank it is attached to. One exception to this is a
hybrid design utilizing a multi-grid structure.

It should be pointed out that one embodiment is of a hybrid electro-active
lens utilizing less than a full field approach and a minimum of two electrodes. Other
embodiments utilize a multi-grid electro-active layer approach to create the electro-
active layer in which case multiple electrodes and electrical circuitry will be
required. When utilizing a multi-grid electro-active structure, it has been discovered
that for the boundaries of the grids that have been electrically activated to be
cosmetically acceptable (mostly invisible), it may be necessary to produce a
refractive index differential between adjacent grids of zero to .02 units of refractive
index difference. Depending upon cosmetic demands, the range of refractive index
differential could be from 0.01 to 0.05 units of refractive index differential but in
most inventive embodiments the difference is limited, by way of a controller to a
maximum of 0.02 or 0.03 units of refractive index difference between adjacent areas.

It is also possible to utilize one or more electro-active layers having different
electro-active structures such as a single-interconnect structure and/or a multi-grid
structure, which can react as needed once energized to create the desired additive
end focusing power. For example only, one could correct for distance power of a
full field by way of the anterior (electro-active layer, distal with respect to the
wearer’s eyes) and utilize the posterior (i.e. proximal) electro-active layer to focus

for near vision range utilizing a partial field specific approach generated by the
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posterior layer. It should become readily apparent that utilizing this multi electro-
active layer approach will allow for increased flexibility while keeping the layers
extremely thin and reducing the complexity of each individual layer. Furthermore,
this approach allows for sequencing the individual layers in as much as one can
energize them all at one time, to generate a simultaneous variable additive focusing
power effect. This variable focusing effect can be produced in a time lapsed
sequence, so as to correct for mid-range focusing needs and near vision range
focusing needs as one looks from far to near and then creaté the reverse effect as one
looks from near to far.

The multi electro-active layer approach also allows for faster electro-active
focusing power response time. This happens due to a combination of factors, one
being the reduced electro-active material thickness needed for each layer of multi
electro-active layered lens. Also, because a multi electro-active layer lens allows for
breaking up the complexity of a master electro-active layer into two or more less
complex individual layers which are asked to do less individually than the master
electro-active layer.

The following describes the materials and construction of the electro-active
lens, its electrical wiring circuitry, the electrical power source, the electrical
switching technique, software required for focal length adjustment, and object
distance ranging.

FIG. 19 is a perspective view of an exemplary embodiment of an electro-
active layer 1900. Attached to both sides of an electro-active material 1910 are
metallic layers 1920. Attached to the opposite side of each metallic layer 1920 are
conductive layers 1930.

The electro-active layer discussed above is a multilayer construction
consisting of either a polymer gel or liquid crystal as the electro-active material.
However, in certain inventive cases both a polymer gel electro-active layer and a
liquid crystal electro-active layer are utilized within the same lens. For example: the

liquid crystal layer may be utilized to create an electronic tint or sunglass effect and
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the polymer gel layer may be utilized to add or subtract power. Both the polymer gel
and liquid crystal has the property that its optical index of refraction can be changed
by an applied electric voltage. The electro-active material is covered by two nearly
transparent metallic layers on either side, and a conductive layer is deposited on each
metallic layer to provide good electrical connection to these layers. When a voltage
is applied across the two conductive layers, an electric field is created between them
and through the electro-active material, changing the refractive index. In most
cases, the liquid crystal and in some cases the gels are housed in a sealed
encapsulating envelope of a material selected from silicones, polymethacrylate,
styrene, proline, ceramic, glass, nylon, mylar and others.

FIG. 20 is a perspective view of an embodiment of an electro-active lens
2000 having a multi-grid structure. Lens 2000 includes an electro-active material
2010 that can, in some embodiments, define a plurality of pixels, each of which can
be separated by a material having electrical insulating properties. Thus, eléctro-
active material 2010 can define a number of adjacent zones, each zone containing
one or more pixels.

Attached to one side of electro-active material 2010 is a metallic layer 2020,
which has a grid array of metallic electrodes 2030 separated by a material (not
shown) having electrical insulating properties. Attached to the opposite side (not
shown) of electro-active material 2010 is a symmetrically identical metallic layer
2020. Thus, each electro-active pixel is matched to .a pair of electrodes 2030 to
define a grid element pair. '

Attached to metallic layer 2020 is a conductive layer 2040 having a plurality
of interconnect vias 2050 each separated by a material (not shown) having electrical
insulating properties. Each interconnect via 2050 electrically couples one grid
element pair to a power supply and/or controller. In an alternative embodiment,
some and/or all of interconnect vias 2050 can connect more than one grid element

pair to a power supply and/or controller.
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It should be noted that in some embodiments, metallic layer 2020 is
eliminated. In other embodiments, metallic layer 2020 is replaced by an alignment
layer.

In certain inventive embodiments the front (distal) surface, intermediate
surface, and/or back surface can be made of a material comprising a conventional
photochromatic component. This photochromatic component may or may not be
utilized with an electronic produced tint feature associated as part of the electro-
active lens. In the event that it is utilized it would proVide an additive tint in a
complimentary manner, It should be pointed out, however, in many inventive
embodiments the photochromatic material is used solely with the electro-active lens
without an electronic tint component. The photochromatic material can be included
in an electro-active lens layer by way of the layer composition or added later to the
electro-active layer or added as part of an outer layer either on the front or the back
of the lens. Furthermore, the electro-active lenses of the invention can be hard-
coated front, back, or both can be coated with an anti-reflection coating as desired.

This construction is referred to as a sub-assembly and it can be electrically
controlled to create either a prismatic power, sphere power, astigmatic power
correction, aspheric correction, or aberration correction of the wearer. Furthermore,
the subassembly can be controlled to mimic that of a Fresnell or diffractive surface.
In one embodiment, if more than one type of correction is needed, two or more sub-
assemblies can be juxtaposed, separated by an electrically insulating layer. The
insulating layer may be comprised of silicone oxide. In another embodiment, the
same subassembly is utilized to create multiple power corrections. Either of the two
sub-assembly embodiments just discussed can be made of two different structures.
This first structural embodiment allows that each of the layers, the electro-active
layer, conductor, and metal, are contiguous, that is, continuous layers of material,
thus forming a single-interconnect structure. The second structural embodiment (as
shown in Figure 20) utilizes metallic layers in the form of a grid or array, with each

sub-array area electrically insulated from its neighbors. In this embodiment showing
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a multi-grid electro-active structure, the conductive layers are etched to provide
separate electrical contacts or electrodes to each sub-array or grid element. In this
manner, separate and distinct voltages may be applied across each grid element pair
in the layer, creating regions of different index of refraction in the electro-active
material layer. The details of design, including layer thickness, index of refraction,
voltages, candidate electro-active materials, layer structure, number of layers or
components, arrangement of layers or components, curvature of each layer and/or
components is left for the optical designer to decide.

It should be noted that either the multi-grid electro-active structure or the
single interconnect electro-active structures can be utilized as either a partial lens
field or a full lens field. However, when a partial field specific electro-active layer is
utilized, in most cases, an electro-active material having a closely matching
refractive index as that of the partial field specific electro-active non-activated layer
(the framing layer) is utilized laterally adjacent to and separated from the partial
field specific electro-active region by an insulator. This is done to enhance the
cosmetic nature of the electro-active lens by way of keeping the appearance of the
entire electro-active layer appearing as one, in the unactivated state. Also, it should
be pointed out that in certain embodiments, the framing layer is of a non-electro-
active material.

The polymer material can be of a wide variety of polymers where the electro-
active constituent is at least 30% by weight of the formulation. Such electro-active
polymer materials are well known and commercially available. Examples of this
material include liquid crystal polymers such as polyester, polyether, polyamide,
(PCB) penta cyano biphenyl and others. Polymer gels may also contain a thermoset
matrix material to enhance the processability of the gel, improve its adhesion to the
encapsulating conductive layers, and improve the optical clarity of the gel. By way
of examples only this matrix may be a cross-linked acrylate, methacrylate,
polyurethane, a vinyl polymer cross-linked with a difunctional or multifunctional

acrylate, methacrylate or vinyl derivative.
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The thickness of the gel layer can be, for example, between about 3 microns
to about 100 microns, but may be as thick as one millimeter, or as another example,
between about 4 microns to about 20 microns. The gel layer can have a modulus of,
for example, about 100 pounds per inch to about 800 pounds per inch, or as another
example, 200 to 600 pounds per inch. The metallic layer can have a thickness of, for
example, about 10~ microns to about 102 microns, and as another example, from
about 0.8 x 10~ microns to about 1.2 x 10°* microns. The conductive layer can have
a thickness of, for example, on the order of 0.05 microns to about 0.2 microns, and
as another example, from about 0.8 microns to about 0.12 microns, and as yét
another example, about 0.1 microns.

The metallic layer is used to provide good contact between the conductive
layer and the electro-active material. Those skilled in the art will readily recognize
the appropriate metal materials that could be used. For example, one could use gold
or silver.

In one embodiment, the refractive index of the electro-active material may
vary, for example, between about 1.2 units and about 1.9 units, and as another
example, between about 1.45 units and about 1.75 units, with the change in index of
refraction of at least 0.02 units per volt. The rate of change in the index with
voltage, the actual index of refraction of the electro-active material, and its
compatibility with the matrix material will determine the percentage composition of
the electro-active polymer into the matrix, but should result in a change of index of
refraction of the final composition of no less than 0.02 units per volt at a base
voltage of about 2.5 volts but no greater than 25 volts.

As previously discussed with the inventive embodiment utilizing a hybrid
design, the sections of the electro-active layer assembly are attached to a
conventional lens optic with an appropriate adhesive or bonding technique which is
transparent to visible light. This bonding assembly can be by way of release paper
or film having the electro-active layer pre-assembled and attached ready for bonding

to the conventional lens optic. It could be produced and applied to the awaiting lens
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optic surface in-situ. Also, it could be applied pre-applied to the surface of a lens
wafer, which is then adhesively bonded to the awaiting lens optic. It could be
applied to a semi-finished lens blank which is later surfaced or edged for the
appropriate size, shape as well as the appropriate total power needs. Finally, it could
be casted onto a preformed lens optic utilizing SurfaceCasting techniques. This
creates the electrically modifiable power of the invention. The electro-active layer
may occupy the entire lens area or only a portion of it.

The index of refraction of the electro-active layers can be correctly altered
only for the area needed to focus. For example, in the hybrid partial field design
previously discussed, the partial field area would be activated and altered within this
area. Therefore, in this embodiment the index of refraction is altered in only a
specific partial region of the lens. In another embodiment, that of a hybrid full field
design, the index of refraction is altered across the entire surface. Similarly, the
index of refraction is altered across the entire area in the non-hybrid design. As
discussed earlier, it has been discovered that in order to maintain an acceptable
optical cosmetic appearance the refractive index differential between adjacent areas
of an electro-active optic should be limited to a maximum of 0.02 units to 0.05 units
of refractive index differential, preferably 0.02 units to 0.03 units.

It is envisioned within the invention that in some cases the user would utilize
a partial field and then want to switch the electro-active layer to a full field. In this
case, the embodiment would be designed structurally for a full field embodiment;
however, the controller would be programmed to allow for switching the power
needs from a full field to a partial field and back again or vice versa.

In order to create the electric field necessary to stimulate ;Lhe electro-active
lens, voltage is delivered to the optical assemblies. This is provided by bundles of
small diameter wires, which are contained in the edges of the frames of the
spectacles. The wires run from a power source described below into the an electro-
active eyewear controller, and/or one or more controller components, and to the

frame edge surrounding each spectacle lens, where state-of-the-art wire bonding
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techniques used in semiconductor manufacturing link the wires to each grid element
in the optical assembly. In the single wire interconnect structured embodiment,
meaning one wire per conductive layer, only one voltage per spectacle lens is
required and only two wires would be necessary for each lens. The voltage would
be applied to one conductive layer, while its partner on the opposing side of the gel
layer is held at ground potential. In another embodiment, an alternating current
(AC) voltage is applied across opposing conductive layers. These two connections
are easily made at or near the frame edge of each spectacle lens.

If a grid array of voltages is used, each grid sub-area in the array is addressed
with a distinct voltage, and conductors connect each wire lead in the frame to a grid
element on the lens. An optically transparent conducting material such as indium
oxide, tin oxide, or indium tin oxide (ITO) may be used to form the conductive layer
of the electro-active assembly which is used to connect the wires in the frame edges
to each grid element in the electro-active lens. This method can be used regardless
of whether the electro-active area occupies the entire lens region or only a portion of
it |

To provide electric power to the optical assemblies, a source of electricity,
such as a battery, is included in the design. The voltages to create the electric field
are small, hence, the temples of the frames are designed to allow for the insertion
and extraction of miniature bulk batteries which provide this power. The batteries
are connected to the wire bundles through a multiplexing connection also contained
in the frame temples. In another embodiment, conformal thin film batteries are
attached to the surface of the frame temples with an adhesive that allows them to be
removed and replaced when their charge is dissipated. An alternative would be to
provide an AC adapter with an attachment to the frame-mounted batteries to allow in
situ charging of either the bulk or conformal thin-film batteries when not in use.

An alternate energy source is also possible whereby a miniature fuel cell

could be included in the spectacle frames to provide greater energy storage than
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batteries. The fuel cell could be recharged with a small fuel canister that injects fuel
into a reservoir in the spectacle frames.

It has been discovered that it is possible to minimize the electrical power
needs by way of utilizing an inventive hybrid multi-grid structure approach which
comprises in most cases but not all, a partial field specific region. It should be
pointed out, while one can utilize a hybrid partial field multi-grid structure, a hybrid
full field multi-grid structure can be utilized as well.

In another inventive approach, whereby non-conventional refractive error
such as aberrations are corrected, a tracking system is built into the eyewear, such as
discussed above, and the proper enabling software and programming of the electro-
active eyewear controller, and/or one or more controller components, housed in the
electro-active eyewear is provided. This inventive embodiment both tracks one’s
line of sight, by way of tracking one’s eyes, and applies the necessary electrical
energy to the specific area of the electro-active lens being looked through. In other
words, as the eyes move a targeted electrically energized area would move across
the lens corresponding to one’s line of sight directed through the electro-active lens.
This would be manifested in several different lens designs. For example, the user
could have a fixed power lens, an electro-active lens, or a hybrid of both types to
correct for conventional (sphere, cylinder, and prism) refractive error. In this
example, the non-conventional refractive error would be corrected by way of the
electro-active layer being of a multi-grid structure whereby, as the eye moves the
corresponding activated region of the electro-active lens would move with the eye.
In other words, the eye’s line-of-sight corresponding to the eye’s movement, as it
intersects the lens would move across the lens in relationship to the eye’s
movements.

In the above inventive example it should be pointed out that the multi-grid
electro-active structure, which is incorporated into or on the hybrid electro-active

lens can be of a partial field or a full field design.
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It should be pointed out utilizing this inventive embodiment one can
minimize the electrical needs by way of only electrically energizing the limited area
being directly viewed through. Therefore, the smaller area being energized the less
electrical power consumed for a given prescription at any one time. The non
directly viewed area would, in most cases but not all, not be energized or activated
and therefore, would correct for conventional refractive error that would get one to
20/20 vision correcting for example, myopia, hyperopia, astigmatism, and
presbyopia. The targeted and tracked area in this inventive embodiment would
correct for as much non-conventional refractive error as possible, that being irregular
astigmatism, aberrations, and ocular surface or layer irregularities. In other
inventive embodiments the targeted and tracked area could correct for also some
conventional error, as well. In several of the previous mentioned embodiments, this
targeted and tracked area can be automatically located with the assistance of the
controller, and/or one or more controller components, by way of either a range finder
located in the eyewear tracking the eye movements, with a eye tracking system
located in the eyewear or both a tracking system and a range finder system.

Although only a partial electro-active region is utilized in certain designs, the
entire surface is covered with the electro-active material to avoid a circular line
visible to the user in the lens in the nonactivated state. In some inventive
embodiments, a transparent insulator is utilized to keep the electrical activation
limited to the central area being activated and the unactivated peripheral electro-
active material is utilized to keep the edge of the active region invisible.

In another embodiment, thin film solar cell arrays can be attached to the
surface of the frames, and voltage is supplied to the wires and the optical grid by
photoelectric effect using sunlight or ambient room lighting. In one inventive
embodiment, solar arrays are used for primary power, with the miniature batteries
discussed earlier included as back up power. When electrical power is not needed

the batteries can be charged from the solar cells during these times in this
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embodiment. An alternative allows for an AC adapter and attachment to batteries
with this design.

In order to provide a variable focal length to the user, the electro-active
lenses are switchable. At least two switch positions are provided, however, more are
provided if needed. In the simplest embodiment, the electro-active lenses are either
on or off. In the off position, no current flows through the wires, no voltage is
applied to the grid assemblies, and only the fixed lens power is utilized. This would
be the case in a user requiring a far field distance correction, for example, assuming
of course, the hybrid electro-active lens utilizes either a single vision or multifocal
lens blank or optic which corrects for distance vision as part of its construction. To
provide near vision correction for reading, the switch would be on, providing a
predetermined voltage or array of voltages to the lenses, creating a positive add
power in the electro-active assemblies. If a mid-field correction is desired, a third
switch position can be included. The switch could be microprocessor controlled, or
manually user controlled. In fact, there could be several additional positions
included. In another embodiment, the switch is analog not digital, and provides
continuous variance of the focal length of the lens by adjusting a knob or lever much
like a volume control on a radio.

It may be the case that no fixed lens power is part of the design, and all
vision correction is accomplished via the electro-active lens. In this embodiment, a
voltage or array of voltages is supplied to the lens at all times if both a distance and
near vision correction is needed by the user. If only a distance correction or reading
accommodation is needed by the user, the electro-active lens would be on when
correction is needed and off when no correction is needed. However, this is not
always the case. In certain embodiments depending upon the lens design, turning
off or down the voltage will automatically increase the power of the distance and or
near vision zones.

In one exemplary embodiment, the switch itself is located on the spectacle

lens frames and is connected to a controller, for example, an Application Specific
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Integrated Circuit, contained in the spectacle frames. This controller responds to
different positions of the switch by regulating the voltages supplied from the power
source. As such, this controller makes up the multiplexer discussed above, which
distributes various voltages to the connecting wires. The controller may also be of
an advanced design in the form of a thin film and be mounted like the battery or
solar cells conformably along the surface of the frames.

In one exemplary embodiment, this controller, and/or one or more controller
components, is fabricated and/or programmed with knowledge of the user’s vision
correction requirements, and allows the user to easily switch between different
arrays of pre-determined voltages tailored for his or her individual vision
requirements. This electro-active eyewear controller, and/or one or more controller
components, is easily removable and/or programmable by the vision care specialist
or technician and replaced and/or reprogrammed with a new "prescription”
controller when the user’s vision correction requirements change.

One aspect of the controller-based switch is that it can change the voltage
applied to an electro-active lens in less than a microsecond. If the electro-active
layer is manufactured from a fast-switching material, it is possible that the rapid
change in focal length of the lenses may be disruptive to the wearer’s vision. A
gentler transition from one focal length to another may be desirable. As an
additional feature of this invention, a "lag time" can be programmed into the
controller that would slow the transition. Conversely, a "lead time" could be
programmed into the controller that would speed the transition. Similarly, the
transition could be anticipated by a predictive algorithm.

In any event, the time constant of the transition can be set so that it is
proportional and/or responsive to the refractive change needed to accommodate the
wearer’s vision. For example, small changes in focusing power could be switched
rapidly; while a large change in focusing power, such as a wearer quickly moving

his gaze from a distant object to read printed material, could be set to occur over a
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longer time period, say 10-100 milliseconds. This time constant could be adjustable,
according to the comfort of the wearer.

In any event, it is not necessary for the switch to be on the spectacles
themselves. In another exemplary embodiment, the switch is in a separate module,
possibly in a pocket in the user’s clothing, and is activated manually. This switch
could be connected to the spectacles with a thin wire or optical fiber. Another
version of the switch contains a small microwave or radio-frequency short-range
transmitter which sends a signal regarding switch position to a tiny receiver antenna
mounted conformably on the spectacle frames. In both of these switch
configurations, the user has direct but discreet control over the focal length variation
of his or her spectacles.

In yet another exemplary embodiment, the switch is automatically controlled
by a range finding device located, for example, in the frame, on the frame, in the
lens, and/or on the lens of the spectacles, and pointing forward toward the object to
be perceived.

FIG. 21 is a perspective view of another inventive embodiment of electro-
active eyewear 2100. In this illustrative example, frames 2110 contain electro-active
lenses 2120 that are connected by connecting wires 2130 to controller 2140
(integrated circuit) and power source 2150. A range finder transmitter 2160 is
attached to an electro-active lens 2120 and a range finder receiver 2170 1s attached
to the other electro-active lens 2120. In various alternative embodiments,
transmitter 2160 and/or receiver 2170 can be attached to any electro-active lens
2120, attached to frame 2110, embedded in lens 2120, and/or embedded in frame
2110. Further, range finder transmitter 2160 and/or receiver 2170 can be controlled
by controller 2140 and/or a separate controller (not shown). Similarly, signals
received by receiver 2170 can be processed by controller 2140 and/or a separate
controller (not shown).

In any event, this range finder is an active seeker and can utilize various

sources such as: lasers, light emitting diodes, radio-frequency waves, microwaves, or
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ultrasonic impulses to locate the object and determine its distance. In one
embodiment, a vertical cavity surface-emitting laser (VCSEL) is used as the light
transmitter. The small size and flat profile of these devices make them attractive for
this application. In another embodiment, an organic light emitting diode, or OLED,
is used as the light source for the rangefinder. The advantage of this device is that
OLED:s can often be fabricated in a way that they are mostly transparent. Thus, an
OLED might be a preferable rangefinder design if cosmetics is a concern, since it
could be incorporated into the lens or frames without being noticeable.

An appropriate sensor to receive the reflected signal off the object is placed
in one or more positions on the front of the lens frames and connected to a tiny
controller to compute the range. This range is sent via a wire or optical fiber to the
switching controller located in the lens frames or a wireless remote carried on
oneself and analyzed to determine the correct switch setting for that object distance.
In some cases, the ranging controller and switching controller may be integrated
together.

In another exemplary embodiment, the switch can be controlled by a small
but rapid movement of the user’s head. This would be accomplished by including a
tiny micro-gyroscope or micro-accelerometer in the temple on the lens frames. A
small, rapid shake or twist of the head would trigger the micro-gyro or micro-
accelerometer and cause the switch to rotate through its allowed position settings,
changing the focus of the electro-active lens to the desired correction.

Yet another exemplary embodiment uses a combination of microgyroscope
with a manual switch. In this embodiment, the microgyroscope is utilized for mostly
reading and visual functions below the 180 so as to react to one’s head tilt. Thus,
when one’s head tilts, the microgyroscope sends a signal to the controller indicating
the degree of head tilt, which is then converted into increased focusing power,
depending on the severity of the tilt. The manual switch, which can be remote, is
used for overriding the microgyroscope for certain visual functions at or above the

180, such as working on a computer.
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In still another exemplary embodiment, a combination of a rangefinder and a
microgyroscope is utilized. The microgyroscope is utilized for near vision, and
other vision functions below the 180, and the rangefinder is used for viewing
distances which are above the 180 and are of a viewing distance of, for example,
four feet or less.

As an alternative to the manual switch or range finder design to adjust the
focusing power of the electro-active assembly, another exemplary embodiment
utilizes an eye-tracker to measure inter-pupillary distance. As the eyes focus on
distant or near objects, this distance changes as the pupils converge or diverge. At
least two light-emitting diodes and at least two adjacent photo-sensors to detect
reflected light from the diodes off the eye are placed on the inside frame near the
nose bridge. This system can sense the position of the edge of the pupil of each eye
and convert the position to inter-pupillary distance to calculate the distance of the
object from the user’s eye plane. In certain embodiments three or even four light
emitting diodes and photo sensors are used to track eye movements.

In addition to vision correction, the electro-active layer can also be used to
give a spectacle lens an electro-chromic tint. By applying an appropriate voltage to
an appropriate gel polymer or liquid crystal layer, a tint or sunglass effect can be
imparted to the lens, which alternates the light transmission somewhat through the
lens. This reduced light intensity gives a "sunglass" effect to the lens for the comfort
of the user in bright, outdoor environment. Liquid crystal compositions and gel
polymers with high polarizability in response to an applied electric field are most
attractive for this application.

In some inventive embodiments, this invention may be used in locations
where temperature variations may be sizeable enough to affect the index of
refraction of the electro-active layer. Then, a correction factor to all of the supplied
voltages to the grid assemblies would have to be applied to compensate for this
effect. A miniature thermistor, thermocouple, or other temperature sensor mounted

in or on the lens and/or frame and connected to the power source senses changes in
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temperature. The controller converts these readings into voltage changes needed to
compensate for the change in refractive index of the electro-active material.

However, in certain embodiments electronic circuitry is actually built into or
on the lens surface for the purpose of increasing the temperature of the electro-active
layer or layers. This is done to further reduce the refractive index of the electro-
active layers thus maximizing lens power changes. Increased temperature can be
utilized either with or without voltage increases thus giving additional flexibility in
being able to control and change the lens power by way of refractive index changes.
When temperature is utilized it is desirable to be able to measure, get feed back and
control the temperature which has been deliberately applied.

In the case of either a partial or full field grid array of individually addressed
electro-active regions, many conductors may be necessary to multiplex specific
voltages from the controller to each grid element. For ease of engineering these
interconnects, the invention locates the controller in the front section of the spectacle
frames, for example, in the nose bridge area. Thus, the power source, which is
located in the temples, will be connected to the controller by only two conductors
through the temple-front frame hinge. The conductors linking the controller to the
lenses can be totally contained within the front section of the fréme.

In some embodiments of the invention, the spectacles may have one or both
spectacle frame temples, parts of which are easily removable. Each temple will
consist of two parts: a short one which remains connected to the hinge and front
frame section and a longer one which plugs into this piece. The unpluggable part of
the temples each contain an electrical power source (battery, fuel cell, etc.) and can
be simply removed and reconnected to the fixed portion of the temples. These
removable temples are rechargeable, for example, by placing in a portable A.C.
charging unit which charges by direct current flow, by magnetic induction, or by any
other common recharging method. In this manner, fully charged replacement
temples may be connected to the spectacles to provide continuous, long-term

activation of the lenses and ranging system. In fact, several replacement temples
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may be carried by the user in pocket or purse for this purpose.

In many cases, the wearer will require spherical correction for distance, near,
and/or intermediate vision. This allows a variation of the fully interconnected grid
array lens, which takes advantage of the spherical symmetry of the required
corrective optic. In this case a special geometrically shaped grid consisting of
concentric rings of electro-active regions may comprise either the partial region or
full field lens. The rings may be circular or non circular such as, for example,
elliptical. This configuration serves to reduce substantially the number of required
electro-active regions that must be separately addressed by conductor connections
with different voltages, greatly simplifying the interconnect circuitry. This design
allows for the correction of astigmatism by employing a hybrid lens design. In this
case, the conventional optic may provide cylindrical and/or astigmatic correction,
and the concentric ring electro-active layer may provide the spherical distance and/or
near vision correction.

This concentric ring, or toroidal zone, embodiment allows for great
flexibility in adapting the electro-active focusing to the wearer’s needs. Because of
the circular zone symmetry, many more thinner zones can be fabricated without
increasing the wiring and interconnect complexity. For example, an electro-active
lens made from an array of 4000 square pixels will require wiring to address all
4006 zones; a need to cover a circular partial region area of 35 millimeters diameter
will yield a pixel pitch of about 0.5 millimeters. On the other hand, an adaptive
optic made from a pattern of concentric rings of the same 0.5 millimeter pitch (or
ring thickness) will require only 35 toroidal zones, greatly reducing the wiring
complexity. Conversely, the pixel pitch (and resolution) can be decreased to only
0.1 millimeters and only increase the number of zones (and interconnects) to 175.
The greater resolution of the zones may translate into greater comfort for the wearer,
since the radial change in refractive index from zone to zone is smoother and more
gradual. Of course, this design restricts one to only vision corrections which are

spherical in nature.
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It has been further discovered that the concentric ring design can tailor the
thickness of the toroidal rings so as to place the greatest resolution at the radius
where it is needed. For example, if the design calls for phase-wrapping, i.e., taking
advantage of the periodicity of light waves to achieve greater focusing power with
materials of limited refractive index variation, one can design an array with narrower
rings at the periphery and wider rings at the center of the circular partial region of
the electro-active area. This judicious use of each toroidal pixel yields the greatest
focusing power obtainable for the number of zones utilized while minimizing the
aliasing effect present in low resolution systems that employ phase-wrapping.

In another embodiment of this invention, it may be desired to smooth the
sharp transition from the far-field focus region to the near vision focus region in
hybrid lenses employing a partial electro-active area. This occurs, of course, at the
circular boundary of the electro-active region. In order to accomplish this, the
invention would be programmed to have regions of less power for near vision in the
periphery of the electro-active region. For example, consider a hybrid concentric
ring design with a 35 mm diameter electro-active region, where the fixed focal
length lens provides a distance correction, and the electro-active region provides a
+2.50 add power presbyopic correction. Instead of maintaining this power all the
way out to the periphery of the electro-active region, several toroidal regions or
"bands", each containing several addressable electro-active concentric ring zones,
would be programmed to have decreasing power at larger diameters. For example,
during activation one embodiment might have a central 26 mm diameter circle of
+2.50 add power, with a toroidal band extending from 26 to 29 mm diameter with
+2.00 add power, another toroidal band extending from 29 to 32 mm diameter with
+1.5 add power, surrounded by a toroidal band extending from 32 to 35 mm
diameter with +1.0 add power. This design may be useful in providing some users
with a more pleasant wearing experience.

When utilizing an ophthalmic spectacle lens one generally utilizes the top

approximately one-half of the lens for far distance viewing. Approximately 2 to 3
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mm above the mid-line and 6 to 7 mm below the mid-line for intermediate distance
viewing and from 7 - 10 mm below the mid-line for near distance viewing.

Aberrations created in the eye appear different for distances from the eye and
need to be corrected differently. An object’s distance that is being viewed is directly
related to the specific aberration correction needed. Therefore, an aberration created
from the eye’s optical system will need approximately the same correction for all far
distances, approximately the same correction for all intermediate distances, and
approximately the same correction for all near point distances. Therefore, the
invention allows for the electro-active adjustment of the lens to correct certain
aberrations of the eye, in three or four sections of the lens (distance section,
intermediate section and near section), as opposed to trying to adjust the electro-
active lens grid-by-grid as the eye and the eye’s line of sight moves across the lens.

FIG. 22 is a front view of an embodiment of an electro-active lens 2200.
Within lens 2200 are defined various regions proving different refractive corrections.
Below mid-line B-B, several near distance corrective regions 2210 and 2220 each
having a different corrective power, are surrounded by a single intermediate distance
corrective region 2230. Although only two near distance corrective regions 2210
and 2220 are shown, any number of near distance corrective regions can be
provided. Similarly, any number of intermediate distance corrective regions can be
provided. Above mid-line B-B, a far distance corrective region 2240 are provided.
Regions 2210, 2220, and 2230 can be activated in a programmed sequence manner,
to save power for example, or in a static on-off manner similar to a conventional tri-
focal. When looking from far to near, or from near to far, lens 2200 can help the
wearer’s eye focus, by smoothing the transition between the various focal lengths of
the various regions. Thereby, the phenomenon of "image jump" is relieved or
greatly reduced. This improvement is also provided in the embodiments shown in
FIGS. 23 and 24, below.

FIG. 23 is a front view of an embodiment of another elecfro-active lens

2300. Within lens 2300 are defined various regions proving different refractive
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corrections. Below mid-line C-C, a single near distance corrective region 2310 is
surrounded by a single intermediate distance corrective region 2320. Above mid-
line C-C, is located a single far distance corrective region 2330.

FIG. 24 is a front view of an embodiment of an embodiment of another
electro-active lens 2400. Within lens 2400 are defined various regions providing
different refractive corrections. A single near distance corrective region 2410 is
surrounded by a single intermediate distance corrective region 2420, which is
surrounded by a single far distance corrective region 2430.

FIG. 25 is a side view of an embodiment of another electro-active lens 2500.
Lens 2500 includes a conventional lens optic 2510 to which several full field
electro-active regions 2520, 2530, 2540, and 2550 are attached, each separated from
the adjacent regions by insulating layers 2525, 2535, and 2545.

FIG. 26 is a side view of an embodiment of another electro-active lens 2600.
Lens 2600 includes a conventional lens optic 2610 to which several partial field
electro-active regions 2620, 2630, 2640, and 2650 are attached, each separated from
the adjacent regions by insulating layers 2625, 2635, and 2645. Framing region
2660 surrounds electro-active regions 2620, 2630, 2640, and 2650.

Returning to the discussion of diffractive electro-active lenses, an electro-
active lens for correcting refractive error can be fabricated using an electro-active
layer adjacent to a glass, polymer, or plastic substrate lens which is imprinted or
etched with a diffractive pattern. The surface of the substrate lens which has the
diffractive imprint is directly in contact with the electro-active material. Thus, one
surface of the electro-active layer is also a diffractive pattern which is the mirror
image of that on the lens substrate surface.

The assembly acts as a hybrid lens, such that the substrate lens always
provides a fixed corrective power, typically for distance correction. The index of
refraction of the electro-active layer in its unactivated state is nearly identical to that
of the substrate lens; this difference should be 0.05 index units or less. Thus, when

the electro-active lens is unactivated, the substrate lens and electro-active layer have
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the same index, and the diffractive pattern is powerless, and provides no correction
(0.00 diopter). In this state, the power of the substrate lens is the only corrective
power.

When the electro-active layer is activated, its index changes, and the
refractive power of the diffraction pattern becomes additive to the substrate lens.
For example, if the substrate lens has a power of -3.50 diopter, and the electro-
active diffractive layer has a power when activated of +2.00 diopter, the total power
of the electro-active lens assembly is —1.50 diopter. In this way, the electro-active
lens allows for near vision or reading. In other embodiments, the electro-active
layer in the activated state may be index matched to the lens optic.

Electro-active layers that use liquid crystals are birefringent. That 1s, they
display two different focal lengths in their unactivated state when exposed to
unpolarized light. This birefringence gives rise to double or fuzzy images on the
retina. There are two approaches to solving this problem. The first requires at least
two electro-active layers to be used. One is fabricated with the electro-active
molecules aligned longitudinally in the layer, while the other is fabricated with
latitudinally oriented molecules in its layer; thus, the molecular alignment in the two
layers is orthogonal to each other. In this manner, both polarizations of light are
focused equally by both of the layers, and all light is focused at the same focal
length.

This can be accomplished by simply stacking the two orthogonally-aligned
electro-active layers or by an alternative design in which the center layer of the lens
is a double-sided plate, i.e., with identical diffraction patterns etched on both sides.
Electro-active material is then placed in a layer on both sides of the center plate,
assuring that their alignments are orthogonal. Then a cover superstrate is placed
over each electro-active layer to contain it. This provides a simpler design than
superimposing two distinct electro-active/diffractive layers on top of each other.

A different alternative requires one to add a cholesteric liquid crystal to the

electro-active material to give it a large chiral component. It has been found that a
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certain level of chiral concentration eliminates the in-plane polafization sensitivity,
and obviates the need for two electro-active layers of purely nematic liquid crystal as
a component in the electro-active material.

Turning now to the materials used for the electro-active layer, examples of
material classes and specific electro-active materials that can be used for the electro-
active layer and lens of the present invention are listed below. Other than the liquid
crystal materials listed below in class I, we generally refer to each of these classes of

materials as polymer gels.

I) Liquid crystals

This class includes any liquid crystal film that forms nematic, smectic, or
cholesteric phases that possess a long-range orientational order that can be
controlled with an electric field. Examples of nematic liquid crystals are: pentyl-
cyano-biphenyl (5CB), (n-octyloxy)-4-cyanobiphenyl (80CB). Other examples of
liquid crystals are then=3, 4, 5, 6,7, 8, 9, of the compound 4-cyano-4-n-
alkylbiphenyls, 4-n-pentyloxy-biphenyl, 4-cyano-4"-n-alkyl-p-terphenyls, and
commercial mixtures such as E7, E36, E46, and the ZLI-series made by BDH
(British Drug House)- Merck.

IT) Electro-optic polymers

This class includes any transparent optical polymeric material such as those
disclosed in "Physical Properties of Polymers Handbook" by J. E. Mark, American
Institute of Physics, Woodburry, New York, 1996, containing molecules having
unsymmetrical polarized conjugated p electrons between a donor and an acceptor
group (referred to as a chromophore) such as those disclosed in "Organic Nonlinear
Optical Materials" by Ch. Bosshard et al., Gordon and Breach Phblishers,
Amsterdam, 1995. Examples of polymers are as follows: polystyrene,
polycarbonate, polymethylmethacrylate, polyvinylcarbazole, polyimide, polysilane.

Examples of chromophores are: paranitroaniline (PNA), disperse red 1 (DR 1), 3-
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methyl-4-methoxy-4'-nitrostilbene, diethylaminonitrostilbene (DANS), diethyl-thio-
barbituric acid.

Electro-optic polymers can be produced by: a) following a guest/host
approach, b) by covalent incorporation of the chromophore into the polymer
(pendant and main-chain), and/or c) by lattice hardening approaches such as cross-

linking.

HI) Polymer liquid crystals

This class includes polymer liquid crystals (PLCs), which are also sometimes
referred to as liquid crystalline polymers, low molecular mass liquid crystals, self-
reinforcing polymers, in situ-composites, and/or molecular composites. PLCs are
copolymers that contain simultaneously relatively rigid and flexible sequences such
as those disclosed in "Liquid Crystalline Polymers: From Structures to Applications"
by W. Brostow, edited by A. A. Collyer, Elsevier, New-York-London, 1992,
Chapter 1. Examples of PLCs are: polymethacrylate comprising 4-cyanophenyl

benzoate side group and other similar compounds.

IV) Polymer dispersed liquid crystals

This class includes polymer dispersed liquid crystals (PDLCs), which consist
of dispersions of liquid crystal droplets in a polymer matrix. These materials can be
made in several ways: (1) by nematic curvilinear aligned phases (NCAP), by
thermally induced phase separation (TIPS), solvent-induced phase separation (SIPS),
and polymerization-induced phase separation (PIPS). Examples of PDLCs are:
mixtures of liquid crystal E7 (BDH-Merck) and NOA65 (Norland products, Inc.
NI); mixtures of E44 (BDH-Merck) and polymethylmethacrylate (PMMA);
mixtures of E49 (BDH-Merck) and PMMA; mixture of the monomer
dipentaerythrol hydroxy penta acrylate, liquid crystal E7, N-vinylpyrrolidone, N-
phenylglycine, and the dye Rose Bengal.
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V) Polymer stabilized liquid crystals

This class includes polymer-stabilized liquid crystals (PSLCs), which are
materials that consist of a liquid crystal in a polymer network in which the polymer
constitutes less than 10% by weight of the liquid crystal. A photopolymerizable
monomer is mixed together with a liquid crystal and an UV polymerization initiator.
After the liquid crystal is aligned, the polymerization of the monomer is initiated
typically by UV exposure and the resulting polymer creates a network that stabilizes
the liquid crystal. For examples of PSLCs, see, for instance: C. M. Hudson et al.
Optical Studies of Anisotropic Networks in Polymer-Stabilized Liquid Crystals,
Journal of the Society for Information Display, vol. 5/3, 1-5, (1997), G. P.
Wiederrecht et al, Photorefractivity in Polymer-Stabilized Nematic Liquid Crystals,
J. of Am. Chem. Soc., 120, 3231-3236 (1998).

V1) Self-assembled nonlinear supramolecular structures

This class includes electro-optic asymmetric organic films, which can be
fabricated using the following approaches: Langmuir-Blodgett films, alternating
polyelectrolyte deposition (polyanion/polycation) from aqueous solutions,
molecular beam epitaxy methods, sequential synthesis by covalent coupling
reactions (for example: organotrichlorosilane-based self-assembled multilayer
deposition). These techniques usually lead to thin films having a thickness of less

than about 1 mm.

Still other advantages and embodiments of the invention will become readily
apparent to those skilled in this art from the above-recited detailed description.
Accordingly, the drawings, descriptions, and examples provided herein are to be
regarded as exemplary and illustrative in nature, and not as restrictive. For example,
electro-active eyewear can be provided that has one hybrid lens and one non-hybrid
lens. Similarly, electro-active eyewear can be provided that has one full field

electro-active lens and one partial field electro-active lens. Likewise, electro-active
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eyewear can be provided that has one lens that employs a single interconnect electro-

active structure and another that employs a multi-grid electro-active structure.
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What Is Claimed Is:

1. An electro-active spectacle lens comprising:
a first lens optic having astigmatic correction;
a first electro-active zone positioned in a cooperative relationship

with said first lens optic.

2. The electro-active lens of claim 1, wherein said first electro-active zone is

included in an electro-active layer.

3. The electro-active lens of claim 1, wherein said first electro-active zone is

included in an electro-active region.

4, The electro-active lens of claim 1, wherein said first electro-active zone is

included in an electro-active structure.

5. The electro-active lens of claim 1, wherein said astigmatic correction

includes astigmatic power correction.

6. The electro-active lens of claim 1, wherein said astigmatic correction
includes astigmatic axis correction.
7. The electro-active lens of claim 1, wherein said electro-active lens is adapted

to correct refractive error to about 20/20.

8. The electro-active lens of claim 1, wherein said electro-active lens is adapted

to correct refractive error to better than 20/20.

9, The electro-active lens of claim 1, wherein said electro-active lens is adapted

to correct refractive error to about 20/15.
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The electro-active lens of claim 1, wherein said electro-active lens is adapted

to correct refractive error to better than 20/15.

The electro-active lens of claim 1, wherein said electro-active lens is adapted

to correct refractive error to about 20/10.

The electro-active lens of claim 1, wherein said electro-active lens is adapted

to correct refractive error to better than 20/10.

The electro-active lens of claim 1, wherein said first electro-active zone is a

single interconnect structure.

The electro-active lens of claim 1, wherein said first electro-active zone is a

pixelated structure.

The electro-active lens of claim 1, wherein said first electro-active zone is a

hybrid structure.

The electro-active lens of claim 1, wherein said first electro-active zone is a

non-hybrid structure.

The electro-active lens of claim 1, wherein said first electro-active zone

encompasses a portion of a layer.

The electro-active lens of claim 1, wherein said first electro-active zone

encompasses all of a layer.

The electro-active lens of claim 1, wherein said first electro-active zone is
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embedded within said first lens optic.

20. The electro-active lens of claim 1, wherein said first electro-active zone is

attached to said first lens optic.

21. The electro-active lens of claim 1, wherein said first electro-active zone is

bonded to said first lens optic.

22.  The electro-active lens of claim 1, wherein said first electro-active zone is

attached to a coating attached to said first lens optic.

23. The electro-active lens of claim 1, wherein said first electro-active zone is

deposited on said first lens optic.
24.  The electro-active lens of claim 1, wherein said first lens optic has a front
convex surface, and said first electro-active zone is attached to said front

convex surface.

25. The electro-active lens of claim 1, wherein said first lens optic has a concave

surface, and said first electro-active zone is attached to said concave surface.
26. The electro-active lens of claim 1, wherein said first lens optic has a surface,
said first electro-active zone is attached to said surface, and a scratch

resistant coating is attached to said first electro-active zone.

27. The electro-active lens of claim 1, wherein said first electro-active zone is

adapted to correct conventional refractive error.

28. The electro-active lens of claim 1, wherein said first electro-active zone is
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adapted to correct non-conventional refractive error.

29. The electro-active lens of claim 1, wherein said first electro-active zone is

adapted to correct presbyopia.

30. The electro-active lens of claim 1, wherein said first electro-active zone is

adapted to correct near vision refractive error.

31 The electro-active lens of claim 1, wherein said first lens optic is a plano
lens.
32. The electro-active lens of claim 1, wherein said first lens optic is a single

vision corrective optic.

33. The electro-active lens of claim 1, wherein said first lens optic is a multifocal

corrective optic.

34, The electro-active lens of claim 1, wherein said first lens optic is a

progressive multifocal corrective optic.

35. The electro-active lens of claim 1, wherein said first lens optic provides

astigmatic power and axis correction.

36. The electro-active lens of claim 1, wherein said first electro-active zone is

centered with respect to said first lens optic.

37. The electro-active lens of claim 1, wherein said first electro-active zone is

decentered with respect to said first lens optic.
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The electro-active lens of claim 1, wherein said first electro-active zone has
an optical center that is decentered with respect to an optical center of said

first lens optic.

The electro-active lens of claim 1, wherein said first electro-active zone has a

diameter of about 10 millimeters to about 40 millimeters.

The electro-active lens of claim 1, wherein said first electro-active zone has a

diameter of about 20 millimeters to about 35 millimeters.

The electro-active lens of claim 1, wherein said first electro-active zone has

an uneven thickness.

The electro-active lens of claim 1, wherein said first electro-active zone has a

thickness that varies to create a lens shape.

The electro-active lens of claim 1, wherein said first electro-active zone has a

thickness that varies to create a convergent lens shape.

The electro-active lens of claim 1, wherein said first electro-active zone has a

thickness that varies to create a divergent lens shape.

The electro-active lens of claim 1, wherein said first electro-active zone

includes a polymer gel.

The electro-active lens of claim 1, wherein said first electro-active zone

includes a metallic layer.

The electro-active lens of claim 1, wherein said first electro-active zone

Page 265 of 1417



WO 01/02895 PCT/US00/17964

48.

49.

50.

51.

52.

53.

54.

67

includes a conductive layer.

The electro-active lens of claim 1, further comprising a second electro-active

zone positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising a polymer gel second
electro-active zone positioned in a cooperative relationship with said first

lens optic.

The electro-active lens of claim 1, further comprising a liquid crystal second
electro-active zone positioned in a cooperative relationship with said first

lens optic.

The electro-active lens of claim 1, further comprising a tint effect second
electro-active zone positioned in a cooperative relationship with said first

lens optic.

The electro-active lens of claim 1, further comprising a sunglass effect
second electro-active zone positioned in a cooperative relationship with said

first lens optic.

The electro-active lens of claim 1, further comprising a photochromatic
second electro-active zone positioned in a cooperative relationship with said

first lens optic.
The electro-active lens of claim 1, further comprising a anti-reflective second

electro-active zone positioned in a cooperative relationship with said first

lens optic.

Page 266 of 1417



WO 01/02895 PCT/US00/17964

55.

56.

57.

58.

59.

60.

61.

62.

68

The electro-active lens of claim 1, further comprising a protective layer

positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising a second electro-active
zone positioned in a cooperative relationship with said first electro-active

zone.

The electro-active lens of claim 1, further comprising a second electro-active
zone positioned in a cooperative relationship with said first electro-active

zone and separated from said first electro-active zone by an insulator.

The electro-active lens of claim 1, further comprising a second electro-active

zone positioned concentrically with said first electro-active zone.

The electro-active lens of claim 1, further comprising a second electro-active
zone positioned proximally to said first electro-active zone with respect to a

wearer’s eye.

The electro-active lens of claim 1, further comprising a second electro-active
zone positioned distally to said first electro-active zone with respect to a

wearer’s line of eye.

The electro-active lens of claim 1, further comprising a second electro-active

zone positioned adjacent to said first electro-active zone.
The electro-active lens of claim 1, further comprising a second electro-active

zone positioned adjacent to said first electro-active zone with respect to a

wearer’s line of eye.
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The electro-active lens of claim 1, further comprising a second lens optic

positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising a second lens optic

positioned in a cooperative relationship with said first electro-active zone.

The electro-active lens of claim 1, further comprising a second lens optic
positioned in a cooperative relationship with said first lens optic, said
electro-active zone positioned between said second lens optic and said first

lens optic.

The electro-active lens of claim 1, further comprising a Fresnell layer

positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising an etched Fresnell

layer positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising a diffractive layer

positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising an etched diffractive

layer positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising a diffractive zone

etched into said first lens optic.

The electro-active lens of claim 1, further comprising a prismatic layer

positioned in a cooperative relationship with said first lens optic.
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The electro-active lens of claim 1, further comprising a prismatic zone within

said first lens optic.

The electro-active lens of claim 1, further comprising a diffractive second

lens optic positioned in a cooperative relationship with said first lens optic.

The electro-active lens of claim 1, further comprising an energy source

connected to said electro-active zone.

The electro-active lens of claim 1, further comprising a controller connected

to said electro-active zone.

The electro-active lens of claim 1, further comprising a removable controller

connected to said electro-active zone.

The electro-active lens of claim 1, further comprising a controller adapted to

be coupled to said electro-active zone.

The electro-active lens of claim 1, further comprising a programmable

controller connected to said electro-active zone.

The electro-active lens of claim 1, further comprising a programmable

controller adapted to be coupled to said electro-active zone.

The electro-active lens of claim 1, further comprising a controller connected

to said electro-active zone, said controller including a processor.

The electro-active lens of claim 1, further comprising a controller connected

to said electro-active zone, said controller including a memory.
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The electro-active lens of claim 1, further comprising a controller connected
to said electro-active zone, said controller including an input/output

mechanism.

The electro-active lens of claim 1, further comprising an eye-care-

professional-operable controller connected to said electro-active zone.

The electro-active lens of claim 1, further comprising an eye-care-

‘professional-adjustable controller connected to said electro-active zone.

The electro-active lens of claim 1, further comprising a wearer-operable

controller connected to said electro-active zone.

The electro-active lens of claim 1, further comprising a wearer-adjustable

controller connected to said electro-active zone.

The electro-active lens of claim 1, further comprising a controller connected
to said electro-active zone, said controller adapted to change a voltage

applied to said electro-active zone.

The electro-active lens of claim 1, further comprising a controller connected
to said electro-active zone, said controller adapted to change a voltage
applied to said electro-active zone in a variable manner allowing for the

focus of vision from far to near and from near to far.
The electro-active lens of claim 1, further comprising a controller connected

to said electro-active zone, said controller adjustable to change a voltage

applied to said electro-active zone in a variable manner allowing for the
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focus of vision from far to near and from near to far

The electro-active lens of claim 1, wherein said first electro-active zone

includes an plurality of diffractive zones.

The electro-active lens of claim 1, wherein said first electro-active zone

includes an array of electrically-driven pixels.

The electro-active lens of claim 1, wherein said first electro-active zone

includes a grid array of electrically-driven pixels.
The electro-active lens of claim 1, wherein said first electro-active zone
includes an array of electrically-driven pixels, each pixel having an

electrically-alterable index of refraction.

The electro-active lens of claim 1, wherein said first electro-active zone is

configured in a circular shape.

The electro-active lens of claim 1, wherein said first electro-active zone is

configured in an ellipsoidal shape.

The electro-active lens of claim 1, wherein said first electro-active zone is

configured in an annular shape.

The electro-active lens of claim 1, wherein said electro-active lens is

mounted in a spectacle frame.

The electro-active lens of claim 1, wherein said electro-active lens is

mounted in a phoropter.
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The electro-active lens of claim 1, further comprising a controller connected
to said electro-active zone, said controller connected to a line-of-sight

tracker.

The electro-active lens of claim 1, further comprising a controller connected
to said electro-active zone and to a line-of-sight tracker, wherein said
controller is adapted to activate said electro-active zone in response to a line-

of-sight of a wearer.

The electro-active lens of claim 1, further comprising a controller connected
to said electro-active zone and to a line-of-sight tracker, wherein said
controller is adapted to activate an area of said electro-active zone, said area

corresponding to a line-of-sight of a wearer of the electro-active lens.

The electro-active lens of claim 1, wherein said first electro-active zone
includes an array of electrically-driven pixels adapted to fail-safe if

electricity is unavailable to said pixels.

The electro-active lens of claim 1, wherein said first electro-active zone
includes a diffractive zone adapted to fail-safe if electricity is unavailable to

said diffractive zone.
The electro-active lens of claim 1, wherein said first electro-active zone
includes a diffractive zone adapted to fail-safe if electricity is unviable to

said diffractive zone.

The electro-active lens of claim 1, further comprising a controller connected

to said electro-active zone, said controller connected to a rangefinder.
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An electro-active spectacle lens comprising:
a first lens optic having astigmatic correction;
a plurality of electro-active zones positioned in a cooperative

relationship with said first lens optic.

The electro-active lens of claim 106, wherein each of said electro-active

zones is separated from an adjacent electro-active zone by an insulator.

The electro-active lens of claim 106, wherein each of said electro-active

zones includes a grid of pixels.

The electro-active lens of claim 106, further comprising a controller
connected to said plurality of zones, said controller adapted to change a

voltage applied to each of said plurality of zones.

The electro-active lens of claim 106, further comprising a controller
connected to said plurality of zones, said controller adapted to change a

voltage applied to less than all of said plurality of zones.

The electro-active lens of claim 106, further comprising a controller
connected to said plurality of zones, said controller adapted to energize less
than all of said plurality of zones.

The electro-active lens of claim 106, further comprising a controller
connected to said plurality of zones, said controller adapted to energize each

of said plurality of zones.

An electro-active lens comprising:

Page 273 of 1417



wm A W N

—

O 0 NN O v AW N

WO 01/02895 PCT/US00/17964

114.

115.

116.

117.

118.

119.

75

a first lens optic having a first index of refraction;

a first electro-active zone positioned in a cooperative relationship
with said first lens optic, said first electro-active zone having a second index
of refraction within about 0.00 refractive units to about 0.05 refractive units

of said first index of refraction.

The electro-active lens of claim 113, wherein said first electro-active zone is

included in an electro-active layer.

The electro-active lens of claim 113, wherein said first electro-active zone is

included in an electro-active region.

The electro-active lens of claim 113, wherein said first electro-active zone is

included in an electro-active structure.

An electro-active lens comprising:

a first lens optic;

a first electro-active zone positioned in a cooperative relationship
with said first lens optic, said first electro-active zone having a first index of
refraction;

a second electro-active zone positioned in a cooperative relationship
with said first lens optic, said second electro-active zone having a second
index of refraction within about 0.00 refractive units to about 0.05 refractive

units of said first index of refraction.

The electro-active lens of claim 117, wherein said first electro-active zone is

included in an electro-active layer.

The electro-active lens of claim 117, wherein said first electro-active zone is
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included in an electro-active region.

The electro-active lens of claim 117, wherein said first electro-active zone is

included in an electro-active structure.

The electro-active lens of claim 117, wherein said second index of refraction

corresponds to an electrically inactivated state.

The electro-active lens of claim 117, wherein said second index of refraction

corresponds to an electrically activated state.

The electro-active lens of claim 117, wherein said second index of refraction
is within about 0.00 refractive units to about 0.03 refractive units of said first

index of refraction.

The electro-active lens of claim 117, wherein said second index of refraction
is within about 0.02 refractive units to about 0.04 refractive units of said first

index of refraction.

The electro-active lens of claim 117, wherein said second index of refraction
is within about 0.01 refractive units to about 0.03 refractive units of said first

index of refraction.
The electro-active lens of claim 117, wherein said second index of refraction
is within about 0.02 refractive units to about 0.03 refractive units of said first

index of refraction.

An electro-active lens having a plurality of pixels, each pixel from said

plurality of pixels having an adjustable index of refraction, adjustments to
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said index of refraction limited to 0.05 refractive units with respect to a

neighboring pixel’s index of refraction.

An electro-active lens comprising:
a lens optic having a distance prescription correction; and
an electro-active zone positioned in a cooperative relationship with

said lens optic.

An electro-active lens comprising:

a first lens optic;

a first electro-active zone positioned in a cooperative relationship
with said first lens optic;

a range finder positioned in a cooperative relationship with said

electro-active lens.

The electro-active lens of claim 129, wherein at least a part of said range-

finder is located in or on said electro-active lens.

The electro-active lens of claim 129, wherein at least a part of said range-

finder is located in said first lens optic.

The electro-active lens of claim 129, wherein at least a part of said range-

finder is located on said first lens optic.

The electro-active lens of claim 129, wherein at least a part of said range-

finder 1s located in said first electro-active zone.

The electro-active lens of claim 129, wherein at least a part of said range-

finder is located on said first electro-active zone.

Page 276 of 1417



WO 01/02895 PCT/US00/17964

135.

136.

137.

138.

139.

140.

141.

142.

143,

144.

78

The electro-active lens of claim 129, wherein at least a part of said range-

finder is located on a frame attached to said first lens optic.

The electro-active lens of claim 129, wherein at least a part of said range-

finder is located in a frame attached to said first lens optic.

The electro-active lens of claim 129, wherein said range-finder includes a

light source.

The electro-active lens of claim 129, wherein said range-finder includes a

substantially transparent light source.

The electro-active lens of claim 129, wherein said range-finder includes an

organic light-emitting diode light source.

The electro-active lens of claim 129, wherein said range-finder includes an

inorganic light-emitting diode light source.

The electro-active lens of claim 129, wherein said range-finder includes a

laser light source.

The electro-active lens of claim 129, wherein said range-finder includes a

radio frequency transmitter.

The electro-active lens of claim 129, wherein said range-finder is coupled to

a controller that is coupled to said first electro-active zone.

The electro-active lens of claim 129, wherein said range-finder includes a
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SENSOr.

The electro-active lens of claim 129, wherein said range-finder includes a

sensor adapted to receive a reflected signal originated by said range-finder.

An electro-active lens having an electro-actively adjustable focus and a range

finder.

An electro-active lens comprising:

a first lens optic; and

a first electro-active zone including an electro-active polymer gel,
said first zone positioned in a cooperative relationship with said first lens

optic.

The electro-active lens of claim 147, wherein said polymer gel contains an

electro-active constituent comprising at least 30% by weight of said polymer

gel.

The electro-active lens of claim 147, wherein said polymer gel has a

refractive index of about 1.2 units to about 1.9 units.

The electro-active lens of claim 147, wherein said polymer gel has a

refractive index of about 1.45 units to about 1.75 units.
The electro-active lens of claim 147, wherein said polymer gel has a
refractive index that changes with respect to voltage by at least 0.02

refractive units per volt.

The electro-active lens of claim 147, wherein said polymer gel has a
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refractive index that changes with respect to voltage by at least 0.02
refractive units per volt for an applied voltage of about 2.5 volts to about 25

volts.

153.  The electro-active lens of claim 147, wherein said polymer gel is an electro-

optic polymer.

154.  The electro-active lens of claim 147, wherein said polymer gel is a polymer

liquid crystal.

155.  The electro-active lens of claim 147, wherein said polymer gel is a polymer

dispersed liquid crystal.

156.  The electro-active lens of claim 147, wherein said polymer gel is a polymer

stabilized liquid crystal.

157. The electro-active lens of claim 147, wherein said polymer gel is a self-

assembled nonlinear supramolecular structure.

158. The electro-active lens of claim 147, wherein said polymer gel contains a

liquid crystal polymer.

159.  The electro-active lens of claim 147, wherein said polymer gel contains a

thermoset matrix material.

160.  The electro-active lens of claim 147, wherein said polymer gel contains a

cross-linked acrylate.

161.  The electro-active lens of claim 147, wherein said polymer gel contains a
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methacrylate.

162.  The electro-active lens of claim 147, wherein said polymer gel contains a

polyurethane.

163. The electro-active lens of claim 147, wherein said polymer gel contains a

vinyl polymer cross-linked with a difunctional acrylate.

164. The electro-active lens of claim 147, wherein said polymer gel contains a

vinyl polymer cross-linked with a multifunctional acrylate.

165. The electro-active lens of claim 147, wherein said polymer gel contains a

vinyl polymer cross-linked with a difunctional methacrylate.

166. The electro-active lens of claim 147, wherein said polymer gel contains a

vinyl polymer cross-linked with a multifunctional methacrylate.

167. The electro-active lens of claim 147, wherein said polymer gel contains a

vinyl polymer cross-linked with a difunctional vinyl derivative.

168. The electro-active lens of claim 147, wherein said polymer gel contains a

vinyl polymer cross-linked with a multifunctional vinyl derivative.

169. The electro-active lens of claim 147, wherein said polymer gel is injection-

molded onto said first lens optic.

170.  The electro-active lens of claim 147, wherein said polymer gel is cast onto

said first lens optic.
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171.  The electro-active lens of claim 147, wherein said polymer gel is bonded

onto said first lens optic.

172.  The electro-active lens of claim 147, further comprising an alignment layer

attached to said polymer gel.

173.  The electro-active lens of claim 147, further comprising a metallic layer

attached to said polymer gel.

174.  The electro-active lens of claim 147, further comprising a transparent

metallic layer attached to said polymer gel.

175. The electro-active lens of claim 147, further comprising a metallic layer
attached to said polymer gel, said metallic layer transparent to a wearer of

said electro-active lens.

176.  The electro-active lens of claim 147, further comprising a metallic layer
attached to said polymer gel, said metallic layer having a thickness of about

10* microns to about 102 microns.
177.  The electro-active lens of claim 147, further comprising a metallic layer
attached to said polymer gel, said metallic layer having a thickness of about

10 microns.

178.  The electro-active lens of claim 147, further comprising a gridlike metallic

layer attached to said polymer gel.

179.  The electro-active lens of claim 147, further comprising a metallic layer

attached to said polymer gel, said metallic layer having an array of
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electrodes.

The electro-active lens of claim 147, further comprising a metallic layer

adjacent to said polymer gel.

The electro-active lens of claim 147, further comprising a metallic layer

deposited onto a side of said polymer gel.

The electro-active lens of claim 147, further comprising a vacuum deposited

metallic layer adjacent to said polymer gel.

The electro-active lens of claim 147, further comprising a sputtered metallic

layer adjacent to said polymer gel.

The electro-active lens of claim 147, further comprising a conductive layer.

The electro-active lens of claim 147, further comprising a conductive layer

having a thickness of about 0.05 microns to about 0.2 microns.

The electro-active lens of claim 147, further comprising a conductive layer

having a thickness of about 0.1 microns.

The electro-active lens of claim 147, further comprising a conductive layer

attached to a metallic layer.

The electro-active lens of claim 147, further comprising a transparent

conductive layer.

The electro-active lens of claim 147, further comprising a transparent
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conductive layer attached to a metallic layer.

The electro-active lens of claim 147, further comprising a conductive layer
attached to a metallic layer, said conductive layer transparent to a wearer of
said electro-active lens.

The electro-active lens of claim 147, further comprising a conductive layer
attached to a metallic layer, said conductive layer having an array of

electrical contacts.

The electro-active lens of claim 147, further comprising a conductive layer

deposited by vacuum deposition onto a metallic layer.

The electro-active lens of claim 147, further comprising a conductive layer

deposited by sputtering onto a metallic layer.

The electro-active lens of claim 147, further comprising an insulating layer

attached to a conductive layer.

The electro-active lens of claim 147, further comprising a silicone oxide

insulating layer attached to a conductive layer.

The electro-active lens of claim 147, further comprising a transparent

insulating layer.

The electro-active lens of claim 147, further comprising a transparent

insulating layer attached to a conductive layer.

The electro-active lens of claim 147, further comprising an insulating layer
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attached to a conductive layer, said insulating layer transparent to a wearer of

said electro-active lens.

The electro-active lens of claim 147, wherein said polymer gel is housed in a

sealed encapsulating envelope.

The electro-active lens of claim 147, wherein said polymer gel has a varying

thickness.

The electro-active lens of claim 147, wherein said polymer gel has a

thickness between about 3 microns and about 1 millimeter.

The electro-active lens of claim 147, wherein said polymer gel has a

thickness between about 3 microns and about 100 microns.

The electro-active lens of claim 147, wherein said polymer gel has a

thickness between about 4 microns and about 20 microns.

The electro-active lens of claim 147, wherein said polymer gel has a modulus

of between about 100 pounds per inch and about 800 pounds per inch.

The electro-active lens of claim 147, wherein said polymer gel has a modulus

of between about 200 pounds per inch and about 600 pounds per inch.

An electro-active lens comprising;:

a first lens optic;

a first layer positioned in a cooperative relationships with said first
lens optic and having a first electro-active region that encompasses a portion

of said first layer.
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The electro-active lens of claim 206, wherein said first electro-active region

is activated.

The electro-active lens of claim 206, wherein said portion is variable.

The electro-active lens of claim 206, wherein said portion is fixed.

The electro-active lens of claim 206, wherein said portion is variable in size.

The electro-active lens of claim 206, wherein said portion is variable in

location.

The electro-active lens of claim 206, wherein said portion is time variable.

The electro-active lens of claim 206, wherein said first electro-active region

has a variable corrective power.

The electro-active lens of claim 206, wherein said first electro-active region

has an adjustable corrective power.

An electro-active lens comprising:
a first lens optic providing multi-focal optical refraction;
a first electro-active zone positioned in a cooperative relationship

with said first lens optic.
An electro-active lens comprising:

a first lens optic; and

a near vision electro-active zone located intermittently above a 180
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meridian of said first lens optic.

An optical lens comprising at least two electro-active zones separated by an
insulating zone, each electro-active zone adapted to be independently

activated.

An optical lens comprising at least two electro-active layers separated by an
insulating layer, each electro-active layer adapted to be independently

activated.

An optical lens comprising at least two electro-active regions separated by an
insulating region, each electro-active region adapted to be independently

activated.

An optical lens comprising a plurality of programmably controlled electro-

active zones.

An optical lens comprising a plurality of programmably controlled electro-

active regions.

An optical lens comprising a plurality of programmably controlled electro-

active layers.

An electro-active lens comprising:

a first lens optic having a presbyopic correction region;

a first electro-active zone positioned in a cooperative relationship
with said first lens optic and adapted to reduce unwanted astigfnatism created

by said presbyopic correction region.
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The electro-active lens of claim 223, adapted to subtract unwanted

astigmatism created by said presbyopic correction region.

The electro-active lens of claim 223, adapted to offset unwanted astigmatism

created by said presbyopic correction region.

The electro-active lens of claim 223, adapted to neutralize unwanted

astigmatism created by said presbyopic correction region.

The electro-active lens of claim 223, adapted to subtract, offset, or neutralize

unwanted astigmatism created by said presbyopic correction region.

An electro-active lens comprising:
a first lens optic;
a first electro-active zone positioned in a cooperative relationship

with said first lens optic and adapted to correct at least one aberration.

The electro-active lens of claim 228, wherein said aberration is an ocular

aberration.

The electro-active lens of claim 228, wherein said aberration is an optical

aberration.
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An electro-active lens comprising:
a first lens optic;
a first electro-active zone positioned in a cooperative relationship

with said first lens optic to correct a wearer’s vision to better than 20/20.

The electro-active lens of claim 231, wherein said first electro-active zone
cooperates with said first lens optic to correct a wearer’s vision to about

20/15.

The electro-active lens of claim 231, wherein said first electro-active zone
cooperates with said first lens optic to correct a wearer’s vision to better than

20/15.

The electro-active lens of claim 231, wherein said first electro-active zone
cooperates with said first lens optic to correct a wearer’s vision to about

20/10.

The electro-active lens of claim 231, wherein said first electro-active zone
cooperates with said first lens optic to correct a wearer’s vision to better than

20/10.

An electro-active lens comprising:

a first lens optic;

a plurality of electro-active zones positioned in a cooperative
relationship with said first lens optic;

a tracker adapted to alter a first electro-active zone from said plurality

of electro-active zones.
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237.

238.

239.

240.

241.

242.

243.

244,

245.

9

The electro-active lens of claim 236, wherein said tracker measures a line-of-

sight. -

The electro-active lens of claim 236, wherein said tracker reacts to changes

in a line-of-sight.

The electro-active lens of claim 236, wherein said tracker measures inter-

pupillary distance.

The electro-active lens of claim 236, wherein said tracker reacts to changes

in inter-pupillary distance.

The electro-active lens of claim 236, wherein said tracker is adapted to alter a

second electro-active zone from said plurality of electro-active zones.

The electro-active lens of claim 236, wherein said tracker is adapted to alter a
second electro-active zone from said plurality of electro-active zones in

reaction to a wearer’s line-of-sight.

The electro-active lens of claim 236, wherein said tracker includes two or

more light emitting diodes.

The electro-active lens of claim 236, wherein said tracker includes two or

more refraction sensors.
The electro-active lens of claim 236, wherein said tracker includes two or

more refraction sensors located on a back side of a frame attached to said

first lens optic.
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HOWN

246.

247.

91

The electro-active lens of claim 236, wherein said tracker includes two or

more light emitting diodes and two or more refraction sensors.

An electro-active lens comprising:
a semi-finished lens blank; and
an electro-active zone positioned in a cooperative relationship with

said semi-finished lens blank.

Page 290 of 1417



WO 01/02895 PCT/US00/17964

1/21

j1 50

G0

100
]

ot
o

130

0D [-3.00 -.50 x 46 | os (-2.75

SUBSTITUTE SHEET (RULE 26)
Page 291 of 1417

FIG.T



PCT/US00/17964

WO 01/02895

¢ Ol

UBSTRBHJE SH5TF (R45E 26)



(9Z 371nd) L33HS I1LNLILSENS

300

[\/

DISPENSE
EYEWEAR

SELECT
VEXTEHEXAM TAKE SELECT LENS LENS LENS
CONVENTIONAL ™ RX TO =1 FRAME 1 DESIGN & [ FABRICATION = EDGING &
REFRACTOR DISPENSER STYLE MATERIAL (WHOLESALE LAB) ASSEMBLY
a 310 a 320 {330 z 340 z 350 { 360
FIG.3 oz
AND LENSES ™10 WEARER [|ELECTRONICS [~ OF ELECTROACTVE = SpECTACLES
OF SPECTACLES LENS
{ 410 Z 420 z a 440 a 450

430

Page 293 of 1417

a 370

\
N
—

€6820/10 O

¥96L1/00S0/LDd



WO 01/02895

SUBSTITUTE SHEET (RULE 26)
Page 294 of 1417

PCT/US00/17964

FIG.S



(92 31NY) L33THS ILNLILSENS

MEASURE REFRACTIVE
ERROR USING
ELECTROACTIVE LENSES
AND CONVENTIONAL
REFRACTOR, AUTO-
REFRACTOR, AND/OR
WAVEFRONT ANALYZER

/\/

600

{

610

Page 295 of 1417

| REFINE _ | PROGRAM _ | DISPENSE
PRESCRIPTION [ |  PROCESSOR | SPECTACLES
620 630 640
FIG.6

12/5

S6870/10 OM

+96L1/00SN/LDd



WO 01/02895 PCT/US00/17964

A 6/21

700

730

FI1G.8

SUBSTIBAH: SHEFS(RYLF 26)



WO 01/02895 ' PCT/US00/17964

7/21

1040
1050

o
<@
o
—

910

FIG.9

900 2
930
920
930

SUBSTITUTE SHEET (RULE 26)
Page 297 of 1417



WO 01/02895

1100

8/21

SUBSTITUTE SHEET (RULE 26)
Page 298 of 1417

PCT/US00/17964

FIG.11




WO 01/02895 PCT/US00/17964

9/21
o (e}
o —
N N
2 ~
N o —
s o™~ o
(@)
4 L
_ 7 :':i %
O - ,.,‘;‘._3';
N \'_;':‘ .-E :‘:. p 0‘
T3 S 'f}
S A
[
M
N
o
N
™~
xR
o
S = S
S S
N
[N -
O L J
(@)
L

SUBSTITUTE SHEET (RULE 26)
Page 299 of 1417



WO 01/02895 PCT/US00/17964

10/21
' 1410 1440 1430
§ \
N} L A
== A { 1400
- - ,__)
1420
’ M/—/\\/
/ 4 A ; \

FIG. 14

SUBSTITUTE SHEET (RULE 26)
Page 300 of 1417



WO 01/02895 PCT/US00/17964

1530

1510

1520

FIG.15

1600

1620

1630

1610

FIG.16

SUBSTITUTE SHEET (RULE 26)
Page 301 of 1417



WO 01/02895 PCT/US00/17964

1710

1720

1800
| 1840
1830
1830
1810
1820

1860 F1G.18

SUBSTITUTE SHEET (RULE 26)
Page 302 of 1417



WO 01/02895 PCT/US00/17964

13/21

1900

1930

1930

1910

1920 \ “T T™h— 1920
___

FIG.19

SUBSTITUTE SHEET (RULE 26)
Page 303 of 1417



WO 01/02895

14/21

___PCT/US00/17964

2050

2010
2020
N
2030,
©) 9) [© L L
2030 |
\ ‘%&;—
'f s ;
2040 %_
S =

FI1G.20

SUBSTITUTE SHEET (RULE 26)
Page 304 of 1417



WO 01/02895

2100

2150

SUBSTITUTE SHEET (RULE 26)
Page 305 of 1417

PCT/US00/17964

FI1G.21



WO 01/02895 PCT/US00/17964

16/21

2200

FI1G.22

SUBSTITUTE SHEET (RULE 26)
Page 306 of 1417



WO 01/02895 PCT/US00/17964

17/21

2330

2107 F16.23

2400

F1G.24

SUBSTITUTE SHEET (RULE 26)
Page 307 of 1417



WO 01/02895 PCT/US00/17964

18/21

FIG.25

2510

2530

2520

SUBSTITUTE SHEET (RULE 26)
Page 308 of 1417



WO 01/02895 PCT/US00/17964

19/21

,f- 2600

FI1G.26

SUBSTITUTE SHEET (RULE 26)
Page 309 of 1417



(92 31NY) L33THS ILNLILSENS

REFRACT OBTAIN SELECT PROGRAM DISPENSE
-~ PRESCRIPTION |—{ ELECTRO-ACTIVE EYEWEAR EYEWEAR
VISION EYEWEAR
a 2710 z 2720 z 2730 a 2740 a 2750

Page 310 of 1417

2700

12/02

€6870/10 OM

$96L1/00S0/LDd



PCT/US00/17964

WO 01/02895

21/21

8C°0l4

0g8¢

SUBSTITUTE SHEET (RULE 26)

Page 311 of 1417



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US00/17964

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) :G02C 7/02
US CL :351/159,176

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed

us. :

by classification symbols)

351/41, 44, 159, 161, 163-165, 168-169, 176-177, 205, 209

Documentation searched other than minimum documentation to the

extent that such documents are included in the fields searched

East search

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,359,444 A (PIOSENKA ET AL.) 25 October 1994 (25/10/94); 113-127,129-
- Figures 4, 8-12, column 1, line 34 to column 7, line 23. 214,217-222,228-
A 246
1-112, 128, 215-
216,223-227,247
X US 4,181,408 A (SENDERS)0 January 1980 (01/01/80), Figures 1-| 1-112, 128, 147-
-—-- 5, column 2, line 63 to column 7, line 11. 215,217-222,231-
A 246

113-127, 129-146,
216, 223-230, 247

Further documents are listed in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents:

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

"E" earlier document published on or after the international filing date

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

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

“p” document published prior to the international filing date but jater than

the priarity date claimed

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

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

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

"&” document member of the same patent family

Date of the actual completion of the international search

21 AUGUST 2000

Date of mailing of the international search report

0 8NOV2000 ,

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (703) 305-3230

Authorized officer

[ el

[0

WARTZ
(703) 308-1286

r.

JORDAN M. §
Telephone No.

Form PCT/ISA/210 (second sheet) (July 1998)=

Page 312 of 1417




International application No.

INTERNATIONAL SEARCH REPORT PCT/US00/17964

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category* Citation of document, with indication, where appropriate, of the relevant passages

X US 4,601,545 A (KERN) 22 July 1986 (22/07/86), Figures 1-4, 6- {117-128, 147-

——— 8, column 1, line 42 to column 7, line 43. 215, 217-222,

A 231-235, 247
1-116, 129-146,
216, 223-230,
236-246

X US 5,182,585 A (STONER) 26 January 1993 (26/01/93), Figures |1-112, 117-126,

—— 1-4, column 2, line 45 to column 10, line 27. 128-146, 206-

A 215, 217222,

231-235

113-116, 127,
147-205, 216,
223-230, 236-247

Form PCT/ISA/210 (continuation of second sheet) (July 1998)»

Page 313 of 1417




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Raule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
91904-813919

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/042882 01 July 2011 (01.07.2011) 02 July 2010 (02.07.2010)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
PIXELOPTICS, INC.

1.  This international preliminary report on patentability (Chapter I} is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 11 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3.  This report contains indications relating to the following items:

g Box No. I Basis of the report

[] Box No. TI Priority

g Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

g Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

D Box No. VI Certain documents cited

D Box No. VII Certain defects in the international application

m Box No. VIII Certain observations on the international application

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
08 January 2013 (08.01.2013)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes .
1211 Geneva 20, Switzerland Nora Lindner

Facsimile No. +41 22 338 82 70 e-mail: pt03.pct@wipo.int

Form PCT/IB/373 (January 2004)

Page 314 of 1417




PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To:

see form PCTASA220

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/monthiear) see form PCTASA210 (second sheet)

Applicant's or agent's file reference
see form PCTASA220

FOR FURTHER ACTION
See paragraph 2 below

international application No.

PCTAUS2011/042882

International filing date (day/nonthiear) Priority date (day/monthiear)

01.07.2011

02.07.2010

international Paient Classification (IPC) or both national classification and IPC

INV. G02C7/10 G02C1/06 G02C7/08 G02C11/00

Applicant
PIXELOPTICS, INC.

ROODO NRROK

2. FURTHER ACTION

will not be so considered.

whichever expires later.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. I Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VIl Certain defects in the international application
Box No. Vill  Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
_written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where

the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

International Bureau under Rule 66.1bis(b} that written opinions of this International Searching Authority

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,

For further options, see Form PCT/ASA/220.

3. For further details, see notes to Form PCTASAZ220.

Name and mailing address of the ISA: Date of completion of Authorized Officer ]
_— this opinion e&a«es Pmm,.,,%
Eur n Patent Office : 2
wopea S 10 de Lajarte, Gilles H 0)» ¥
D-80298 Munich %, N
Tel. +49 89 2399 - 0 Telephone No. +49 89 2393-2697 P10 g
Fax: +49 89 2399 - 4465

Form PCTASA/237 {Cover Sheet) (July 2009)

Page 315 of 1417



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2011/042882

Box No.1 Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
XI the international application in the language in which it was filed

O atranslation of the international application into , which is the language of a fransiation furnished for the
purposes of international search {Rules 12.3(a) and 23.1 (b}).

2. 0 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the infernational application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. {means)
1 on paper
[0 in electronic form
b. (time)
O in the international application as filed
I  together with the international application in electronic form

0 subsequently to this Authority for the purposes of search

4. [1 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, 1o involve an inventive step {to be non
obvious), or tc be industrially applicable have not been examined in respect of

[0 the entire international application
claims Nos. 11, 19, 20
because:
B the said international application, or the said claims Nos. relate to the following subject matter which does
not require an international search (specify):
[0 the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):
1 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):
Bl no international search report has been established for the whole application or for said claims Nos. 11, 19
20
O a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:
[ furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptiable io it.
[ furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptabie o it.
{1 pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).
O See Supplemental Box for further details
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INTERNATIONAL SEARCHING AUTHORITY PCTAS2011/042882

Box No. IV Lack of unity of invention

1. & In response to the invitation (Form PCTASA/206) to pay additional fees, the applicant has, within the
applicable time limit:

1 paid additional fees

O paid additional fees under protest and, where applicable, the protest fee

0 paid additional fees under protest but the applicable protest fee was not paid
X not paid additional fees

2. [1 This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 133 is

O complied with
not complied with for the following reasons:

see separate sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

O all parts.

the parts relating to claims Nos. 1-10, 12-18, 21-33

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims

No: Claims 1-10, 12-18, 21-33
Inventive step (IS) Yes: Claims

No: Claims 1-10, 12-18, 21-33
Industrial applicability (1A} Yes: Claims 1-10. 12-18, 21-33

No: Claims

2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2007)

Page 318 of 1417



WRITTEN OPINION OF THE International application No.
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Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2011/042882

Re ltem IV
Lack of unity of invention
1 Non unity

It is considered that there are 3 inventions covered by the claims indicated as
follows:

- Group 1 (claims 1-10, 12-18, 21-33): connection structure

- Subgroup 1.1 (claims 1-10, 12-18, 21-28): same two connections for
two lenses

- Subgroup 1.2 (claims 29-33): four connections for two lenses

- Group 2 (claims 11, 19, 20): material choice for electrical isolation

The reasons for which the inventions are not so linked as to form a single
general inventive concept, are as follows:

The subject-matter of independent claim 1 is already known (see the grounds
for this objection below).

The special technical features of each group are:
- Group 1 : structural connection to the electro-active lenses,

- Subgroup 1.1: both lenses each connected to the same two
electrical paths,

- Subgroup 1.2: the two lenses are connected with four distinct
electrical paths,

- Group 2: choice of materials for improved isolation of the electrical
paths.

The problems solved by these special technical features can therefore be
construed as:

- Group 1: choice of the electrical structure,
- Group 1.1: how to reduce the number of electronic components,
- Group 1.2: how to improve the controlling of the lenses,

- Group 2: how to improve the isolation of the electrical paths.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) {EPOC-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2011/042882

The requisite unity of invention no longer exists inasmuch as a technical
relationship involving one or more of the same or corresponding special
technical features does not exist between the subject-matter of the 3 groups
of claims.

In conclusion, the groups of claims are not linked by common or
corresponding special technical features and define 3 different inventions not
linked by a single general inventive concept.

The application, hence does not meet the requirements of unity of invention
as defined in Rules 13.1 and 13.2 PCT.

Since the search for subgroup 1.1. brought up documents for subgroup 1.2
without additional effort, no extra search fee for subgroup 1.2 has been
requested.

Since the applicant chose not to pay the additional search fee for group 2, the
following written opinion covers group 1 only.

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 US 2008/273166 A1 (KOKONASKI WILLIAM [US] ET AL) 6 November
2008 (2008-11-06)

D2 WO 01/02895 A1 (VISION L L C E [US]) 11 January 2001 (2001-01-11)
D3 GB 1 563 929 A (AMERICAN CYANAMID CO) 2 April 1980 (1980-04-02)
D4 WO 01/35159 A1 (PPG IND OHIO INC [US]) 17 May 2001 (2001-05-17)
D5 US 4 991 951 A (MIZUNO MITSUYOSHI [JP] ET AL) 12 February 1991

(1991-02-12)

D6 US 2 930 857 A (ELEANOR HOLLINGSWORTH) 29 March 1960
(1960-03-29)

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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2 Independent claim 1

The present application does not meet the criteria of Article 33(2) PCT,
because the subject-matter of independent claim 1 is not novel.

D1 discloses a first device comprising:
a frame (Fig 1, (1)) further comprising:

a lens housing (Fig 1, (1); Fig 2; Col 3, L 33-38) adapted to support a
first lens and a second lens;

a first temple coupled to the lens housing (Fig 4, (51, 52, 55); Col 2, L
67-Col 3, L 12), and

a second temple coupled to the lens housing (Fig 1, (5));

a first conductive path provided by one or more frame elements from the first
temple to the lens housing (Fig 1, (11, 51)); and

a second conductive path provided by one or more frame elements from the
first temple to the lens housing (Fig 1, (12, 52));

wherein the first conductive path is electrically isolated from the second
conductive path (Fig 4, (42, 44, 46, 55); Col 2, L 55-Col 3, L 12).

Thus, the spectacles of D1 have all the features of claim 1, its subject matter
being therefore not novel.

Further, D2 and D3 also each anticipates the subject matter of claim 1 (see
corresponding passages in the search report).

3 Dependent claims 1-10, 12-18, 21-33

Dependent claims 1-10, 12-18, 21-33 do not appear to contain any additional
features which, in combination with the features of any claim to which it refers,
meet the requirements of the PCT in respect of novelty and/or inventive step
(Article 33(2, 3) PCT), the reasons being as follows:

Form PCT/ISA/237 (Separate Sheet) {Sheet 3) (EPO-April 2005)
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- claim 2: one electrical insulator between a portion of first and second
conductive path (Fig 3, (32); Col 2, L 57-62),

- claim 3: hinge (D1, Fig 4, (40); alternatively, faced with the problem of
closing the temples, the person skilled in the art would transform the screw
(40) fixation into a hinge without requiring an inventive activity; D2, Fig 4B),

- claim 4: insulator in temple (D1, Fig 4, (55)),
- claim 5: insulator in lens housing (D1, Fig 4, (42)),

- claim 6: electronic module connected to first and second conductive paths
(D1, Fig 1, (9); Col 3, L 39-45),

- claim 7: first path (D1, Fig 1, (11)) connected to first contact of first lens (D1,
Fig 2, (23); Col 3, L 24-32) and second path (Fig 1, (12)) connected to second
contact of second lens (Fig 2, (26)),

- claim 8: first path (D1, Fig 1, (11)) connected to first contact of second lens
(D1, Fig 2, (24); Col 3, L 24-32) and second path (Fig 1, (12)) connected to
second contact of first lens (Fig 2, (25)),

- claim 9: lens housing with non-conductive maiterial (D1, Fig 4, (42)) and first
path with conductive material embedded in the lens housing (D1, Fig 2, (23);
Col 3, L 24-32),

- claim 10: second path with conductive material embedded in the lens
housing (D1, Fig 2, (25); Col 3, L 24-32),

- claim 12: second temple without electronic module (D1, Fig 1, temple
connected to (B1)),

- claim 13: second temple or second lens without electronic module (D1, Fig
1, temple connected to (B1)),

- claim 14: first path provided by first portion of lens housing (D1, Fig 1, (11)),

- claim 15: second path provided by second portion of lens housing (D1, Fig 1,
(12)),

- claim 16: first and second portion of lens housing isolated from one another
by a piece of electrically insulating material (D1, Fig 5, (42)),

- claim 17: semi-rimless spectacles (D2, claim 14; [0067]),

- claim 18: conductive path within the lens housing of semi-rimless spectacles
(implicit from D2, claim 14),
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- claim 21: lens housing parts separated by air gap (D1, Fig 4, between (42)
and (44) on one hand, (44) and 46) on the other hand),

- claim 22: bridge between first and second lens (D1, Fig 1, (12)), with first and
second portion (Fig 1, (11, 12)) of the lens housing, with air gap between
these two portions (Fig 3, between (32) and (34)),

- claim 23: air gap less than 10 mm (D1, Fig 1),
- claim 24: first and second portion of lens housing in metal (D1, Claim 1),
- claim 25: first part of insulator comprises the lenses (D1, Fig 1),

- claim 26: second part of insulator comprises air gap or second lens (D1, Fig
1),

- claim 27: second part of insulator between lenses (D1, Fig 1, 3, (12)),
- claim 28: full immed spectacles (D1, Fig 1),
- claims 29-33: four conductive paths (D2, Fig 14; [0074, 0099]; D3, Fig 1).

Re ltem Vi

Certain observations on the international application
4 Clarity

Claim 1 is lacking the essential feature of "a spectacles frame" rather than "a
first device". This is otherwise not clear which category of device is meant,
e.g. whether telescopes, microscopes or a pair of spectacles are meant.

Furthermore, no example other than a pair of spectacles is provided in the
description. As such, the subject matter of claim 1 is not supported over the
whole range claimed.
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SPLIT-PIN HINGE WITH WIRE EXTENDING THERETHROUGH
CROSS-REFERENCE TO RELATED APPLICATION

This application is a continuation-in-part of
Application No. 09/438,213, filed November 12, 1999.
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a hinge and a
wire extending through the hinge and further relates to
eyeglasses, such as electrooptic eyeglasses, including a hinge
through which one or more, preferably a set, of conductors
extend to connect electrical components such as an electrical
circuit and power supply to an eyeglass lens, thereby causing
the lens to change an optical characteristic such as, for
example, color, opaqueness, transmissivity or other optical
property.

2. Description of the Background Art

Eyeglasses typically include a frame in which a
pair of eyeglass lenses are mounted, a pair of temples and a
pair of hinges pivotally interconnecting the frame and the
temples. Each hinge typically includes a tang extending
outwardly from one end of the eyeglass frame, a clevis
provided on one end of a temple and including a pair of spaced
apart and generally parallel clevis members, and a pivot pin.
The tang is provided with a pivot pin through hole and the
clevis members are provided with a pair of axially aligned
pivot pin through holes. The clevis members are placed around
the tang, the through holes are axially aligned and the
connector pin is inserted into the aligned through holes to
pivotally interconnect the tang and clevis. A “barrel type”
eyeglass hinge is similar except it contains multiple tangs
interleaved with clevises. Eyeglasses are known in the art
including electrooptical eyeglass lenses which are provided
with or comprise an optical element which changes an optical
characteristic, such as opaqueness, color, transmissivity, or
other optical property, upon an electrical signal or electric

charge being applied to the eyeglass lens. For example, U.S.
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Patent 4,756,605, entitled LIQUID CRYSTAL SPECTACLES) patented
July 12, 1988, Okada et al. inventors, discloses spectacles
having a pair of liquid crystal lenses, a frame, a pair of
temples and a pair of hinges pivotally interconnecting the
temples and the frame of the spectacles. A regulator circuit
is provided in each temple and a regulator circuilt is
connected to the eyeglass lenses through a pair of conductors
with the conductor extending through the brow of the spectacle
frame and with the conductor extending through the rim of the
spectacle frame. The conductors are connected to transparent
electrodes and when voltage from the regulator circuit is
applied to the electrodes, the liquid crystal molecules of the
liquid crystal layers gradually change their direction of
orientation toward (i.e., become perpendicular to) the
transparent plate. Thus, the refractive indices of liquid
crystal layers, with respect to incident light, can be changed
in succession.

Other eyeglasses are known in the art which include
electrochromic eyeglass lenses or wherein a transparent layer
of electrochromic material is applied to the eyeglass lenses.
Upon electrical charge being applied to such electrochromic
lenses, the lenses change in transmittance property. See, for
example, U.S. Patent 5,520,851 entitled “IRRIDIUM OXIDE FILM
FOR ELECTROCHROMIC DEVICE”, issued to Yu et al. on May 26,
1996, which is incorporated herein by reference.

The incorporation of such electronics into
eyeglasses has produced a new need in the art. Unless all of
the electronics, including the electrical signal generating
circuit and the power supply, are placed between the hinge and
the eyeglass frame, electrical connections between the
electronics and the eyeglass lens must be made by traversing
the hinge. Electrical connections traversing the hinge could
provide only temporary electrical connection between the
electronics and the lens which is lost when the frame is

closed, or such electrical connections could be provided by
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sliding wiper contact which is lost momentarily as the wipers
slide, or such electrical connections could be permanently
connected wires extending between the electronics and the
eyeglass lens. For reliability, permanent connection by
wires, or electrical conductors, between the electronics and
the lens is preferred. Further, since such permanent wired
connections require the wired electrical conductors to
traverse the hinge, it is preferable that the wires not
experience a concentrated bending moment when the eyeglasses
are alternately opened and closed because such repeated
concentrated bending moments can result in breakage or
shearing of the wires or electrical conductors.

Running the wires or electrical conductors past a
hinge or pivot point between a temple and the eyeglass frame
introduces several problems. If the wires, or conductors, run
to the outside of the hinge or pivot point, the wires or
conductors are stretched when the temples are closed on the
eyeglass frame. If the wires or conductors are on the inside
of the hinge or pivot point, the wires-or conductors are
stretched when the temples are opened away from the eyeglass
frames. 1If the wires or conductors are on the outside of the
hinge or pivot point and made long enough to not be under
tension when the temples are closed on the eyeglass frame, the
wires or conductors are then compressed and could be kinked
when the eyeglass frame is opened and the temples pivoted away
from the eyeglass frame.

Accordingly, there is a need in the art for a hinge
having one or more wires, such as one or more electrical
conductors, extending therethrough which overcomes the above-
noted problems in the art particularly as experienced in
eyeglass frames as set forth above.

Copending and commonly assigned U.S. Patent
Application 09/211,787 discloses a hinge for electrooptic
devices which places a torsional stress on conductive wires

passing through the hinge.
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SUMMARY OF THE INVENTION

The disadvantages associated with the prior art are
overcome by the invention of a tang/clevis-type hinge and one
or more wires, or electrical conductors, wherein a portion of
such wire or wires is run axially through the center of at
least one of two separate, axially-aligned, pivot pin portions
of said hinge, and through a gap between the opposed ends of
said pivot pin portions, thereby causing such wire or wire
portions to be placed in torsion upon pivoting movement of the
hinge. Thus, the novel tang/clevis-type hinge of this
invention is a split pin hinge comprising first and second
split pin portions, a tang, a clevis and a wire or conductor,
wherein a first portion of said split pin is inserted from a
first side of said hinge and a second portion of said split
pin 1s inserted from the opposite side into said tang and
clevis thereby pivotally connecting said tang and clevis. The
opposing ends of the pin portions do not meet when inserted
into the hinge, which forms a gap that allows said wire to
pass between the opposed ends of the first and second pin
portions and into an axial bore in either or both of the pin
portions. As such, the split pin assembly eliminates any
stretching of the wire{s) upon opening or closing of the
hinge. Such a split-pin hinge and wire combination may be
utilized as any eyewear hinge and combined advantageously with
the other components of a pair of eyeglasses including
eyeglass lenses which undergo a change in optical
characteristic, such as transmittance, when an electrical
signal, or electric charge, is applied to the eyeglass lenses
over wires or electrical conductors.

BRIEF DESCRIPTION OF THE DRAWINGS

The teachings of the present invention can be
readily understood by considering the following detailed
description in conjunction with the accompanying drawings, in

which:
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FIG. 1 is a perspective view of a pair of
eyeglasses embodying the present invention;

FIG. 2 is an exploded view of a hinge embodying the
present invention and including a tang, clevis and first and
second split pin portions;

FIG. 3 is an assembled view of the tang, clevis and
first and second split pin portions and further showing a pair
of wires or electrical conductors extending through a bore in
the lower pin portion and the gap between the axially aligned
pin portions;

FIG. 4 is a partial diagrammatical view of a wire
or electrical conductor experiencing torsion;

FIG. 5 is a partial diagrammatical view of a wire
or conductor experiencing bending about a pivot point;

FIG. 6 is an exploded view of an alternative hinge
embodiment of the present invention including a tang, clevis
and first and second split pin portions; and ‘

Fig. 7 is an assembled view of the tang, clevis and
first and second split pin portions and further showing a wire
or electrical conductor extending through a bore in each of
the pin portions and the gap between the axially aligned pin
portions.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to FIG. 1, there are shown
electrooptic eyeglasses 10 embodying the present invention.
Eyeglasses 10 include a frame 12 in which a pair of eyeglass
lenses 14 and 15 are mounted, a nosepiece or bridge 16,
temples 18 and 19 and hinges 22 and 24 which mount the temples
18 and 19 pivotally to the frame 12. Electrooptic eyeglass
lenses 14 and 15, in a preferred embodiment, are
electrochromic lenses of the type known to the art which
undergo a change in optical characteristic, for example, a
change in their transmittance property, upon the application

of a suitable electric charge to the electrochromic lens.
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The temples 18 and 19 may have respective
electronics, electrical circuits for generating electric
charge and power supplies, 23 and 25 mounted suitably
internally thereof for respectively applying electric charge
to the electrooptic eyeglass lenses 14 and 15 over a pair of
wires or electrical conductors not shown in FIG. 1. It will
be understood that instead of having two sets of electronics
23 and 25, a single electrical circuit and power supply may be
provided in only one of the temples for applying electric
charge to only one eyeglass lens and the eyeglass lens 14 and
15 may be electrically interconnected by a suitable conductor
(not shown) extending across the bridge 16.

Referring to FIG. 2, representative hinge 24,
embodying the present invention, is shown in exploded view.
Hinge 24 may include a tang 26, preferably a tang which is
generally rectangular, extending outwardly from the eyeglass
frame 12, a generally U-shaped clevis 28 extending outwardly
from one end of the temple 19 and separate first and second
axially-aligned pivot pin portions 30a and 30b, forming split
cylindrical and longitudinally extending pivot or connector
pins. Alternatively, as depicted in Fig. 6, the tang 26 can
extend outwardly from a temple and the clevis 28 can extend
outwardly from the frame. Furthermore, the tang 26 may have a
rounded distal end to facilitate clearance for movement when
the tang 26 is coupled to the clevis 28.

Returning to Fig. 2, the tang 26 is provided with a
through hole or bore 31 for receiving pivot or connector pin
portions 30a and 30b, and the tang 26 is further provided with
a longitudinally extending hole or bore 32 extending through
the tang and generally perpendicular to and in communication
with the gap 42 (see Fig. 3) between connector pin portions
30a and 30b and hole 31. The clevis 28 includes a pair of
spaced apart and substantially parallel clevis members or arms

34 and 35 provided, respectively, with axially aligned pivot
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or connector pin through holes or bores 37 and 38 for
receiving pivot pin portions 30a and 30b.

One or both of the pivot or connector pin portions
30a and 30b are hollow, i.e., either or both are provided with
a centrally formed axial bore 40a and 40b extending
longitudinally through the pivot pin portions. Pivot pin
portions 30a and 30b are operably connected to the instant
hinge by any suitable means. For example, the cylinder shaft
diameter of first and second pivot pin portions 30a and 30b
can be sized so as to provide a contact or pressure fit within
clevis through holes 37 and 38 and a clearance or slip fit
through tang through hole 31, or vice versa.

Additionally, pin portions 30a and 30b preferably
contain radially extending flanges 54a and 54b. Hole 37 in
clevis arm 34 is preferably counterbored to accept the head of
flange 54a and hole 38 1in clevis arm 35 is preferably
counterbored to accept flange 54b. When assembled, flanges
54a and 54b preferably rest against the counterbore surfaces
of holes 37 and 38, respectively. Appropriate peens may be
used to help secure pivot pin portions 30a and 30b in holes 37
and 38, respectively. Thus, when the pivot pin portions 30a
and 30b are fit into bores 37, 38 and 31, they may be retained
by peen crimps {(not shown) in clevis arms 34 and 35.

It will be understood that bore 32, in the
preferred embodiment, provides a passageway for receiving a
segment or segments of one or more wires or electrical
conductors used to connect the electronics 25 provided in the
temple 19 with the electrooptic lens 15 mounted in the
eyeglass frame 12. It is noteworthy that the wire(s) or
conductor{s) can connect any type of electrical components
across the hinge and that direct connection to a lens is not
necessary. In a preferred embodiment, axial bores 40a and 40b
in either or both of pivot pin portions 30a and 30b, gap 42

formed between the opposing ends of split pin portions 30a and
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30b, and bore 32 combine to provide a continuous passageway
for various segments of such wires or electrical conductors.

As illustrated in Figs. 3 and 7, the combined
length of each pivot pin portion 30a and 30b when placed in
opposing relationship is such that when inserted within the
clevis 28, they provide a gap 42 through which at least one
electrical conductor may pass.

Referring still to FIG. 2, for assembly, the clevis
members or arms 34 and 35 are placed over the tang 26 and the
pivot or connector pin through hole 31 formed in the tang and
the pivot pin through holes 37 and 38 formed respectively in
the clevis members 34 and 35 are axially aligned and the pivot
pin portions 30a and 30b are inserted through the aligned
through holes to hingedly or pivotally interconnect the tang
26 and clevis 28. The opposing ends of pin portions 30a and
30b do not make contact after installation, thereby forming
gap 42 which, with bore hole 32 and axial bores 40a and/or
40b, provide a continuous wire passageway. The size of the
gap is determined by the relative length of pin portions 30a
and 30b and should be sufficient to accommodate all wires or
conductors passing therethrough. It should be noted that one
or both pivot pin portions 30a and 30b may be slotted at one
end to provide a gap in which at least one electrical
conductor may pass. In this fashion, the pivot pin portions
30a and 30b may be lengthened so they abut when inserted
within the clevis 28.

Preferably, once the pin portions 30a and 30b are
inserted such that the flanges 54a and 54b rest against the
counterbore surfaces of bores 37 and 38, peens are struck to
fix the pin portions 30a and 30b into the hinge 24.
Alternatively, it will be understood that the pivot pin
portions 30a and 30b, tang pivot pin through hole 31 and
clevis pivot pin through holes 37 and 38 are dimensioned such
that the cylinders of split pin portions 30a and 30b are

alternatively press—-fit into the tang through hole 31 to mount
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the pivot pin portions 30a and 30b and tang 26 stationarily
with respect to each other. Additionally, the cylinders of
split pin portions 30a and 30b are alternatively slip-fit into
the clevis pivot pin through holes 37 and 38 to permit
relative movement between the clevis 28 and the pivot pin
portions 30a and 30b, such that pivotal movement is provided
between the tang 26 and clevis 28 by the clevis 28 pivoting
about the opposed ends of split pin portions 30a and 30b.
Alternatively, the pressure and slip-fit sizings can be
reversed between the tang and clevis.

Referring now to FIG. 3, the representative hinge
24 is shown assembled as described above with regard to
FIG. 2. It will be noted in FIG. 3 that in the assembled
condition, gap 42 formed between pivot pin portions 30a and
30b is opposed and in communication with the longitudinal bore
32 formed in tang 26. The eyeglasses 10 may further include
one or a plurality, preferably a pair of wires, or electrical
conductors 43 and 44, connecting the electronics, electrical
circuit and power supply, 25 to electrooptic eyeglass lens 15.
The electronics 25 supplies a suitable electric charge over
the wires 43 and 44 to the eyeglass lens 15 to cause the
eyeglass lens to undergo a change in transmittance property as
noted above. In the preferred embodiment, the wires or
electrical conductors 43 and 44 are made of spring temper
wire, or alternatively, the electrical conductors may include
a suitable metal core surrounded by any suitable layer of
insulation, such as a plastic insulation layer. As shown in
FIG. 3, the wires or electrical conductors 43 and 44 extend
along the outside of the clevis 28, are bent inwardly and are
extended into the axial bore 40b provided in split pin portion
30b and are bent and extend outwardly and through gap 42
formed between pivot pin portions 30a and 30b and into and
through the longitudinal bore 32 formed in the tang 26 for
connection, directly or indirectly, to the electrooptic

eyeglass lens 15. Connection to lens 15 may be made by any
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suitable connection means, for example, by a solder connection
to a bus bar applied to lens 15. In a preferred embodiment,
the pivot pin portions 30a and 30b are mounted stationarily
with respect to the tang 26 and the clevis 28 swings or pivots
about the remaining segments of connector pin portions 30a and
30b. Accordingly, it will be understood, that the portions of
the wires or electrical conductors 43 and 44 residing in the
axial bore 40b of connector pin portion 30b are placed in
torsion as indicated diagrammatically in FIG. 4 by the
oppositely directed circular arrows, and not subjected to
bending as indicated diagrammatically in FIG. 5 about a pivot
point, during pivoting movement between the tang 26 and clevis
28 provided by the clevis 28 swinging or pivoting about the
opposed pivot pin portions 30a and 30b. In the embodiment
shown in FIG. 3, a bore is not required through split pin
portion 30a. However, such embodiments are contemplated if,
for example, additional wires or conductors extend along both
clevis arms 34 and 35.

Referring again to FIG. 3, eyeglasses 10 may
further include a suitable cover, not shown, residing over the
wires or electrical conductors 43 and 44 and the outer end
portion of the temple 19 extending toward the eyeglass
frame 12.

FIG. 7 illustrates an alternate embodiment whereby
each of the pivot pin portions 30a and 30b has a bore 40a and
40b extending therethrough. Just as before a gap 42 is formed
between pivot pin portions 30a and 30b and this gap 42 is in
communication with the longitudinal bore 32 formed in tang 26.
Details of FIG. 7 are similar to those details in FIG. 3 with
the exception of modifications made to accommodate the routing
of electrical conductors 43 and 44 such that they pass through
axial bore 40a of pivot pin portion 30a and axial bore 40b of
pivot pin portion 30b respectively. The electrical conductors
43 and 44 extend along the outside of the clevis 28 but do so

on opposite sides of the clevis 28. Both of the electrical
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conductors 43 and 44 extend through the longitudinal bore 32
formed in the tang 26 for connection directly or indirectly to
the electrooptic eyeglass lens 15 (FIG.2). Therefore, Jjust as
before, when the tang 26 is pivoted relative to the clevis 28
about the pivot pin portions 30a and 30b, the portions of the
wires or electrical conductors 43 and 44 residing in the axial
bores 40a and 40b of the pivot pin portions 30a and 30b
respectively are placed in torsion as indicated
diagrammatically in FIG. 4 and are not subjected to bending as
indicated in diagrammatically in FIG. 5.

In the unlikely event the layer of insulation about
the electric conductor 43 or electrical conductor 44 becomes
damaged, the spatial separation between the electrical
conductors 43 and 44 which occurs along a significant portion
of their lengths, will prevent a short between the wires. In
particular, if such damage occurs it is likely the result of
the torsional motion imparted by pivoting the tang 26 relative
to the clevis 28 and as illustrated in FIG. 7, the portions of
the electrical conductor 43 and 44 subjected to torsion are
routed through the bores 40a and 40b of different pivot pin
portions 30a, 30b, and as a result are spatially separate from
one another.

To minimize damage that may be caused by abrasion,
the edges of pivot pin portions 30a and 30b proximate to the

electrical conductors 43 and 44 may pbe formed with a radius

‘thereby minimizing any cutting action these edges may have.

To provide additional insulation for the electrical
conductors 43 and 44, the pivot pin portions 30a and 30b may
be comprised of an electrically insulating material, such as
plastic. Such plastic may include polyetheretherketone (PEEK)
or, in the alternative, polysulfone. For reinforcement,
either of these plastics may be glass filled. The plastic may
also be 40% glass filled PEEK or 40% glass filled polysulfone.
Additionally, other electricaliy insulating materials may be

used in place of plastic.

Page 346 of 1417



WO 01/35159 PCT/US00/31087

10

15

20

25

30

35

_12_

By providing, as much as possible, separate routing
for electrical conductors 43 and 44 as they pass through the
clevis 28 and the tang 26, the likelihood of a short between
the wires, if and when they become frayed, is minimized.
Nevertheless, when and if such damage occurs, the physical
separation between the electrical conductors 43 and 44 is such
that the likelihood of direct contact between the electrical
conductors 43 and 44 when they are damaged is minimal.
Therefore to the extent the insulation layer 1is damaged and
the metal core of the wire is not damaged, the electronics
associated with the apparatus will maintain their full
functionality.

Although pivot pin portions 30a and 30b may be made
of plastic, it is also possible to have at least one pivot pin
portion made of a material offering greater rigidity, such as
metal. To this end, electrical conductors 43 and 44 will be
referred to as positive conductor 43 and ground conductor 44.
The eyeglass frame and temples may be metal or plastic. When
the eyeglass frame and temples are metal, there is a concern
that the 1f the positive electrical conductor 43 becomes
frayed in the region of the first pivot pin portion 30a, which
is metal, and the positive electrical conductor contacts and
shorts with the first pivot pin portion 30a, the power supply
of the electronics 25 will be drained. Therefore, in a
preferred embodiment of the invention, for an eyeglass frame
and temples made of metal, the first pivot pin portion 30a
routed through the positive conductor 30a is plastic. The
second pivot pin portion 30b associated with the ground
conductor 44 may be metal to provide enhanced structural
rigidity to the hinge 24.

In the instance of the eyeglass frame and temples
made of plastic, or another electrically insulating material,
then both pivot pin portions 30a and 30b may be made of metal.

In brief review, it has been discovered that by

running a segment of a wire or conductor through the center of
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at least one hollow pivot pin portion 30b and then through gap
42 between opposed pivot pin portions 30a and 30b of a hinge,
such wire segment is placed in torsion upon pivotal hinge
movement, which torsion is distributed along the length of
such wire segment and such wire segment experiences relatively
moderate strain and such strain is not concentrated at a pivot
point as would be the case for such wire portion were the wire
portion to experience bending during pivoting of the hinge.
Additionally, the inventive arrangement permits the wire(s) to
be hidden from view at all times.

Lastly, it will be understood that the present
hinge and wire invention may be embodied in apparatus or
devices other than eyeglasses and the present hinge and wire
invention is not limited to eyeglasses. Furthermore, the
foregoing embodiment of the invention contains a single tang
that couples to a clevis having two arms. Those skilled in
the art will realize from the foregoing disclosure that the
hinge can alternatively contain multiple tangs and multiple
clevis arms, i.e., the hinge could be a barrel-type hinge.

Although various embodiments which incorporate the
teachings of the present invention have been shown and
described in detail herein, those skilled in the art can
readily devise many other varied embodiments that still

incorporate these teachings.
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What is claimed is:

1. A hinge and wire apparatus comprising at least
a first wire and a second wire and a pivotable hinge including
first and second opposed, axially aligned, pivot pin portions,
at least one of said pivot pin portion having a centrally
formed axial bore extending therethrough, wherein a first wire
segment of at least one wire extends through the bore of said
first pivot pin portion and through a gap between the opposing
ends of said pivot pin portions, thereby placing said at least

one wire in torsion upon pivoting of said hinge.

2. The hinge and wire apparatus of claim 1
wherein said first pivot pin portion and said second pivot pin
portion each have a centrally formed axial bore extending
therethrough and wherein a first wire segment of said first
wire extends through the bore of said first pivot pin portion
and through said gap and wherein a first wire segment of said
second wire extends through the bore of said second pivot pin
portion and through said gap, thereby placing said first and

second wires in torsion upon pivoting of said hinge.

3. The hinge and wire apparatus of claim 1 further
comprising a tang and clevis having said pivot pin portions

pivotally interconnecting said tang and said clevis.

4. The hinge and wire apparatus of claim 3,
wherein said tang further comprises a tang wire passageway,
wherein a second segment of said wire extends through said

tang wire passageway.

5. The hinge and wire apparatus according to
claim 4 wherein said gap between said pivot pin portions is

generally opposite said tang wire passageway.
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6. The hinge and wire apparatus according to claim
1 wherein said pivot pin portions each comprise a generally

cylindrical and longitudinally extending body and wherein said
gap is present between the opposing ends of said pivot pin
portions when said portions are fully inserted within said

hinge.

7. The hinge and wire apparatus according to
claim 6 wherein said tang includes a first pivot pin through
hole extending therethrough for receiving said pivot pin
portions and a longitudinal bore extending generally
longitudinally through said tang and generally perpendicular
to and in communication with said first pivot pin through

hole.

8. The hinge and wire apparatus according to

claim 7 wherein said clevis includes a generally U-shaped body
including a pair of spaced apart substantially parallel clevis
members having, respectively, second and third axially aligned
pivot pin through holes extending therethrough for receiving
said pivot pin portions, upon said clevis members being placed
over said tang and upon said pivot pin through holes being
axially aligned said pivot pin portions being inserted through
said pivot pin through holes to pivotally interconnect said

tang and said clevis.

9. The hinge and wire apparatus of claim 1 wherein
said pivot pin portions each comprise a first end and a second
end, wherein each of said first ends contains a radially

extendiﬁg flange.

10. An eyeglass apparatus, comprising:

an eyeglass frame, a pair of temples and a pair of
hinges respectively pivotally interconnecting said eyeglass
frame with said temples, a pair of eyeglass lenses mounted in

salid eyeglass frame and each of said eyeglass lenses
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comprising optical means for changing an optical
characteristic of said eyeglass lenses upon receipt of an
electrical signal, an electrical circuit for providing an
electrical signal to at least one of said eyeglass lenses and
5 said electrical circuit mounted to at least one of said
temples, at least one of said hinges including a tang and a
clevis and first and second separate, axially-aligned pivot
pin portions pivotally interconnecting said tang and said
cilevis, at least a first electrical conductor interconnecting
10 said electrical circuit with at least one of said eyeglass
lenses and a first segment of said first electrical conductor
extending through a conductor passageway formed in one of said

pivot pin portions.

15 11. The eyeglass apparatus of claim 10 wherein a
conductor passageway is formed in both said first pivot pin
portion and said second pivot pin portion and wherein said
first electrical conductor extends through said conductor
passageway of said first pivot pin portion and wherein a

20 second electrical conductor extends through said conductor

passageway of said second pivot pin portion.

12. The eyeglass apparatus of claim 11 wherein
a) said first electrical conductor is an
25 electrical positive conductor for said electrical circuit-and
said second electrical conductor is an electrical ground
conductor for said electrical circuit;
b) at least one of said eyeglass frame and temple
associated with said electrical circuit is metal; and
30 c) said first pivot pin portion is made of an

electrically insulating material.
13. The eyeglass apparatus of claim 12 wherein

said electrically insulating material is plastic.

35
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14. The eyeglass apparatus of claim 12 wherein

said second pivot pin portion is made of metal.

15. The eyeglass apparatus of claim 11 wherein

a) said eyeglass frame and temple associated with
said electrical circuit are made of an electrically insulating
material; and

b) said first pivot pin portion is made of metal.

16. The eyeglass apparatus of claim 15 wherein the

electrically insulating material is plastic.

i7. The eyeglass apparatus of claim 15 wherein

said second pivot pin member is made of metal.

18. The eyeglass apparatus of claim 10 wherein a
second segment of each electrical conductor extends through a
gap between opposing end of said pivot pin portions and

through a second conductor passageway formed in said tang.

19. The eyeglass apparatus according to claim 11
wherein each of said pivot pin portions comprises a generally
cylindrical and longitudinally extending body and wherein each
conductor passageway comprises an axial bore extending
generally longitudinally through each pivot pin portions and

in communication with said gap.

20. The eyeglass apparatus according to claim 19
wherein said tang includes a first pivot pin through hole
extending therethrough for receiving said pivot pin portions
and wherein said second conductor passageway comprises a
longitudinal bore extending generally longitudinally through
said tang and generallv perpendicular to and in communication

with said first pivot pin through hole.
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21. The eyeglass apparatus according to claim 10
wherein said clevis includes a generally U-shaped body '
including a pair of spaced apart substantially parallel and
generally rectangular clevis members having, respectively,
second and third axially aligned pivot pin through holes
extending therethrough for receiving said pivot pin portions,
upon said clevis members being placed over said tang and upon
said pivot pin through holes being axially aligned said pivot
pin portions being inserted through said pivot pin through

holes to pivotally interconnect said tang and said clevis.

22. The eyeglass apparatus according to claim 10
wherein said eyeglass apparatus further comprises a second
electrical circuit for providing an electrical signal to the
other of said eyeglass lenses and said second electrical
circuit mounted to the other one of said temples, a second
hinge inciuding a second tang and a second clevis and a second
pair of separate, axially aligned pivot pin portions pivotally
interconnecting said second tang and said second clevis, a
second electrical conductor interconnecting said second
electrical circuit with the other of said eyeglass lenses and
a segment of said second electrical conductor extending
through a conductor passageway formed in either of the pivot
pin portions comprising said second pair and a second segment
of said second electrical conductor extending through a fourth
conductor passageway formed in said second tang, said second
electrical conductor being placed in torsion upon pivotal
movement between said second tang and said second clevis about

said second pair of pivot pin portions.

23. The eyeglass apparatus according to claim 22
wherein at least one of said hinges includes a tang which
extends outwardly from either said eyeglass frame or from an
end of one temple and wherein said clevis extends outwardly

from the other of said eyeglass frame or end of one temple.
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24. The eyeglass apparatus of claim 10 wherein
each of said pivot pin portions further comprise a first end
and a second end, wherein each of said first ends contains a

radially extending flange.

25. The eyeglass apparatus according to claim 10
wherein at least one of said hinges includes a tang which
extends outwardly from either said eyeglass frame or from an
end of one temple and wherein said clevis extends outwardly

from the other of said eyeglass frame or end of one temple.

26. An eyeglass apparatus, comprising an eyeglass
frame, a pair of temples and a pair of hinges respectively
pivotally interconnecting said eyeglass frame with said
temples, a pair of eyeglass lenses mounted in said eyeglass
frame and each of said eyeglass lenses comprising optical
means for changing an optical characteristic of said eyeglass
lenses upon receipt of an electrical signal, an electrical
circuit for providing an electrical signal to at least one of
said eyeglass lenses and said electrical circuit mounted to at
least one of said temples, each hinge including a tang and a
clevis and first and second separate, axially-aligned pivot
pin portions pivotally interconnecting said tang and said
clevis, at least a first and second electrical conductor
interconnecting said electrical circuit with at least one of
said eyeglass lenses and a first segment of said first
electrical conductor extending through a conductor passageway
formed in said first pivot pin portion and a first segment of
said second electrical conductor extending through a conductor
passageway formed in said second pivot pin portion, wherein
said first electrical conductor is an electrical positive
conductor for said electrical circuit, wherein at least one of
said eyeglass frame and said temple associated with said
electrical circuit are metal and wherein said first pivot pin

portion is plastic.
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Confirmation Number: 8374

Title of Invention:

ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

First Named Inventor/Applicant Name:

Charles Willey

Customer Number:

20350

Filer:

John P. McGroarty/Aneta Xhiku

Filer Authorized By:

John P. McGroarty

Attorney Docket Number:
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Receipt Date: 14-DEC-2012
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Time Stamp: 14:26:32

Application Type:
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Payment information:
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Document Description Start End
Transmittal Letter 1 2
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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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I hereby certify that this correspondence is being filed via PATENT

(]il:S—Web v;llzt/hl Zl;tlernited States Patent and Trademark Office . Attorn ey Docket N OW
831532(011310US)

KILPATRICK TOWNSEND & STOCKTON LLP

By: Aneta Mihali Xhiku

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 8374
Charles Willey Examiner: TBA
Application No.: 13/372,240 Art Unit: TBA
Filed: February 13,2012 SUPPLEMENTAL INFORMATION
DISCLOSURE STATEMENT UNDER
For: ELECTRONIC FRAMES 37 CFR §1.97 and §1.98
COMPRISING ELECTRICAL
CONDUCTORS
Customer No.: 20350

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

Alexandria, VA 22313-1450
Commissioner:

The references cited on attached form PTO/SB/08A and PTO/SB/08B are being called to
the attention of the Examiner. Copies of the references [in compliance with the requirements of 37 CFR
§1.98(a)(2)] are enclosed. It is respectfully requested that the cited references be expressly considered
during the prosecution of this application, and the references be made of record therein and appear among
the “references cited” on any patent to issue therefrom.

Also enclosed is a copy of the International Search Report corresponding to the related
PCT/US2012/051202 application.

As provided for by 37 CFR §1.97(g) and (h), no inference should be made that the

information and references cited are prior art merely because they are in this statement and no

Page 365 of 1417



Charles Willey PATENT
Application No.: 13/372,240
Page 2

representation is being made that a search has been conducted or that this statement encompasses all the
possible relevant information.

Applicant believes that no fee is required for submission of this statement. However, if a

fee is required, the Commissioner is authorized to deduct such fee from the undersigned’s Deposit
Account No. 20-1430. Please deduct any additional fees from, or credit any overpayment to, the above-
noted Deposit Account.

Respectfully submitted,

/John P. McGroarty/

John P. McGroarty
Reg. No. 41,186

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 202-481-9900

Fax: 202-481-3972

JPM:amx
64038089 v1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/372,240 02/13/2012 Charles Willey 91904-831532
CONFIRMATION NO. 8374
20350 PUBLICATION NOTICE
KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER O . 0 T e
000000057151372

EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834

Title:ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

Publication No.US-2012-0262667-A1
Publication Date:10/18/2012

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/372,240 02/13/2012 2873 1440 91904-831532 21 2
CONFIRMATION NO. 8374
20350 UPDATED FILING RECEIPT
KILPATRICK TOWNSEND & STOCKTON LLP
TWO EMBARCADERO CENTER RO AR
000000055231189

EIGHTH FLOOR
SAN FRANCISCO, CA 94111-3834

Date Mailed: 07/10/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Charles Willey, Roanoke, VA;
Assignment For Published Patent Application
PixelOptics, Inc., Roanoke, VA
Power of Attorney: The patent practitioners associated with Customer Number 20350

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/441,817 02/11/2011

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 02/24/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/372,240

Projected Publication Date: 10/18/2012
Non-Publication Request: No

Early Publication Request: No
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Title

ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS
Preliminary Class

351

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/372,240
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 380
SEARCH FEE
o o o N/A N/A N/A N/A 620
EXAMINATION FEE
N FEE N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 21 minus 20= 1 OR |« 60 - 60
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1310
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/372,240 02/13/2012 Charles Willey 91904-831532

CONFIRMATION NO. 8374

20350 POA ACCEPTANCE LETTER

KILPATRICK TOWNSEND & STOCKTON LLP

TWO EMBARCADERO CENTER IR L AL

EIGHTH FLOOR 000000055231075

SAN FRANCISCO, CA 94111-3834

Date Mailed: 07/10/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/27/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/gbien-aime/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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T hereby certify that this comrespondence is being filed via PATENT
EFS-Web with the United Stages Patent and Trademark Office Attorney Docket No.: 91904-831532

on a7/ , Client Ref, No.: P9933-USP176

KILPATRICK,/FOWNSEND & s?o?w
By: M.{/ A‘ [

THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Charles Willey Confirmation No. §374
Application No.: 13/372,240 Examiner: TBD
Filed: Feb 13, 2012 Technology Center/Art Unit: 2873
For: ELECTRONIC FRAMES TRANSMITTAL LETTER — RESPONSE
COMPRISING ELECTRICAL TO NOTICE OF MISSING PARTS
CONDUCTORS
Customer No. 72162

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

Alexandria, VA 22313-1450

Commissioner:

Pursuant to the Notice to File Missing Parts of Nonprovisional Application, dated
February 29, 2012, enclosed are the following to be made of record in the above
identified application:

1) Executed Declaration
2) Power of Atiorney and Statement under 3.73(b)
3) Preliminary Amendment

4) Extension of Time

Payment in the following amount is herewith submitted:

Large Entity: (a) Filing Fee $380
(b) Search Fee $620
(¢) Examination Fee $250
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(d) Extension of Time Fee

(e) Excess Claims Fees (§ 1.16(b),(c)):
(f) Multiple Dependent Claims

(g) Missing Parts Surcharge

$150
$60
$0
$130

The Commissioner is hereby authorized to charge any additional fees associated

with this paper or during the pending of this application, or credit any overpayment, to

Deposit Account No. 20-1430.

Respectfully submitted,

%/}Vé §7 ¢/

John P. McGroarty
Registration No. 41,186

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

Attachments

JPM/jrs
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Attorney Docket No.: 91904-831532

DECLARATION

As a below named inventor, I declare that:

My residence, post office address and citizenship are as stated below next to my name; I believe 1 am the original, first and sole
inventor (if only one name is listed below) or an original, first and joint inventor (if plural inventors are named below) of the subject
matter which is claimed and for which a patent is sought on the invention entitled: ELECTRONIC FRAMES COMPRISING
ELECTRICAL CONDUCTORS the specification of which is attached hereto or _X was filed on February 13, 2012 as
Application No. 13/372,240 and was amended on (if applicable).

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 patentability as defined in Title 37,
Code of Federal Regulations, Section 1.56.

I hereby claim the benefit under Title 35, United States Code § 119(e)} of any United States provisional application(s) listed below:

Application No. Filing Date
61/441,817 February 11, 2011

Full Name of | Last Name: Suffix: First Name: Middle Name or Initial:
Inventor 1: WILLEY CHARLES
Residence & City: State/Foreign Country: Country of Citizenship:
Citizenship: Roanocke Virginia United States
Post Office Post Office Address: City: State/Country: Postal Code:
Address: 1801 Windsor Avenue Roanoke Virginia 24015

I further declare that all statements made herein of my own knowledge are true and that all statements made on information and belief
are believed to be true; and 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 Seetion 1001 of Title 18 of the. United States Code, and that such willful
false statements may jeopardize the validity of the application or any patent issuing thereon.

Signature of Inventor ]

4 etiarles Willey
Date Z[ 2T

63992679 v1

1ofl
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PTOfSB/21 (07-08)

Application Number 13/372240
POWER OF ATTORNEY Ffllng Date February 13, 2012
OR First Named Inventor | Charles Willey
REVOCATION OF POWER OF ATTORNEY | Tite ELECTRONIC FRAMES
WITH A NEW POWER OF ATFORNEY G CLECTRICAL

AND Art Unit TBD
CHANGE OF CORRESPONDENCE ADDRESS |5 —n— TBD

Attorney Docket 019804-831532

| hereby revoke all previous powers of attorney given in the above-identified application.

|:| A Power of Aftorney is submitted herewith.
OR

’X‘ I hereby appoint Practitioner(s) associated with the following Customer
Number as my/our attomey(s) or agent(s) o prosecute the application 20350
identified above, and to transact all bugsiness in the United States Patent
and Trademark Office connected therewith:

OR

D I nereby appoint Practitioner(s) named below as my/our attomey(s) or agent(s) 1o prosecute the application identified above, and
to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

| further authorize any of the above-identified practitioners to execute a Statement Under 37 CFR 3.73(b) on my/our behalf to certify
the chain of title and establish my/our ownership in the application identified above.

Please recognize or change the correspondence address for the above-identified application to:
K{ The address associated with the above-mentioned Custormner Number:
OR

|:| The address assoclated with Customer Number:
OR

D Firm or

Individual Name

Address

City IState | | z|p|
Country
Telephone |Email |

| am the:
|:| Applicantfinventor.
OR
E Assignee of record of the entire interest. See 37 CFR 3.71.
Stetement under 37 CFR 3.73(b) {Form PTO/SE/96 submitted herewith or fled on

s SIGNATURE of Applicant or Asslignee of Record
Signature (77 UL Date 2 28] 2
Name Evel A e Telephone | /2

Title and Company | Secretary, PixelOptics, Inc.

NOTE: Signatures of all the inventors or assignees of record of the entire Interest or their representative(s) are required. Submit multiple forms if more than one
signature is requined, see below”.

|:| *Total of forms are submitted.
63992623 v1
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PTG/SBI9E (07-09)

Attomey Docket No. 91904-831532

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner; Charles Wiliey
Application No./Patent No.: 13/372,240 Filed/Issue Date: _ February 13, 2012
Titled: ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

PixelOptics, Inc. ,a _ corporation
{Name of Assignes) {Type of Assignee: corporation, partnership, university, government agency, etc.)

states that it is:
1. g the assignee of the entire right, title, and interest in;

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership inferest is %y); ar

3 |:| the assignee of an undivided interest in the entirety of (a2 complete assignment from one of the joint inventors
was made)

the patent application/patent identified above, by virtue of either:

A, E An assignment from the inventor(s} of the patent application/patent identified above. The assignment was recorded
in the United States Patent and Trademark Office at Reel , Frams , or for which a
copy thereof is attached.

B. D A chain of title from the inventor{s), of the patent application/patent identified above, to the current assignee as follows:
1. From; To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
3. From: To:

‘The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is atached.

D Additional documents in the chain of title are listed on a supplemental sheet (s).

As required by 37 CFR 3.73(bX1)(i), the documentary evidence of the chain of title from the criginal owner to the assignee
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted fo Assighment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose tiﬂeW ied below) is authorized to act on behalf of the assignee.

[ C[e2/72

Signatuy Date

John P. McGroarty, Reg. No. 41,186
Printed or Typed Name Title

54188530 v1
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Attomey Docket No.: P9933-USP176

ASSIGNMENT OF PROVISIONAL PATENT APPLICATION
SOLE
WHEREAS, Charles Willey of 1801 Windsor Avenue, Roanoke, VA 24015, hereinafter referred

to as “Assignor,” is the inventor of the invention described and set forth in the below-identified provisional patent
application:

Title of Invention: SPECTACLE LENS ELECTRONIC MODULE
Filing Date: 02/11/2011
Application No.: 61/441,817; and

WHEREAS, PixelOptics, Inc., located at 5241 Valleypark Drive, Roanoke, VA 24019,
hereinafter referred to as “ASSIGNEE,” is desirous of acquiring an interest in the invention and application and in
any U.S. Letters Patent and Registrations which may be granted on any patent application claiming priority from the
same;

For good and valuable consideration, receipt of which is hereby acknowledged by Assignor,
Agsignor has assigned, and by these presents does assign to Assignee all right, title and interest in and to the
invention and application and to all foreign counterparts (including patent, utility model and industrial designs), and
in and to any Letters Patent and Registrations which may hereafter be granted on any patent application claiming
priority from the same in the United States and all countries throughout the world, and to claim the priority from the
application as provided by the Paris Convention. The right, title and interest is to be held and enjoyed by Assignee
and Assignee’s successors and assigns as fully and exclusively as it would have been held and enjoyed by Assignor
had this Assignment not been made, for the full term of any Letters Patent and Registrations which may be granted
thereon, or of any division, renewal, continuation in whole or in part, substitution, conversion, reissue, prolongation
or extension thereof.

Assignor further agrees that Assignor will, without charge to Assignee, but at Assignee’s expense,
(a) cooperate with Assignee in the prosecution of U.S. Patent applications and foreign counterparts on the invention
and any improvements, {b} execute, verify, acknowledge and deliver all such further papers, including applications
and instruments of transfer, and (¢) perform such other acts as Assignee lawfully may request to obtain or maintain
Letters Patent and Registrations for the invention and improvements in any and all countries, and to vest title thereto
in Assignee, or Assignee’s successors and assigns.

IN TESTIMONY WHEREOQF, Assignor has signedhjs/her name on the date indicated.

Dated:3/30 /20 ¢/ i y
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EFS-Web with the Urzfe}'smtejﬁlmt and Trademark Office Attorney Docket No.: 91904-831532
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KILFPATRICK TQ END & S'[m
By:

TI-IE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Charles Willey Confirmation No, 8374
Application No.: 13/372,240 Examiner: TBD
Filed: Feb 13, 2012 Technology Center/Art Unit: 2873
For: ELECTRONIC FRAMES PRELIMINARY AMENDMENT
COMPRISING ELECTRICAL
CONDUCTORS
Customer No. 72162

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

Alexandria, VA 22313-1450

Commissioner;

Prior to examination of the above-referenced application, please enter the following

amendments and remarks:

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

Remarks/Arguments begin on page 6 of this paper.
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Appl. No. 13/372,240 PATENT
Amdt. dated May 24, 2012
Preliminary Amendment

Amendments to the Claims:

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

application:
Listing of Claims:;

1. - 40. {Cancelled)

4]1. (New) A first device, comprising:

a lens housing adapted to support a first lens and a second lens;

a first temple movably coupled to the lens housing;

a second temple movably coupled to the lens housing;

an electronics module disposed at least partially within the first temple;

and
a first electrical conductor coupled to the first temple;

wherein a first conductive path is provided from the first temple to

the lens housing at least in part by the first electrical conductor; and

wherein the first electrical conductor is configured to couple the

electronics module to the first temple.

42. (New)  The first device of claim 41, wherein the first electrical

conductor is configured to constrain the electronics module.

43. (New)  The first device of claim 41, wherein the first electrical

conductor is integrally coupled to the first temple.
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Appl. No. 13/372,240 PATENT
Amdt. dated May 24, 2012
Preliminary Amendment

44, (New)  The first device of claim 43, wherein the first electrical
conductor is insert molded with the first temple.

45. (New)  The first device of claim 41, wherein the first electrical

conductor comprises a lug.

46. (New)  The first device of claim 41, further comprising:
a second electrical conductor coupled to the first temple;

wherein a second conductive path is provided from the first temple

to the lens housing at least in part by the second electrical conductor; and

wherein the second electrical conductor is configured to constrain

the electronics module.

47. (New)  The first device of claim 41, wherein the electronics

module comprises any two of: a power source, a controller, and a sensor,

48, (New)  The first device of claim 47, wherein the sensor comprises

a touch switch.

49. (New)  The first device of claim 41, wherein the first electrical

conductor is electrically coupled to a slip ring.

50. (New)  The first device of claim 49, further comprising a hinge,
wherein the slip ring is disposed substantially within the hinge.
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Appl. No. 13/372,240 PATENT
Amdt. dated May 24, 2012
Preliminary Amendrment

51. (New)  The first device of claim 41, wherein the electronics

module is configured to be removably coupled to the first temple.

52. (New)  The first device of claim 41, wherein the electronics

module comprises an opening;

wherein the first electrical conductor has a first portion that extends a first
distance of at least approximately 1 cm into the electronic module through the opening,

and

wherein the first electrical conductor has a second portion that extends a
second distance of at least approximately 1 cm outside of the electronics module away

from the opening.

53. (New)  The first device of claim 52,

wherein the first distance that the first portion of the first electrical

conductor extends into the electronics module is at least approximately 2 cm, and

wherein the second distance that the second portion of the first electrical

conductor extends away from the opening is at least approximately 2 cm.

54. (New)  The first device of claim 41, wherein the first electrical

conductor comprises a single structural element.

55. (New)  The first device of claim 41, wherein the first electrical
conductor is configured to maintain the first conductive path as the first temple is moved

relative to the lens housing.
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Appl. No. 13/372,240 PATENT
Amdt. dated May 24, 2012
Preliminary Amendment

56. (New)  The first device of claim 41, further comprising a first lens

and a second lens coupled to the lens housing;
wherein the first lens has a first electrical contact; and

wherein the first conductive path is electrically coupled to the first
electrical contact.

57. (New) A first method, comprising:
providing a capacitive touch switch;
disposing a plurality of electronic components on the capacitive switch;

and

coupling the capacitive touch switch to a partial enclosure.

58. (New)  The first method of claim 57, further comprising the step of

disposing the enclosure substantially within a temple of an eyeglass frame.

59. (New)  The first method of claim 58,

wherein the eye glass frame comprises electro-active eyeglass frames;
wherein the eyeglass frame comprises a first conductive path; and
wherein the first method further comprises the step of electrically coupling

at least one of the electronic components to the first conductive path.

60. (New)  The first method of claim 57, further comprising the step of
applying a conformal coating to the plurality of electronic components.

61. (New)  The first method of claim 57, wherein the capacitive touch

switch and the enclosure are configured to be pressure fitted.
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Appl. No. 13/372,240 PATENT
Amdt. dated May 24, 2012
Preliminary Amendment

REMARKS/ARGUMENTS
By this amendment, claims 1-40 have been cancelled and claims 41-61 added.
Support for the new claims can be found throughout the specification, claims, and figures

as originally filed. No new matter has been filed.

CONCLUSION
In view of the foregoing, Applicants believe all claims now pending in this
Application are in condition for allowance. The issuance of a formal Notice of

Allowance at an early date is respectfully requested.

Further, the Commissioner is hereby authorized to charge any additional fees or
credit any overpayment in connection with this paper to Deposit Account No. 20-1430.

If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 415-576-0200.

Respectfully submitted,

e ((02/1

John P. McGroarty
Registration No. 41,186

KILPATRICK TOWNSEND & STOCKTON LLP
Two Embarcadero Center, Eighth Floor

San Francisco, California 94111-3834

Tel: 415-576-0200

Fax: 415-576-0300

Attachments

JPM/jrs

64310884 v1
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Application Number 13/372,240 Filed Feb 13,2012
For ELECTRONIC FRAMES COMPRISING ELECTRICAL CONDUCTORS

Art Unit 2873 | Examiner TBD

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee mall Entity Fee
[0 One month (37 CFR 1.17(a)(1)) $150 $75 $
K| Two months (37 CFR 1.17(a)(2)) $560 $280 $560
] Three months (37 CFR 1.17(a)(3)) $1270 $635 $
[0 Four months (37 CFR 1.17{a)4)} $1080 $990 §
[l Five months (37 CFR 1.47(a)(5)) $2690 $1345 $

[ Applicant claims small entity status. See 37 CFR 1.27.

] A check in the amount of the fee is enclosed.

B4 Payment by credit card.

[J The Director has already been authorized to charge fees in this application to a Deposit Account.

B4 The Director is hereby autherized to charge any fees which may be required, or credit any overpayment, to

Deposit Account Number 20-1430 .
WARNING: Information on this form may become public. Credit card information should not be included on
this form. Provide cradit ¢ard information and authorization on PTO-2038.

I am the [] applicantinventor.

[] assignee of record of the entire interest. See 37 CFR 3.71
Statement under 37 CFR 3.73(b} is enclosed. (Form PTQ/SB/9G).

attorney or agent of record. Registration Number 41,186

[ attorney or agent under 37 CFR 1.34.
Registration nurnbser i acting under 37 CFR 1.34.

%/7/%‘( .5/22//2

" Signatare Date
John P. McGroarty 202-481-9950
Typed or printed hame Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if
more than one signature is required, see betow.

O Total of forms are submitted.

This cofiection of information is required by 37 CFR. 1.138{a}. The information is required t¢ obtain or retain a banefit by the public which is ta file (and Dy the
USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is astimated to take & minutes o
completa, incuding gatharing, preparing, and subrmitting the complated applicaticn form to the USPTO. Time will vary depanding 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 1o the Chief Information Officer,
U.5. Patent and Trademark Cffice, U 5. Depariment of Commeree, P.O. Box 1450, Alexandria, VA 22313-1450. DO NCOT SEND FEES OR CGOMPLETED FORMS
TQ THIS ADDRESS. SEND TO: Commissloner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assislance n compieling the form, calf 1-800-PTG-9193 and sefect option 2.
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(54) OPHTHALMIC GLASSES WITH VARJABLE LIGHT TRANSMISSIVE LENSES

Q) We, AMERICAN CyYANAMID CoM-
PANY, a corporation organised and existing
under the laws of the State of Maine, United
States of America, of Berdan Avenue,
Township of Wayne, State of New Jersey,
United States of America, do hereby declare
the invention, for which we pray that a

tent may be granted to us, and the method

y which it is to be performed, to be par-
ticularly described in and by the following
statement ;:—

This invention relates to ophthalmic glasses
which contain ophthalmic lenses whose light
transmissive properties can be selectively
varied by application of electricity.

The prior art, e.g. United States Patcnts
3,521,941, 3,578,843, 3,704,057, 3,708,220
and 3,829,196, discloses electro-optical de-
vices which exhibit a phenomenon termed in
the art as persistent electrochromism. This
phenomenon is characterized by the alter-
ation of the electro-magnetic radiation ab-
sorption characteristics of the persistent
electrochromic material by the influence of an
electric field. Such devices commonly are
employed in sandwich arrangement, with a
persistent electrochromic material layer and
an ion-conducting layer sandwiched between
two electrodes, Coloration is induced by
charging the electrochromic layer negative
with_respect to the counter-electrode, em-
ploying an external potential. The counter-
electrode can comprise the same material as
the persistent electrochromic material or be
different. By reversing the original polarity of
the field or by applying a new field, the visible
coloration can be erased. This procedure of
color induction and erasure is defined as
cycling.

Prior methods for reducing light trans-
mission through optical lenses employed as
eyeglasses are capable of achieving desirable
degrees of light reduction. However, these
sunglass lenses generally are not adjustable
or variable with regard to their light trans-
missive properties. Recent developments

have produced what is known as a photo-
chromic lens which is self-adjustable. A layer
within the lens structure is induced by electro-
magnetic radiation to alter its light absorp-
tion properties. An increasing degree of
ambient brightness results in darker color-
ation of the lens, thereby reducing light
transmission through the lens. However,
such a system suffers from several inherent
disadvantages. Photochromic systems with
fast switching speeds tend to be unstable,
whereas the most stable systems tend to have
slow switching speeds. In particular, erasure
upon removing a photochromic ophthalmic
lens from bright light to relative darkness is
quite slow. Accordingly, the use of photo-
chromic lenses in eyewear may on occasion
prove hazardous if the wearer suddenly
passes from bright to dim light, for example a
person stepping from bright sunlight into a
building or a driver passing into a tunnel
while wearing photochromic glasses would
remain “in the dark” for many critical
seconds. Also, since colorless photochromic
systems can be activated only by a change in
electromagnetic radiation in the UV portion
of the spectrum, the system is largely in-
operative when the wearer is screened by a
UV filter such as a glass window. The light-
induced coloration of the lenses is entirely
outside the control of the wearer. The degree
of light transmission cannot be adjusted and
depends solely on the degree of ambient
electromagnetic radiation.

Hence, for safety, convenience and effi-
ciency, it would be desirable to provide
ophthalmic glasses containing optical lenses
whose light transmissive properties can be
controlled either automatically or independ-
ently, with quick cycling speed, and with
selective adjustment of the degree of light
transmission. .

The present invention provides a pair of
ophthalmic glasses comprising firstand second
lens mounted in a frame, each said lens
comprising an optical lens (as herein defined)
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carrying successively, a first transparent
electrode layer, a solid persistent eleciro-
chromic film of WQ; or MoO,, an ion-
conducting layer and a second transparent
electrode layer, and the glasses further com-
prising means at least partially disposed with-
in said frame for allowing application of
direct current voltage to each pair of elect-
rodes carried by each said lens to create an
electric potential across the electrochromic
film sandwiched therebetween and a po-
tential of opposite polarity, whereby said
electrochromic film can be varied in color-
ation so as to vary the amount of light
transmitted through each said lens.

The term “optical lens” is used herein to
refer to any optically transparent substrate
whether or not it diffracts the light passing
therethrough. It is, of course, quite common
for - protective glasses such as sunglasses to
have lenses which do not alter the conver-
gence of divergence of an incident light beam.

The invention will be further described in
conjunction with the accompanying drawings
in which like reference characters refer to the
same parts throughout the different views.
The drawings are not necessarily to scale,
emphasis instead being placed on illustrating
principles of construction:

In the drawings, Figure 1 is a pictorial view
of a pair of ophthalmicglassesaccordingto the
invention; and

Figure 2 illustrates, in partial cross section,
the structure of the lenses employed in the
glasses of Fig. 1.

Referring to the drawings, numeral 36 in
Figure 1 generally represents a pair of electro~
chromic eyeglasses which comprises a stand-
ard assembly with temple support arms 48
hingedly attached to a lens frame unit 54. The
basic appearance of the eyeglasses corres-
ponds to standard commercial eye wear.
However, in place of a simple optical lens, a
pair of electro-optical lens is inserted. The
operation of the variable light transmissive
lenses requires the application of an electric
ficld across the electrochromic layer coated
on the lens. Miniature battery 34 in the
temple suppori arm provides dc voltage,
preferably about I-5 volts. The battery is
connected through conducting wires 42 and
44 to the lens units to control the light ab-
sorption thereof. Pushbutton switches 30 and
32 and 50 and 52 are included in the circuit
to allow selective operator control of cycling-
lens coloration and erasure. Individual sets of
pushbution control switches are provided for
cach of lenses 38 and 40, so that separate
control of each lens is possible. An operator,
by depressing the respective coloration or
erasure button can readily adjust the light
transmission of each lens as desired. Separate
controls adapt the glasses to multiple special-
ized uses. For example, selective darkening of
one lens while maintaining maximum trans-

mission to the other eye would prove con-
venient and beneficial to such as micro-
scopists, photographers and sharpshooters,
etc., who are normally required to close or
block one eye during operation.

Coloration and erasure also can be accom-
plished automatically according to ambient
light levels by utilization of photocell 46
which is built into the lens frame and inte-
grated into the switching circuitry.

Figure 2 shows a cross section of the
layered lens siructure which is employed in
Fig. 1. Numeral 18 represents the actual
optical lens substrate which is coated with
light modulating layers. The layers, succes-
sively deposited comprise a transparent
conductive material 16 such as SnO,, a
persistent electrochromic film 14 of WO, or
MoQ,, an ion-conducting layer 12 such as
SiOx or B-alumina, and transparent counter-
electrode 10 of conductive material such as
Au or a transparent oxide. The layers may be
deposited by known vacuum deposition

_techniques. A source of dc potential 22 is

coupled to electrodes 16 and 10 through a
reversing switch indicated by 20. As shown,
with the switch arm in the position to produce
coloration, the positive terminal of the source
is connected to the outer electrode 10 while
the negative terminal is connected to the
electrode 16 on the optical lens substrate.
Once complete coloration is induced, typically
in a matter of seconds, switch 20 may be
opened, disconnecting the battery from the
device entirely, and the device will remain in
its darkened state without further application
of power. To erase a previously darkened
surface, the switch arm is thrown to the erase
contacts, across which is connected a po-
tentiometer 24. As shown, the potentiometer
contact or slider is movable from a point at
which the electrodes 16 and 10 are short
circuited to a point at which full battery volt-
age, of polarity opposite to the coloration
condition, is applied between them. Any
number of reversc voltage values may be
obtained between the two extremes,

In the position illustrated in the drawing, a2
“bleach™ voltage of a value less than battery
voltage is applied across the electrodes,
setting up a corresponding electric field.
Under the influence of this field, the device
returns to its initial uncolored state. The
rapidity with which the bleaching occurs is
determined by the magnitude of the voltage;
the higher the voltage, the faster the bleaching
process is completed. At the higher bleaching
voltages, it has been found that the bleaching
process is even faster than the coloring
operation. Once the bleaching is completed,
the switch may be opened to disconnect the
battery from the device and minimize power
drain. .

It has also been found that, notwithstand-
ing the absence of an electric field, when the
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potentiometer is in its short circuiting po-
sition, certain of the persistent electrochromic
materials nevertheless will return completely
and positively from the colored to the
bleached state. The rate at which the bleach-
ing occurs, however, is somewhat slower than
gl}gn the material us subjected to an electric
eld.

The persistent electrochromic materials
are employed as films, and the thickness
thereof desirably will be in the range of from
about 0-1-100 microns. However, since a
small potential will provide an enormous
field strength across very thin films, the latter,
i.e. 0-1-10 microns, are preferred over thicker
ones. Optimum thickness will also be deter-
mined by the nature of the particular com-
pound being laid down as a film and by the
film-forming method since the particular
compound and film-forming method may
place physical {e.g. non-uniform film surface)
and economic limitations on manufacture of
the devices.

When tungsten oxide is employed as the
electrochromic imaging material and an
electric field is applied between the electrodes,
a blue coloration of the previously trans-
parent electrochromic layer occurs, i.e. the
persistent electrochromic layer becomes ab-
sorptive of electromagnetic radiation over a
band encompassing the red end of the visible
spectrum, thereby rendering the imaging
layer blue in appearance. Prior to the appli-
cation of the electric field, the electrochromic
imaging layer was essentially non-absorbent
and thus transparent.

The ion-conducting layer should be sub-
stantially transparent.

One embodiment employs a solution of
H,SO, in glycerin. Other suitable ion-con-
ductors are as disclosed in United States
Patents 3,704,057 and 3,708,220.

In a preferred embodiment the ion-con-
ducting layer is an inorganic or other solid
material as disclosed in TUnited States
Patent 3,521,941, e.g. silicon oxide.

Virtually any material exhibiting electrical
conductivity may be used for an electrode.
The same material may be used for both
electrodes or each electrode may be of a
different material, or mixtures or alloys of
of different materials. Typical electrode ma-
terials are the metals, e.g. gold, silver,
aluminium, and conducting non-metals such
as carbon, suitably doped tin or indium oxide,
and the like. As already indicated, both of
the electrodes must be transparent. The
negative and positive electrodes must also
be in electrical contact with the electro-
chromic film, and they may be formed by
known vacuum deposition techniques, as
described above, or they may be conducting
layers between which the film is inserted.

‘While the invention has been particularly
shown and described with reference to a
preferred embodiment thereof, it will be
understood by those.skilled in the art that
various alterations in form and detail may be
made therein. For example the circuitry and
switching arrangements can be changed to
suit ease of operation or cosmetic design.
Also, since power application is needed only
to color and bleach the device, a source of
continuous power within the eyeglass struc-
ture is not a necessity. A remote power
supply can be utilized to accomplish desired
cycling. Such can be portable and, for
example, be conveniently incorporated into an
eyeglass case. The glasses may take various
forms such as welding goggles, laser protective
goggles, eyeglasses, sunglasses or special
glasses for microscopists, photographers or
sharpshooters.

WHAT WE CLAIM IS:—

1. A pair of opthalmic glasses, comprising
first and second lens mounted in a frame,
each said lens comprising an optical lens (as
herein defined) carrying, successively, a first
transparent electrode layer, a solid persistent
electrochromic film of WO; or MoQ,, an ion-
conducting layer and a second transparent
electrode layer, and the glasses further
comprising means at least partially disposed
within said frame for allowing application of
direct current voltage to each pair of elect-
rodes carried by each said lens to create an
electric potential across the electrochromic
film sandwiched therebetween and a potential
of opposite polarity, whereby said electro-
chromic film can be varied in coloration so as
to vary the amount of light transmitted
through each said lens.

2. A pair of glasses according to Claim 1,
including a photocell control means adapted
to adjust the light transmissive properties of
said lenses according to the ambient light.

3. A pair of glasses according to Claim 1
or Claim 2, individual control means for
each lens, so that light transmission through
each lens can be individually adjusted.

4. A pair of glasses according to any pre-
ceding claim, including a direct current
power source disposed within said frame.

5. A pair of opthalmic glasses, according
to Claim 1 and substantially as hereinbefore
described with reference to the accompanying
drawings.

TREGEAR, THIEMANN & BLEACH,
Chartered Patent Agents,
Enterprise House,

Isambard Brunel Road,
Portsmouth PO1 2AN,

and
49751, Bedford Row, London, WCIC 6RL.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1980
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY
from which copies may be obtained,
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This drawing Is a reproduction of
i 1 SHEET  ‘the Original on a reduced scale
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