g o UNITED STATES PATENT AND TRADEMARK OFFICE
( :“*“\\ UNITED STATES DEPARTMENT OF COMMERCE

R 2 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.
15/920,955 01/18/2022 11227181 16223-00341 2833
33772 7590 12/28/2021

MCDONALD HOPKINS LLC
600 Superior Avenue, East
Suite 2100

CLEVELAND, OH 44114-2653

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 0 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.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Chester O.D. Thompson, Painesville, OH;
William R. Mutch, North Ridgeville, OH;

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

HY-KO PRODUCTS COMPANY, Northfield, OH

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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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated 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 maintenance fee notifications.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

33772 7590 11/03/2021 Certificate of Mailing or Transmission
MCDONALD HOPKINS LLC 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
600 Superior Avenue, East addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 2100 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CLEVELAND, OH 44114-2653 (Typed or printed name)
(Signature)
EFS (Date)
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/920,955 03/14/2018 Chester O.D. Thompson 16223-00341 2833
TITLE OF INVENTION: KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 02/03/2022
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HAUSMANN, MICHELLE M 2661 382-216000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys .
or agents OR, alternatively, 1_McDonald Hopkins LLC

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

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

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

HY-KO PRODUCTS COMPANY LLC PORTAGE, MICHIGAN

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

4a. Fees submitted: Kissue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)
130265

E The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 __/Mark J. Masterson/ Date _December 7, 2021
Typed or printed name Mark J. Masterson Registration No. 71886
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

15920955

Filing Date:

14-Mar-2018

Title of Invention:

KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

First Named Inventor/Applicant Name:

Chester O.D. Thompson

Filer:

Mark Jason Masterson/Danielle Mueller

Attorney Docket Number:

16223-00341

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 600 600
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

600
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Electronic Acknowledgement Receipt

EFS ID: 44454089
Application Number: 15920955
International Application Number:
Confirmation Number: 2833

Title of Invention:

KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

First Named Inventor/Applicant Name:

Chester O.D. Thompson

Customer Number:

33772

Filer:

Mark Jason Masterson/Danielle Mueller

Filer Authorized By:

Mark Jason Masterson

Attorney Docket Number: 16223-00341
Receipt Date: 07-DEC-2021
Filing Date: 14-MAR-2018
Time Stamp: 14:49:52

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E2021B7E50064576

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
114238
1 Issue Fee Payment (PTO-85B) 10001284.pdf no 1
6b69137563feBf35c55eeb6cebdabf165355d|
61c2
Warnings:
Information:
38223
2 Fee Worksheet (SB06) fee-info.pdf no 2
1bd4482d7dd01db00f712637216064b6T5k
Warnings:
Information:
Total Files Size (in bytes){ 152461

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES 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. |
15/920,955 03/14/2018 Chester O.D. Thompson 16223-00341 2833
33772 7590 11/17/2021 | EXAMINER |
MCDONALD HOPKINS LLC
600 Superior Avenue, East HAUSMANN, MICHELLE M
Suite 2100
CLEVELAND, OH 44114-2653 | ART UNIT | paperxuMBER |
2661
| NOTIFICATION DATE | DELIVERY MODE |
11/17/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipmailbox @ mcdonaldhopkins.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Corrected 15/920,955 Thompson et al.
Notice of A//owab/'/ity Examiner Art Unit AlA (FITF) Status
MICHELLE M ENTEZARI 2661 No
HAUSMANN

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.[4 This communication is responsive to 8 October, 2021.

(J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.7 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.

3.0 The allowed claim(s) is/are 40-53 and 55-56 . 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) DAl b) [J Some* ¢) [ 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. [ 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. 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.(J Notice of References Cited (PTO-892) 5. (] Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. [ Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/MICHELLE M ENTEZARI/

Primary Examiner, Art Unit 2661

6. [J Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211113
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

15/920,955 —~ GAU: 2661
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.89)

Application Number

Filing Date

P018-03-14

First Named Inventor ‘ [Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number | 16223-00341

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B644619 P014-02-04 [Thompson et al.
2 B634655 P014-01-21 [Thompson et al.
3 B585029 P313-11-19 Ryai, Sr.
4 B532809 P013-09-10 FFreeman
5 128322 P012-03-06 Bass et al.
6 918629 P011-04-05 Belflower et al.
7 7891919 P011-02-22 Bass et al.
8 643685 P010-01-05 Miller

EFS Web 2.1.17

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.E/
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

9 7484446 P009-03-02 Gula

10 7214011 P007-05-08 Ryai, Sr. et al.
1 7163364 P007-01-16 Foscan et al.
12 7114894 P006-10-03 Mueller et al.
13 7114436 P006-10-03 Mueller

14 7111894 P006-09-26 Kora et al.

15 7010498 P006-03-07 Berstis

16 5965911 P005-11-15 Coffman et al.
17 5959862 P005-11-01 Neumark

18 5895100 P005-05-17 Pacenzia et al.
19 5839451 P005-01-04 Campbell et al.

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

20 F839449 P005-01-04 Campbell et al.
21 b836553 P004-12-28 [Campbell et al.
22 p817814 P004-11-16 Mueller

23 5801829 P004-10-05 Kawai

24 b711557 P004-03-23 Palaniappan
25 p687565 P004-02-03 Wetterlin et al.
26 6647308 P003-11-11 Prejean

27 p641339 P003-11-04 Chies et al.

28 6612142 P003-09-02 Capwell

29 F602030 P003-08-05 Markbreit

30 H588995 P003-07-08 Wills et al.

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

31 5543972 P003-04-08 Cimino

32 5478515 P002-11-12 Mueller

33 5449381 P002-09-10 [vanovsky et al.
34 5415931 P002-07-09 Mueller

35 5406227 P002-06-18 [Titus et al.

36 455104 P002-04-02 Hillman et al.
37 5321430 P001-11-27 (Goldman et al.
38 5243960 P001-06-12 Andrews et al.
39 5186711 P001-02-13 Mueller

40 5185311 P001-02-06 [ranovsky et al.
41 5179531 P001-01-30 Jaw

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

42 5175638 P001-01-16 [vanovsky

43 5152662 P000-11-28 [Titus et al.

44 5094953 P0O00-08-01 Fvans

45 5082580 P000-07-04 Mueller et al.
46 b065911 P000-05-23 Almblad et al.
47 064747 P000-05-16 Wills et al.

48 5059495 P000-05-09 Mueller et al.
49 p053677 P000-04-25 Juchinewicz
50 Ho97795 1999-12-07 Danforth et al.
51 H997224 1999-12-07 Beauregard et al.
52 H984597 1999-11-16 Chen

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

53 982491 1999-11-09 Breyer et al.
54 H966457 1999-10-12 | emelson

55 H964554 1999-10-12 Prori

56 340229 1999-08-17 Baumgarten
57 926388 1999-07-20 Kimbrough et al.
58 908273 1999-06-01 [Titus et al.

59 H906365 1999-05-25 \Wu

60 b886775 1999-03-23 Houser et al.
61 H855836 1999-01-05 | eyden et al.
62 H807042 1998-09-15 Almblad et al.
63 b771176 1998-06-23 Froehlich et al.

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

64 H764156 1998-06-09 Chaloux

65 H739766 1998-04-14 Chaloux

66 H711643 1998-01-27 Parr et al.

67 H771176 1998-06-23 Froehlich et al.
68 b677522 1997-10-14 Rice et al.

69 b676504 1997-10-14 Mueller et al.
70 b671523 1997-09-30 Juchinewicz
71 RE35518 1997-05-27 Bussina

72 H660509 1997-08-26 Cole et al.

73 H630332 1997-05-20 Aldieri et al.

74 b617323 1997-04-01 Stansberry et al.

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

75 b607267 1997-03-04 Heredia et al.
76 H594652 1997-01-14 Penn et al.

77 b592728 1997-01-14 Susnjara

78 583443 1996-12-10 McMurtry et al.
79 p556240 1996-09-17 Almblad

80 555176 1996-09-10 Menhennett et al.
81 p552992 1996-09-03 Hunter

82 6545367 1996-08-13 Bae et al.

83 b543103 1996-08-06 Hogan et al.
84 538374 1996-07-23 Cole et al.

85 p515903 1996-05-14 Hronas et al.

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

86 H503785 1996-04-02 Crump et al.
87 H497888 1996-03-12 Michaels et al.
88 H496138 1996-03-05 PDrori

89 H485399 1996-01-16 Saigo et al.
90 H443339 1995-08-22 Heredia et al.
91 b441369 1995-08-15 Foscan et al.
92 H429202 1995-07-04 Millard et al.
93 H416591 1995-05-16 Jroshimura et al.
94 6393967 1995-02-28 Rice et al.

95 H382784 1995-01-17 Fberhardt

96 H365812 1994-11-22 Harnden

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

97 H363463 1994-11-08 Kleinerman
98 H360299 1994-11-01 Dliana

99 H351409 1994-10-04 Heredia

100 H330168 1994-07-19 Fnomoto et al.
101 348393 1994-07-05 Neitzke et al.
102 b314274 1994-05-24 Heredia et al.
103 H311758 1994-05-17 Neitzke et al.
104 H311756 1994-05-17 Villani

105 H311286 1994-05-10 Pike

106 H308360 1994-05-03 Neitzke et al.
107 H307151 1994-04-26 Hof et al.

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name

Attorney Docket Number

| 16223-00341

108 293687 1994-03-15 Willoughby, Jr. et al.
109 H271698 1993-12-21 Heredia et al.
110 259708 1993-11-09 Brice

111 H255199 1993-10-19 Barkman et al.
112 H244321 1993-09-14 Sopko

113 H229619 1993-07-20 Van Amstel
114 6201203 1993-04-13 Almblad

115 192469 1993-03-09 Bmalley et al.
116 b171112 1992-12-15 Roland

17 H167171 1992-12-01 Heredia

118 H165315 1992-11-24 [Terada

EFS Web 2.1.17
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15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)
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127 6111056 1992-05-05 [yoshimura et al.
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130 H088864 1992-02-18 [vanagida
131 H083759 1992-01-28 Pollak et al.
132 H058940 1991-10-22 Hart

133 H056204 1991-10-15 Bartschi
134 H043144 1991-08-27 (Gordon et al.
135 H029459 1991-07-09 Almblad
136 998349 1991-03-12 Killeen
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141 po29843 1990-05-29 Chmielewski, Jr. et al.
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143 909892 1990-03-20 Quinn et al.

144 p899391 1990-02-06 Cimino et al.

145 898504 1990-02-06 Agius et al.

146 868559 1989-09-19 Pinnow

147 853866 1989-08-01 Andrada Galan et al.
148 p848116 1989-07-18 | izotte

149 p845764 1989-07-04 Ueda et al.

150 p838913 1989-06-13 Annis et al.
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152 |pP821393 1989-04-18 Spigarelli

153 p821200 1989-04-11 Dberg

154  |P809341 1989-02-28 Matsui et al.
155 p805224 1989-02-14 Koezuka et al.
156 p803371 1989-02-07 Purland

157 |p783829 1988-11-08 Mivakawa et al.
158 p780032 1988-10-25 | Jyeda et al.
159  |P767110 1988-08-30 Ivang

160 B741652 1988-05-03 Marchal

161 p717294 1988-01-05 Grasser

162 K710808 1987-12-01 Hoogenboom et al.
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167 pe71711 1987-06-09 Steinbach et al.
168 pe66351 1987-05-19 Marchal

169 657448 1987-04-14 Alexander

170 656590 1987-04-07 Ace

171 p653104 1987-03-24 [Tamura

172 pe652765 1987-03-24 Nishihara

173 p652738 1987-03-24 Nishihara et al.
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174 pe51604 1987-03-24 Almblad et al.
175 648585 1987-03-10 [rang

176 pe647028 1987-03-03 Irang

177 p638567 1987-01-27 | eversee
178 p625107 1986-11-25 Planke

179 p614465 1986-09-30 \Wu

180 p601185 1986-07-22 Sheldon

181 p592683 1986-06-03 \Wu

182 p562759 1986-01-07 Schmitt

183 p558215 1985-12-10 Kaneko et al.
184 p557488 1985-12-10 | itherland
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185 p553844 1985-11-19 Nakagawa et al.
186 p551046 1985-11-05 Kinas

187 p545569 1985-10-08 Schroder et al.
188 p541760 1985-09-17 oueki

189 p526498 1985-07-02 FFieldhouse

190 p525908 1985-07-02 Bemstein

191 p521142 1985-06-04 Juskevic

192 p479673 1984-10-30 fnaba et al.

193 p472056 1984-09-18 Nakagawa et al.
194 p468994 1984-09-04 | ieptz

195 p453432 1984-06-12 \Widen
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196  |p437150 1984-03-13 Pahlgren, Jr. et al.
197 p433487 1984-02-28 Roland

198 |p432142 1984-02-21 Korsak

199 p426179 1984-01-17 Uefferson

200 p373414 1983-02-15 Agius

201 359299 1982-11-16 Sagarian

202 p354780 1982-10-19 Bougiouris

203  |p301373 1981-11-17 Sjodin

204 H300836 1981-11-17 Holmes, Jones F. et al.
205 |p300170 1981-11-10 Sakamoto

206 }300042 1981-11-10 Dildenkamp et al.
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207 P294096 1981-10-13 Heimann
208 p283859 1981-08-18 Roland
209 p281379 1981-07-28 Austin
210 p256423 1981-03-17 Juskevic
21 p251173 1981-02-17 Baucedo
212 PD257758 1981-01-06 | imacher
213 p233746 1980-11-18 [Troillet
214 p223791 1980-09-23 [Taggart
215 p188163 1980-02-12 Juskevic
216 p172632 1979-10-30 Holmes, Jr.
217 p171161 1979-10-16 Jung
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218 p 166949 1979-09-04 Pold et al.
219 251365 1979-03-20 | ipinski
220 p143582 1979-03-13 Heimann
221 p132151 1979-01-02 \Weber
222 p121292 1978-10-17 [Galanis et al.
223 p117763 1978-10-03 Jyeda
224 105340 1978-08-08 Kempf
225 092806 1978-06-06 \Wich

226 p090303 1978-05-23 Uyeda
227 po8so60 1978-05-09 Johns
228 p062261 1977-12-13 Stahl
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229 po51748 1977-10-04 Sherman
230 p023464 1977-05-17 ion

231 po19415 1977-04-26 \Wich
232 p012991 1977-03-22 Jyeda
233 3081214 1976-09-21 \Wich
234 3978764 1976-09-07 Patriquin
235 3956968 1976-05-18 Crasnianski
236 3955179 1976-05-04 Planke
237 3045298 1976-03-23 Cockroft
238 3919920 1975-11-18 Bchlage
239 3919589 1975-11-11 Hanak
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240 3902382 1975-09-02 | ieptz

241 3884121 1975-05-20 Agius

242 3880047 1975-04-29 Posier

243 3870895 1975-03-11 | ax et al.
244 3865011 1975-02-11 Patriquin
245 3848235 1974-11-12 | ewis et al.
246 3826555 1974-07-30 Matsumoto
247 3810416 1974-05-14 Nelms, Jr.
248 3807276 1974-04-30 Oliver

249 3796130 1974-03-12 Gartner
250 3795174 1974-03-05 Pliver et al.
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251 3792639 1974-02-19 Richens et al.

252 3773360 1973-11-20 [Timbers

253 3769865 1973-11-06 Kleist

254 Re27665 1973-06-12 Spain

255 3722341 1973-03-27 Hungerford, Jr. et al.
256 3707999 1973-01-02 Coats

257 3682041 1972-08-08 F-ssig

258 3675536 1972-07-11 Hungerford, Jr. et al.
259 3656402 1972-04-18 FFrench

260 3633451 1972-01-11 | ieptz

261 3651573 1972-03-28 Kaplan
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262 3625111 1971-12-07 Carlo et al.
263 3602092 1971-08-31 Richens
264 3509147 1971-08-10 Rogers et al.
265 Re26848 1970-04-07 Simon

266 3499366 1970-03-10 Spain

267 3496636 1970-02-24 | ieptz

268 3466747 1969-09-16 Patriquin et al.
269 3457831 1969-07-29 Adler et al.
270 3442174 1969-05-06 \Weiner et al.
271 3440906 1969-04-29 Allen

272 3430535 1969-03-04 Haggstrom
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273 3429207 1969-02-25 John

274 3424056 1969-01-28 Stolove et al.
275 3418882 1968-12-31 Brand

276 3388619 1968-06-18 Bchreiber et al.
277 3323420 1967-06-06 Roxburgh

278 3305100 1967-02-21 Barbee

279 3286597 1966-11-22 Schwartz

286 32856586 18661122 fepte

281 3276328 1966-10-04 Bchreiber et al.
282 3259022 1966-07-05 Vietorisz

283 3257908 1966-06-28 Haggstrom
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284 3245149 1966-04-12 Haggstrom
285 3172969 1965-03-09 Haggstrom
286 3138999 1964-06-30 Haggstrom
287 3094039 1963-06-18 Spain

288 3053149 1962-09-11 Rossetti
289 2940183 1960-06-14 FFromberg
290 PO29177 1960-03-22 Bheps

291 860884 1958-11-18 BSloan et al.
292 728251 1955-12-27 [Turner
293 P707335 1955-05-03 Falk

294 645978 1953-07-21 Bejarto et al.
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295 622485 1952-12-23 Martellotti
296 605294 1952-07-29 Bamhart
297 582012 1952-01-08 Currier
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299 2499124 1950-02-28 Vipp et al.
300 2445041 1948-07-13 Scholz
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1 DE2951065 E 1981-07-02 taliana Macchnie
Automatiche

2 FP1976656 P 2014-10-29 Hy-Ko Products Company

3 FP0053730 P 1981-10-31 Webb Service GmbH

4 |EP0133001 P 1985-02-13  |[pociete Anonyme H.K.
France

5 FP0835720 P 1998-04-15 Noran, S.L.
Firme August Borkey

6 FR2499435 R 1982-08-13 Nachfolger

7 (5B2276106 B 1994-09-21 Autokey (UK) Ltd.

8 |Ho4-250011 p 1992-09-07 |[Shikawalima Harima
Heavy Ind.

9 563-311108 P 1988-12-19 Kiki Kalihatsu Kogyo KK

10 £63-311109 P 1988-12-19 Kiki Kalihatsu Kogyo KK

11 P91113 X 2007-01-23 Hy-Ko Products Company
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16 W0O2005042196 O 2005-05-12 Hy-Ko Products Company
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Hy-Ko Products, September 17, 2010.

25 [Giuliani Productivity Through Flexibility, Multicode CCE-1, 2 pages.

26 [Giuliani Productivity Through Flexibility, Multicode CCE-2, 3 pages.

27 FARZIN MOKHTARIAN and HIROSHI MURASE, Silhouette-Based Object Recognition through Curvature Scale
Bpace, IEEE, Proceedings from Fourth Intermnational Conference on Computer Vision, 1993, pages 269-274.

28 JHTISHAM KABIR, A Computer Vision System Using Fast, One Pass Algorithms, (Thesis), Graduate Division of the
Lniversity of California, Davis, 1986 pages 1-164.
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30 PNIL K. JAIN, Fundamentals of Digital Image Processing, Ch. 9, Image Analysis and Computer Vision, University of
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31 PMIR NOVINI, Fundamentals of Machine Vision Lighting, IEEE, Proceedings of Northcon 93 Electrical and Electronics
Convention, 1993, pages 38 - 46.
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34 Intermnational Preliminary Report on Patentability for International Patent Application No. PCT/US2011/034564, dated
uly 25, 2013.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature || /MICHELLE M ENTEZARI/ Date Considered ‘ 12/21/2018

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 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.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST .16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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15/920,958 ~ GAU: 2687
Application Number

Filing Date 2018-03-14

INFORMATION DISCLOSURE

First Named Inventor ’ Chester O.D. Thompson

STATEMENT BY APPLICANT

- Art Unit |
( Not for submission under 37 CFR 1.29)

Examiner Name ‘

Attorney Docket Number | 16223-00341

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Mark J. Masterson/ Date (YYYY-MM-DD) 2018-03-14
Name/Print Mark J. Masterson Registration Number |71 886

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17 ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.E/
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15/920,955 ~ GAU: 2681

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.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.

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.

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).

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.

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)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, 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.

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 inspections or an issued patent.

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.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.E/
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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 |
33772 7590 11/03/2021
MCDONALD HOPKINS LLC HAUSMANN, MICHELLE M
600 Superior Avenue, East
Suite 2100 | ART UNIT PAPER NUMBER |
CLEVELAND, OH 44114-2653 2661
DATE MAILED: 11/03/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/920,955 03/14/2018 Chester O.D. Thompson 16223-00341 2833

TITLE OF INVENTION: KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

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

nonprovisional SMALL $600 $0.00 $0.00 $600 02/03/2022

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated 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 maintenance fee notifications.
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

33772 7590 11/03/2021 Certificate of Mailing or Transmission
MCDONALD HOPKINS LLC 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
600 Superior Avenue, East addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 2100 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CLEVELAND, OH 44114-2653 (Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/920,955 03/14/2018 Chester O.D. Thompson 16223-00341 2833
TITLE OF INVENTION: KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 02/03/2022

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HAUSMANN, MICHELLE M 2661 382-216000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

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

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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. |
15/920,955 03/14/2018 Chester O.D. Thompson 16223-00341 2833
| EXAMINER |
33772 7590 11/03/2021
MCDONALD HOPKINS LLC HAUSMANN, MICHELLE M
600 Superior Avenue, East
Suite 2100 | ART UNIT PAPER NUMBER |
CLEVELAND, OH 44114-2653 2661

DATE MAILED: 11/03/2021

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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 30 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. Arecord 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)
15/920,955 Thompson et al.
Notice of Allowability Examiner Art Unit AlA (FITF) Status
MICHELLE M ENTEZARI 2661 No
HAUSMANN

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.

1.4 This communication is responsive to 8 October 2021.
(J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.7 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.

3.0 The allowed claim(s) is/are 40-53 and 55-56 . 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) DAl b) [J Some* ¢) [ 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. [ 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. 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. Notice of References Cited (PTO-892) 5. (] Examiner's Amendment/Comment

2.3 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/MICHELLE M ENTEZARI/
Primary Examiner, Art Unit 2661

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211025
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Application/Control Number: 15/920,955 Page 2
Art Unit: 2661

DETAILED ACTION

Response to Amendment
1. Chims 40-53, 55, and 56 are pending. Claim 40 is amended.

Response to Arguments
2. Applicant’s arguments, see page 5, filed 8 October, 2021, with respect to the double
patenting rejection of claim 54 along with accompanying amendments have been fuly
considered and are persuasive. The double patenting rejection of ckhim 54 has been
withdrawn.
3. Applicant’s arguments, see pages 5-7, filed 8 October, 2021, with respect to the 35 USC
103 rejections of ckims 40-53, 55, and 56 along with accompanying amendments have been
fully considered and are persuasive. The 35 USC 103 rejections of claims 40-53, 55, and 56
have been withdrawn.

Allowable Subject Matter
4, Claims 40-53, 55, and 56 are alowed.
5. The following is an examiner’s statement of reasons for allowance: As noted above,
arguments with respect to the prior art cited were persuasive. The following art is also cited as
relevant, but not sufficient alone or in combination to disclose, teach or fairly suggestthe
subject matter of the independent claim, in particular “use a single camera to captureimages
of muktiple angles of the master key to determine groove characteristics of each side of the
blade of the master key without removing the master key from the slot” or does not

predate the current application:

WO 2008066857 A2: Afully automatic key duplicating machine. A master key

alignment module is movably disposed into and out of proximity with a master key clamping
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Application/Control Number: 15/920,955 Page 3
Art Unit: 2661

module, the master key being aligned by thealignment module within the master key clamping
module. A master key identification module is disposed in fixed relation to the master key
clmping module and identifies a type of key secured in the master key clamping module. A
central posttioning base is provided automatically movableinto and out of engagement with the
key cutting module and optionaly the algnment module, adapted to move the master key
alignment module into proximity with the master key clamping module and adapted to secure a
key blank to be cut at the key cutting modulein accordance with the tooth pattern of a ckmped
master key [predates via AIA rules but does not predate under pre-AIA, current application is

pre-AIA, does not specify imaging mulkiple angles]

Machine Translation JP 2003-155853 A: The housing 22 preferably includes a door (not
shown) or some opening through which the master key 32 can be installed in the key
identification system 20. The door can be opened and closed automatically by the
controller during the key identification process (as described in more detail below).
Alternatively, the door may be opened and closed manually by theuser. As ilustrated in FIGS.
1-3, the first light emitting surface 24 is preferably configured to receive themaster key 32. It is
envisioned that the master key 32 may be placed directly on the first ight emitting surface 24,
or a transparent support 142 (see FIG. 12)may be provided to receive the master key. The
uniform light generated by the second light emitting surface 26 is generated by any groove
or miling on the key blade, Once placed and the housing 22 door closed, the identification
process then begins. The frame 38 ensures that the master key 32 is placed in the field of view
of the receiver 28. Closing the door may inttiate the identification process, or the user may
press one of the buttons 36 to initiate the identification process [does not specify imaging

multiple angles]
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US 20210237175 A1: For example, the kiosk presents user interface 718 to a user 709 and
receives information from the user to identify keys and select matching key blanks for copying
and for handling programming and pairing of keys with vehicles. The algorithms may include:
the automatic detection of key features (e.g., tip, shoulder (if applicablke), bottom, top,
blade width, shoulder to tip distance); the auto-registration of a key image including the
auto-rotation of the key. The automatic algorithms can, without manual manipulation,

extract key cut depths and key bitting data with a high degree of accuracy [does not predate]

US 20050135891 A1: To operate the key cutting machine 10 in an automatic mode, the
master key 110 and key blank 100 are placed in the appropriate jaws 12. The gauge fork 26 is
used to verify the proper position and alignment of the master key 110 and key blank
100 and then rotated to an out of the way position as shown in FIG. 7. Without input from the
user, the motor draws the carriage 18 to the left and the key pattern 112 of the master key 110

is cutinto the blade 106 of the key blank 100 [does not specify imaging mulkiple angles]

US 9556649 B1: As with other key clamp embodiments, the key clamp 106 may clamp the
key 50 in responseto manual operation of a user, such as repositioning a knob, handle, or
the like, oralernatively in responseto an electronic motor Embodiments comprising a second
digital identifier 112 are alko contemplated. The second digital identifier 112 may be positioned
within the key identification system housing 102 at an acute angle relative to a key blade
52 maintained within the key receiving aperture 104. For example, the second digital identifier
112 may be positioned at approximately 30, 45, or 60 degrees, or alternatively anywhere
between 0 and 90 degrees relative to a key blade 52 maintained within the key receiving

aperture 104. Positioning of the first 110 and second 112 digital identifiers as described allows
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for more accurate image capturing of the key blade 52 [does not specify imaging multiple

angles]

US 7891919 B2: Prior to clamping the key blank 24 in the clamping assembly 64, the key
blank 24 may be aligned to insure a key patternis properly cutinto the blank 24. The position
of the key blank 24, as initially manually positioned by the user, may be determined from
the captured image of the blank 24. This mage is analyzed by logic and compared to the ideal
position for cutting the blank 24, and the posttioning of the blank 24 is adjusted to conform to
the ideal cutting position. In one embodiment, surface features of the blade 32 may be
determined by positioning the optical imaging device 50 to an angle with respect to the
surface of the blade 32. As best shown in FIGS. 9 and 10, a pair of key positioner fingers 72
and 74 engages the key blank 24 to align theblank 24. The left positioner finger 72 engages
the left side of the blade 32, and the right positioner finger 74 engages theright side of the
blade 24. This engagement squares the key blank 24 with respect to the X-axis and Y-axis to
correct for a user having placed the blank 24 into the slot 20 at an angle. The engagement of
the fingers 72 and 74 may also properly position the blade 32 along the X-axis. If the user did
not insert the blank 24 far enough into the slot 20, the fingers 72 and 74 may move the
blade 32 along the X-axis to the proper position. As previously described, the retention
mechanism 19 secures a blank key 24; however, the forceapplied to a key 22 and 24 by the
door clamp 14 and base 16 alows the key 22 and 24 to be adjusted relative to the machine 10
[same inventor, published Sep 2007 so predates application, but does not describe imaging at

different angles]
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US 9269136 B2: In an embodiment of the present disclosure, the measurements captured
from thereflected image 200 by cut measurement module 630 discussed in detail above may
be automated without any user input so that the user is not required to click on the
reflected image 200 via user interface 280. Rather, the measurements may be automatically
captured by cut measurement module 630 after the reflected image 200 has been captured by
the user and submitted for measurements Key replication computing device 605 may then
detect where each cutis in the key and cut measurement module 630 may measure the depth
of each cutin the key without the user selecting the maximum depth for each cutin the key.
The automated measurement of the depths of each cut in the key by cut measurement module
630 may minimize the user error generated by the user not quite clicking on the maximum

depth of each cut in the key via user interface 280 [does not specify imaging mulkiple angles]

US 20060147289 A1: Referring to FIG. 13, the relative cutting position of a held key blank 66
and a held and aligned key master 64 is shown with respect to cutter pin 132. The figure
shows how apex 135 of guide section 134 of cutter pin 132 fits snugly into each bitting or notch
of key master and in doing so, automatically and correctly positions the held key blank

66 [does not specify imaging multiple angles]

US 5556240 A: Akey positioning fixture facilitates the accurate duplication of double-sided
key on a key cutting machine and includes a first key alignment element having an upper
clmping element with a first clamping surface and a lower clamping element with a second
clamping surface. A position control element engages the upper and lower clamping elements
to controlthe spacing between the clamping surfaces to align the centerline of the key with the

centerline of thefirst key alignment element. A second key alignment element engages the
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first and second sides of the key blade to maintain the key in a fixed position. Referring now to
FIGS. 64A, 64B and 64C, insertion of master key 958 into the master key alignment means 982
is ilustrated. The master key alignment step for the particular embodiment of the invention
ilustrated in FIG. 64 should take place second in time relative to insertion of the key blank 936
into the key blank algnment means 976. If the master key 958 were to be inserted first
without first manually laterally displacing the two cutter heads of the key cutting machine, the
shoulder 972 of the master key would engage the interior edges of key followers 988 and
improperly longitudinaly index master key 958 with key shoulders 972 rather than with key tip
968 as is necessary with this tip indexed embodiment of the invention [does not specify imaging

multiple angles]

US 8292556 B2: A key cutting machine has multiple modes of operation, including an
automatic mode of operation wherein a clamp mechanism configured to hold a key blank is
held without manual assistance in a position engaged with a key cutting element and a motor
controk a movement of the clamp mechanism, a semi-automatic mode of operation wherein
the clamp mechanism is held without manual assistance in a position engaged with the key
cutting element and the motor does not controla movement of the clamp mechanism, and a
manual mode of operation wherein the cbhmp mechanism is manually held in a position
engaged with the key cutting element and the motor does not controla movement of the clmp

mechanism.

Any comments considered necessary by applicant must be submitted no later than the

pay ment of the issue fee and, to avoid processing delays, should preferably accompany the
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issue fee. Such submissions should be clearly abeled “Comments on Statement of Reasons for

Allowance.”

Conclusion
6. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHELLE M ENTEZARI HAUSMANN whose telephone number is
(571)270-5084. The examiner can normally be reached 10-7 M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, VINCENT M RUDOLPH can be reached on (571)272-8243. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is avaiable
to registered users. To fie and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for
more information about Patent Center and https://www.uspto.gov/patents/docx for information
about fiing in DOCX format. For additional questions, contact the Electronic Business Center
(EBC) at 866-217-9197 (tol-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MICHELLE M ENTEZARY
Primary Examiner, Art Unit 2661
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application:  Chester O.D. Thompson Group Art Unit: 2661
Serial No.: 15/920,955 Examiner: Michelle M. Hausmann
Filing Date: March 14, 2018 Docket No.: 16223-00341

Confirmation No.: 2833
Title: KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
RESP E TO OFFICE ACTI
Applicant acknowledges receipt of the April 8, 2021 Non-Final Office Action, setting
a shortened statutory period of reply of three months. As this Response is being filed
electronically on October 8, 2021, along with a three month extension and appropriate fees,
Applicant believes no additional fees are due. However, if any fees are required for filing this

Response, please charge such fees to our Deposit Account No. 13-0265 identifying attorney

docket number 16223-00341.
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CLAIMS

What is claimed is:

i. 1- 3% {Canceled)

40. {Currently Amended} A kev doplication system comprising
a bousing;
a kev identification systern comprising:
g slot operuing in the housing configured to recetve the blade of g master bey;
an wmaging svsiem including one {orelor roore cameras configured 1o record
tmages of the master key and at least ove Hght source, wherein the imaging svstem s

configured 0 use a single camera to capture ymages of muliple angles of the master

kev o deterroine groove charactenistics of each side of the blade of the masier kev wihde

siebwithout removing the master Key from the slot:

and

a key cutiing system configured 1o receive a kev blank that the wdentification
svstem has determined to be associated with the master kev based on the groove
characteristics of the masier ey and cut a key patiern of the master key info the key
blank.

41.  (Previously Presented) The key duplication system of claim 40 wherein the groove
characteristics include a groove contour.

42 (Previously Presented) The key duplication system of claim 40 further comprising a
user interface such as a monitor or a touch screen positioned on the housing.

43. (Previously Presented) The key duplication system of claim 42 wherein the user

interface is configured to provide an output to the user or operator to facilitate key duplication.

{9884460:3 } 2
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44, (Previously Presented) The key duplication system of claim 41 wherein the user
interface warns the user that a master key contains a computer chip.

45. (Previously Presented) The key duplication system of claim 41 wherein the user
interface instructs the user to place the master key in or near a device designed to sense the
presence of a computer chip.

46. (Previously Presented) The key duplication system of claim 45, wherein the system is
configured as a self-serve kiosk.

47. (Previously Presented) The key duplication system of claim 40, wherein the one or
more light sources includes a backlight.

438. (Previously Presented) The key duplication system of claim 40 wherein an image
captured by the one or more cameras includes at least one backlight image.

49.  {Previously Presented} The key duplication system of claim 40, whersin said
characteristics of said contour inchudes outline data whersin said ountline data includes 2
purality of data points.

50. {Previously Presented} The kev duplication system of claim 49, wheramn sard plurality
of data poinds i3 selectively adjustable along an interval 1o adjust accuragy of groove
identification.

51 {Previously Presented} The key duplication svstem of claim 40 futher comprising a
key holder configured to hold said master key.

52, {Previously Presented} The key duplication systero of ¢laum S1, wherein said kev holder
includes a clamp.

53.  {Previously Presented} the key duplication system of claim 40, wherewn a frst image
of said master key includes a groove 1o the botioro of g blade of said master key and wherem a
second tmage of said master key meludes a groove n the top of said blade of said master key.

54, {Canceled)

{9884460:3 } 3
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55. (Previously Presented) The key duplication system of claim 40 wherein the system is
configured to store data related to the master key and key duplicating event.
56.  (Previously Presented) The key duplication machine of claim 55, wherein the data is

configured to be remotely communicated or downloaded for remote analysis.
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REMARKS
The Non-Final Office Action identifies the following:

e (Claim 54 is rejected on the ground of nonstatutory double patenting over claim 1 of
US Patent No. 8,644,619 in view of Bass (US 2007/0224008);

e Claims 40,42 — 45, 47, 48, 51, 52, 55 and 56 are rejected as being obvious over Bass;

e Claims 41, 44 and 45 are rejected as being obvious over Bass, further in view of
Almblad (US 6065911);

e (Claim 46 is rejected as being obvious over Bass and Almblad, further in view of Bass
IT (US 2004/0095380);

e (Claim 49 is rejected as being obvious over Bass, further in view of Wills (US
2001/0033781)

e (Claim 50 is rejected as being obvious over Bass, further in view of Miyashita (US
2004/0179190); and

e (Claim 53 is rejected as being obvious over Bass, further in view of Campbell (US
6839451).

The following amendments and remarks address each of these issues and
place the present application in condition for allowance. Notably, claims 1-39 and

54 are now canceled and claims 40-53 and 55-56 remain pending.

I. Double Patenting

Claim 54 is rejected on the ground of nonstatutory double patenting. Claim

54 has been canceled and this rejection is respectfully withdrawn.

1I. §103 Rejections

Claims 40-56 stand rejected as allegedly obvious over various prior art references
including Bass in view of Almblad, Bass 11, Wills, Miyashita, and Campbell. In the remarks,
the Examiner indicated the following:

“Examiner notes that claim 53 is a likely avenue towards allowance, if the claim is
amended to indicate there is no operator intervention required to flip the key in order to
get the two views, as Campbell et al. require a user manually flip the key. While claim
40 specifies “while the master key is maintained in the slot”, the claim language could
mean the key is maintained in the slot while each image is taken, but flipped between
images. Examiner recommends to indicate somehow the imaging of the top and bottom
which include the grooves/milling pattern are imaged simultaneously without the need
for an operator to physically flop the key between image captures.”

{9884460:3 } 5
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Applicant appreciates the comments provided. Claim 40 has been amended to recite
features as suggested by the Examiner as well as portions of the features of claim 53. Claim 40
now recites in pertinent part:

“an imaging system including one [ore]or more cameras configured to
record images of the master key and at least one light source, wherein the imaging
system is configured to use a single camera to capture images of multiple angles of
the master key to determine groove characteristics of each side of the blade of the

master key while—the-masterkey—is—maintained—in—the-slotwithout removing the

master key from the slot.”

It is respectfully submitted that these amendments are supported by the specification
and figures of the application as originally filed and no new matter has been added. Further,
Applicant submits that the cited prior art does not sufficiently teach the subject matter of
amended claim 40. More particularly, the cited art fails to teach or otherwise disclose a key
duplication system that includes a housing, a key identification system comprising a slot
opening in the housing configured to receive the blade of a master key, an imaging system
including one or more cameras configured to record images of the master key and at least one
light source, wherein the imaging system is configured to use a single camera to capture images
of multiple angles of the master key to determine groove characteristics of each side of the
blade of the master key without removing the master key from the slot; and a key cutting system
as recited by claim 40.

Further, one shalied wn the art would be deterred from combining Bass with Campbel
to arrive af the subject matter of claim 40, This is because Bass teaches a key duplication
machine having a housing with a slot for recerving just a blade of a key while, i contrast,
Campbell discloses a garage tvpe enclosure for recerving an entire Key therein {o be placed on
a surface. For this reason, one would not look 1o combine Bass {keyv m slot version) with
Campbell {key on surface 1o garage version) as these fwo systems operate in entirely different

mannars based on differerd structures. More particularty, the mmagimg svstem of Campbell
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requires placing a key directly on a lununous surface with first and second receivers {28, 50}

configured for taking images of the key from a common angle. See Figure 4.
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This configuration would defer one shilled in the art from capturing tmages from
mudtiple angles of the master key to determine groove characteristics of each side of the blade
of the master key without removing the key from the svetem as reciled by claim 40,

Thus, for at least this reason, the combination of any of the cited prior art references
fails to amount to a prima facie case of obviousness as the combined teachings of the cited art
fail to teach each and every feature as recited by the independent claim 40. For at least this
reason, all remaining claims 40-53, and 55-56 are patentable over the cited references and are

in condition for allowance.
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CONCLUSION
In light of the foregoing, Applicants submits that the application is now in condition for
acceptance. If the Examiner has any questions pertaining to the above, then the undersigned
attorney would welcome a phone call to provide any further clarification or a formal interview.

Respectfully submitted,

Date: _October 8. 2021 /Mark J. Masterson/
Mark J. Masterson — Reg. No. 71,886
McDonald Hopkins LLC
600 Superior Avenue, E., Suite 2100
Cleveland, OH 44114-2653
(216) 348-5427
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Office Action SUInmafy Examiner Art Unit AlA (FITF) Status
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HAUSMANN
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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) Responsive to communication(s) filed on 2/10/2021.
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2a)[J This action is FINAL. 2b) v) This action is non-final.
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4)(0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
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Disposition of Claims*
5) Claim(s) 40-56 is/are pending in the application.

5a) Of the above claim(s) __is/are withdrawn from consideration.

6) [(J Claim(s) ___ is/are allowed.

7) Claim(s) 40-56 is/are rejected.

8) (O Claim(s) ___is/are objected to.

9) [J 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(0J The specification is objected to by the Examiner.
11)(J The drawing(s) filed on ____is/are: a)[] accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

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

a)ld All b)(J Some**  ¢)J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 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.
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1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
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Application/Control Number: 15/920,955 Page 2
Art Unit: 2661

DETAILEDACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has
been timely paid, the finalty of the previous Office action has been withdrawn pursuant to 37
CFR 1.114. Applicant's submission fied on February 10, 2021 has been entered.
Response to Amendment
2. Chims 1-39 are canceled. Claims 40-56 are pending. Claims 40-56 are new.
Response to Arguments
3. Applicant’s arguments with respect to ckhim(s) 1-39 have been considered but are moot
because the new ground of rejection does not rely on any reference applied in the prior
rejection of record for any teaching or matter specificaly challenged in the argument, and as
claims 1-39 are canceled.
4, Claim 49 i rejected below under Wills et al., but i is noted the miling shape string of
Cambel et al. could also teach this limitation. Examiner notes that claim 53 ks a lkely avenue
towards allowance, if the claim is amended to indicate there is no operator intervention
required to flip the key in order to get the two views, as Campbell et al. require a user manually
fip thekey. While claim 40 specifies “whilke the master key is maintained in the slot”, the ckhim
language could mean the key is maintained in the slot whie each image is taken, but flipped
between images. Examiner recommends to indicate somehow the imaging of the top and
bottom which include the grooves/miling pattern are imaged simultaneously without the need

for an operator to physicaly flip the key between image captures.
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Double Patenting
5. The nonstatutory double patenting rejection is based on a judicialy created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent
possible harassment by multiple assignees. A nonstatutory double patenting rejection is
appropriate where the conflicting claims are not identical, but at least one examined application
ckim is not patentably distinct from the reference claim(s) because the examined application
ckim is etther anticipated by, or would have been obvious over, the reference claim(s). See,
e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d
1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longj, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogej, 422 F.2d 438,
164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c)or 1.321(d) may be
used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or ckims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to fie provisions of the AIA as explained in MPEP § 2159. See MPEP §
2146 et seq. for applications not subject to examination under the first inventor to fike
provisions of the AIA. A terminal disclimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disckhimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. Thefiing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26)

should be used. A web-based eTerminal Disclaimer may be filed out completely online using
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web-screens. An eTerminal Dischimer that meets all requirements is auto-processed and
approved mmediately upon submission. For more information about eTerminal Dischimers,
refer to www.uspto.gov/patents/process/file/efs/guidance/eTD -info-Ljsp.

6. Claim 54 i rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 of U.S. Patent No. 8644619 in view of Bass et al. (US 20070224008
A1l). As can be noted below, claim 54 has the additional features that are indicated below in the

rejection of caim 40 under Bass et al. but are reiterated below this table.

40. A key duplication system comprising: a 1. A key identification system comprising: an
housing, a key identification system imaging system configured to
comprising: a slot opening in the capture an image of the tip of a master key

housing configured to receive the blade | at an angle between perpendicular

of a master key; an imaging system and paraleel to the black of said master key
including one or more cameras and not including perpendicular or
configured to record images of the paralel to the blade of said master key,
master key and at least one light wherein said captured image of said

source, wherein the imaging system s tip includes a contour of a groove in said
configured to use a single camera to master key; and a logic configured
capture multiple angles of the master to analyze said captured image to

key to determine groove characteristics | determine characteristics of said groove
of each side of the blade ofthe master | based on said contour and further to
key while the master key is maintained | compare said characteristics of said

in the slot; and a key cutting system groove with groove characteristics of
configured to receive a key blank that known key blanks to determine the

the identification system has
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determined to be associated with the likelihood ofa match between said
master key based on the groove master key and a known key blank.
characteristics of the master key and
cut a key pattern of the master key into
the key blank.

54. The key duplication system of ckim 40,
one of said views of said master key includes
a view from an angle between perpendicular
and parallel to the blade of said master key
and not including perpendicular or paralel to

the blade of said master key,

Bass et al. disclose a key duplication system comprising: a housing (machine 10 includes an
outer shell 12, comprising a number of panels arranged to enclose and protect internal
components, mechanisms, and systems of the key duplication machine, [0046]), a key
identification system comprising: a slot opening in the housing configured to receive the blade
of a master key (As ilustrated in FIG. 5, thedoor clamp 14 and the base 16 form a slot 20 that
may be utilized to retain or secure a master key 22 or key blank 24 such that the blade 32 of
the key 22 and 24 s located within themachine 10, [0047]); an imaging system including one
or more cameras configured to record images of the master key and at least onelight source,
wherein the imaging system is configured to use a single camera to capture mutkiple angles of
the master key to determine groove characteristics of each side of the blade of the master key
while themaster key is maintained in the slot (positioning the optical imaging device 50 to an

angle with respect to the surface of the blade 32,[0060], "Optionally, additional imaging of the
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master key 22 may be performed to determine or quantify surface features of the master key
22 such as, for example, the keyway groove 34. Such surface features may assist in narrowing
or choosing the proper key blank 24. Such imaging may be performed by providing a ring of
structured light about the key blade 32 and an optical imaging device to record a tip view or
cross-sectional view of the key 24, performing a laser scan across the key blade 32 to identify
the width and spacing of a keyway groove 34, or projecting a shadow across the surface of the
blade 32 to measure the variations in shadow contour related to surface area contour”, [006 2])
[tip view and cross-sectional view interpreted as mukiple angles] [width and spacing of a
keyway groove interpreted as groove characteristics]; and a key cutting system configured to
receive a key blank that the identification system has determined to be associated with the
master key based on the groove characteristics of the master key and cut a key pattern of the
master key into the key blank (the captured images may be analyzed by logic to determine the
proper key blank to be used for a duplicate key, validate the selection of the proper key blank,
faciltate the accurate cutting of the key pattern of the master key into the key blank, [0040],
determining the proper key blank for duplicating the master key, aligning the key blank; moving
the key blank to a cutting zone of the machine; cutting the key pattern of the master key into

the key blank, [0043]).

Claim Rejections - 35USC § 103
7. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction
of the statutory basis for the rejection wil not be considered a new ground of rejection if the
prior art relied upon, and the rationale supporting the rejection, would be the same under either

status.
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8. The following is a quotation of pre-AIA 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, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter asa 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.

9. Claims 40, 42-45,47,48, 51, 52,55 and 56 is/are rejected under pre-AIA 35 U.S.C.

103(a) as being unpatentable over Bass et al. (US 20070224008 A1).

Regarding claim 40, Bass et al. disclose a key duplication system comprising: a housing
(machine 10 includes an outer shell 12, comprising a number of panels arranged to enclose and
protect internal components, mechanisms, and sy stems of the key duplication machine,
[0046]), a key identification system comprising: a slot opening in the housing configured to
receive the blade of a master key (As illustrated in FIG. 5, the door clamp 14 and thebase 16
form a slot 20 that may be utilized to retain or secure a master key 22 or key blank 24 such
that the blade 32 of the key 22 and 24 is located within the machine 10, [0047]); an imaging
system including one or more cameras configured to record images of the master key and at
least onelight source, wherein the imaging systemis configured to use a single camerato
capture multiple angles of the master key to determine groove characteristics of each side of
the blade of the master key while the master key is maintained in the slot (positioning the
optical maging device 50 to an angle with respect to the surface of the blade 32, [0060],
“Optionally, additional imaging of the master key 22 may be performed to determine or quantify
surface features of the master key 22 such as, for example, the keyway groove 34. Such
surface features may assist in narrowing or choosing the proper key blank 24. Such imaging

may be performed by providing a ring of structured light about the key blade 32 and an optical
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imaging device to record a tip view or cross-sectional view of the key 24, performing a laser
scan across the key blade 32 to identify the width and spacing of a keyway groove 34, or
projecting a shadow across the surface of the blade 32 to measure the variations in shadow
contour related to surface area contour”, [0062]) [tip view and cross-sectional view interpreted
as multiple angles] [width and spacing of a keyway groove interpreted as groove
characteristics]; and a key cutting sy stem configured to receive a key blank that the
identification system has determined to be associated with the master key based on the groove
characteristics of the master key and cut a key pattern of the master key into the key blank
(the captured images may be analyzed by logic to determine the proper key blank to be used
for a duplicate key, validate the selection of the proper key blank, faciitate the accurate cutting
of the key pattern of the master key into the key blank, [0040], determining the proper key
blank for duplicating the master key, aligning the key blank; moving the key blank to a cutting

zone of the machine; cutting the key pattern of the master key into the key blank, [0043]).

While Bass et al. do not use the language, “capture mukiple angles of the master key”, as Bass
et al. indicate, “record a tip view or cross-sectional view of the key 24", it would have been
obvious at the time of fiing to one of ordinary skill in the art that these two views that are

recorded indicate there are at least two (thereby multiple) angles of the key that are captured.

Regarding claim 42, Bass et al. disclose the key duplication system of claim 40. Bass et al.
further indicate a user interface such as a monitor or a touch screen positioned on the housing
(apparatus may include a user interface, such as monitor, touch screen, or other such device,
through which a user may enter information and information may be displayed to the user,

[0042], touch-screen monitor 40 is incorporated into the machine 10, [0051], “The hood
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module 114 may provide structural support for the mounting or holding of components such as,

for example, the monitor 40”, [0088]).

Regarding claim 43, Bass et al. disclose the key duplication system of claim 42. Bass et al.
further indicate the user interface is configured to provide an output to the user or operatorto
facilitate key duplication (user interface, such as monitor, touch screen, or other such device,
through which a user may enter information and information may be displayed to the user,
[0042], A touch-screen monitor 40 is incorporated into the machine 10, through which a user
may enter information and information may be displayed to the user, [0051], The results of
such a valdation may be displayed to the user on the touch-screen monitor 40 or otherwise
output to the user, [0078], "Once dispkyed on a touch-screen monitor, the user may initiate
the duplication process by manually selecting one of the offered options... The user may select
the preferred key blank by touching a graphic representation of one of the key blanks 200 and

202",[0089]).

Regarding claim 44, Bass et al. disclose the key duplication system of claim 41. Bass et al.
further indicate the user interface warns the user that a master key contains a computer chip
("Regardless of the method used to identify a key blank, the machine may be arranged to warn
a user that a master key to be copied may contain a computer chip, transponder, or the like.
Such computer chips and transponders are common in automobile keys. Duplicates for such
keys may need to include a corresponding computer chip in order for the duplicate to be
successful. Onceit is determined that a master key may havea computer chip, the user may

be instructed to place the master key in or near a device designed to sense the presence of a
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computer chipin a key. If the master key does include a computer chip, the user may be

instructed on how to proceed to ensure a functional duplicate key is made”, [0093]).

Regarding claim 45, Bass et al. disclose the key duplication system of claim 41. Bass et al.
further indicate the user interface instructs the user to place the master key in or near a device
designed to sense the presence of a computer chip (place the master key in or near a device

designed to sense the presence of a computer chip in a key, [0093]).

Regarding claim 47, Bass et al. disclose the key duplication system of claim 40. Bass et al.
further indicate the one or more light sources includes a backlight (system for providing

backlighting to the key, [0057]-[0059]).

Regarding claim 48, Bass et al. disclose the key duplication system of claim 40. Bass et al.
further indicate an image captured by the one or more cameras includes at least one backlight
image (backlighting environment that enhances captured images of the key, [0057], Any
particular configuration that provides well-dispersed and diffused light appropriate for
backlighting is contemplated and incorporated herein. Akernatively, front lighting or providing
ight directly tothe key 22 and 24 may also be used when capturing an image of the key 22 and
24,[0058], the backlighting may be adjusted, such as in direction or in intensity, to improve

subsequent captured images, [0059]).

Regarding claims 51 and 52, Bass et al. disclose the key duplication system of claim 40.

Bass et al. further indicate a key holder configured to hold said master key, wherein said key
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holder includes a clamp (The combination of the door clamp 14, base 16, handle 18, and
biasing member forms a retention mechanism 19 for retaining or securing a master key 22 or
key blank 24. As illustrated in FIG. 5, the door clamp 14 and the base 16 forma slot 20 that
may be utilized to retain or secure a master key 22 or key blank 24 such that the blade 32 of
the key 22 and 24 s located within themachine 10. The force placed on the key 22 and 24 in
the slot 20 is sufficient to retain or hold thekey 22 and 24 in place but ako alows some

movement ofthekey 22 and 24 to facilitate proper aignment of the key 22 and 24, [0047]).

Regarding claim 55, Bass et al. disclose the key duplication system of claim 40. Bass et al.
further indicate the system is configured to store data related to the master key and key
duplicating event ("The logic may use the quantified and stored information from the captured
image of the key pattern 36 of the master key 22 to cakulate precise movements of the cutting
wheels 60 and 62, with respect to the key blank 24, to produce a duplicate key”, [0075], “The
logic may be arranged to collect and store data regarding key duplications performed by the
key duplication machine 10. For example, data regarding the number of key duplications
performed, the number of different key blanks used in key duplication, the number of an
individual key blank used in key duplication, success rate of duplicating keys, and the ke may
be collected and stored. Such information and data may be analyzed by the logic associated

with the machine 10 or be downloaded for remote analysis”, [0095]).

Regarding claim 56, Bass et al. disclose the key duplication system of claim 55. Bass et al.
further indicate the data is configured to be remotely communicated or downloaded for remote
analysis (Such information and data may be analyzed by the logic associated with the machine

10 or be downloaded for remote analysis”, [0095]).

Page 99 of 476



Application/Control Number: 15/920,955 Page 12
Art Unit: 2661

10. Claim 41, 44 and 45 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Bass et al. (US 20070224008 A1) as applied to ckhim 45 above, further in

view of Amblad et al. (US 6065911 A).

Regarding claim 41, Bass et al. disclose thekey duplication system of ckim 40. Bass et al.
further indicate the groove characteristics include a groove contour ("Optionaly, additional
imaging of the master key 22 may be performed to determine or quantify surface features of
the master key 22 such as, for example, the keyway groove 34. Such surface features may
assist in narrowing or choosing the proper key blank 24. Such imaging may be performed by
providing a ring of structured light about the key blade 32 and an optical imaging device to
record a tip view or cross-sectional view of thekey 24, performing a laser scan across the key
blade 32 to identify the width and spacing of a keyway groove 34, or projecting a shadow
across the surface of the blade 32 to measure the variations in shadow contour related to
surface area contour”, [0062], master key 24 sihouette and key groove 34 features, [0063]).

To further teach this point however, an additional reference is provided herein.

Almblad et al. teach a groove contour (extract three-dimensional grooves, col. 2, lines 30-35,
identify curved grooves, col. 4, lines 35-40; extract laterally protected attributes such as groove

characteristics using light stripe, col. 11, lines 5-25).
Bass et al and Aimblad et al. are in the same art of key identification systems (Bass et al.,

abstract; Aimbkd et al., abstract). The combination of Aimblad et al. with Bass et al. allows for

identification of groove contours. Ik would have been obvious at the time of the invention to
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one of ordinary skill in the art to combine the groove contours identification of Amblad et al.,
with the invention of Bass et al., as these identification techniques were well known at the time
of the invention, incorporating the identification would have predictable resuks, and as oneof a
imited numbers of ways to identify a key, would have been obviousto try, and as Aimblad et
al. indicate this will result in an improved key making machine that automatically extracts
characteristics of an object key without human intervention (abstract), thereby making the

invention of Bass et al. as easy for customers to use as possible.

Regarding claim 44, Bass et al. and Aimblad et al. disclose the key duplication system of
clim 41. Bass et al. further indicate the user interface warns the user that a master key
contains a computer chip ("Regardless of the method used to identify a key blank, the machine
may be arranged to warn a user that a master key to be copied may contain a computer chip,
transponder, or the like. Such computer chips and transponders are common in automobile
keys. Duplicates for such keys may need to include a corresponding computer chip in order for
the duplicate to be successful. Onceit is determined that a master key may havea computer
chip, the user may be instructed to place the master key in or near a devicedesigned to sense
the presence of a computer chipin a key. If the master key does include a computer chip, the
user may be instructed on how to proceed to ensure a functional duplicate key is made”,

[0093]).

Regarding claim 45, Bass et al. and Aimblad et al. disclose the key duplication system of
clhim 41. Bass et al. further indicate the user interface instructs the user to place the master
key in or near a device designed to sense the presence of a computer chip (place the master

key in or near a device designed to sense the presence of a computer chip in a key, [0093]).
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11.  Claim 46 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Bass et al. (US 20070224008 A1) and Aimblad et al. (US 6065911 A) as applied to claim 45

above, further in view of Bass et al. (US 20040095380 A1) [referred to as Bass II].

Regarding claim 46, Bass et al. and Aimblad et al. disclose the key duplication system of
clim 45. Bass et al. further imply the systemis configured as a self-serve kiosk (A general goal
of the industry is to develop key duplication machines and processes that are so user-friendly
that a customer or general consumer may duplicate a key with minimal instructions and minimal

knowledge of keys, [0008]), however another reference is provided to make this more explicit.

Bass II teach a system key cutting configured as a self-serve kiosk (*Moreover, the system is
explicitly designed for user friendliness, so as to elminate that need for extensive training for
any prospective user of the system. The system should have particular applicability in key
blank identification and key duplication processes”, abstract, “For example, with respect to a
key dentification system, the most practical mplementation scheme may be through the use of
a common, over-the-counter personal computer, in conjunction with the elements described
below, so as to allow for easy and widespread implementation as a user-friendly kiosk in
hardware stores and other retai locations”, [0032], "Moreover, these lighted display racks could
be installed as kiosks in retail stores, incorporated in vehicles or even specially designed to be
transported in a convenient carrying case. Ultimately, the primary goal of these displays & to
simplify and enhancethe use of the system by its intended operators-consumers or
inexperienced employees who have not been trained in the nuances of the identification

process in question”, [0041]).
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The combination of Bass II et al. with Bass et al. and Aimblad et al. allows for use of a kiosk. It
would have been obvious at the time of the invention to one of ordinary skill in the art to
combinethe kiosk of Bass II et al., with the invention of Bass et al. and Aimblad et al., as these
identification techniques were well known at the time of the invention, incorporating the
identification would have predictable results, and as Bass II et al. indicate thegoal is, “so as to
allow for easy and widespread implementation as a user-friendly kiosk in hardware stores and

other retail locations”, ([0032]), indicating the commercial benefits to the combination.

12.  Claim 49 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Bass et al. (US 20070224008 A1) as applied to claim 40 above, further in view of Wils et al. (US

20010033781 A1).

Regarding claim 49, Bass et al. disclose the key duplication system of claim 40. Bass et al.
further indicate said characteristics of said contour includes outline data wherein said outline
data includes a plurality of data points (captured mage may be utilized to record reference
points along the blade 32 such as the location of the key shoulder 30, the location of the tip of
the blade 32, and the like, [0070], capture of an optical image of a profile or sihouette of the
master key, including thekey pattern of the master key, and the capture of a profie or
sihouette of a key blank, [0040]). While the profile implies an outline composed of data points,

another reference s provided to make this more clear.

Wills et al. teach said outline data includes a plurality of data points (electronic camera 28

receives the characteristics of the profile of the key, in particular, the length of the key and the
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outline (e.g., head shape and blade) of thekey. That is, the camera 28 views the profie or
sihouette of the master key, [0087], At step 4210, the function ExtractSurfacelnformation( )
4300 gets the outline of the key from the image by caling a function such as Profike( ). At step
4220 the best fit centerline approximation of the key i found, [0240], “"Get outline of key such
as that obtained by the Profie() function; [4220] Find centerline of key using best fit straight
ine; [4230] Determine which edge of key is straightest; [4240] Set threshold = 250; [4260]
while (centroid positions not found for at least 96% of the slices) [4250] Call

FindCentroids()”, [0244]). [centroids and pixels of profie interpreted as data points]

Bass et al. and Wills et al. are in the same art of key identification systems (Bass et al.,
abstract; Wills et al., abstract). The combination of Wills et al. with Bass et al. alows for
identification of data points. It would have been obvious at the time of the invention to one of
ordinary skill in the art to combine the data point finding of Wills et al., with the invention of
Bass et al., as these identification techniques were well known at the time of the invention,
incorporating the identification would have predictable results, and as Wil et al. indicate "The
present invention, accordingly, saves man-hours and improves accuracy”, [0008], “The present
invention, however, does not require the master key to be precisely aligned to operate
efficiently” ([0084]), which are advantages in a machine that will be used by customers or

relatively untrained employees.
13.  Claim 50 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

Bass et al. (US 20070224008 A1) as applied to claim 40 above, further in view of Miyashita et

al. (US 20040179190 A1).
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Regarding claim 50, Bass et al. disclose the key duplication system of claim 40. Bass et al.
do not disclose said pluralty of data points is selectively adjustable along an interval to adjust

accuracy of groove identification.

Miyashita et al. teach a plurality of data points is selectively adjustable along an interval to
adjust accuracy of groove identification (the number of evaluation points can be increased, and
the spacing in between the evaluation points can be narrowed, and as a resul, the
measurement accuracy of the optical properties measurement can be improved, [0051], a
rectangular outer frame made up of an outline of the outer periphery of the predetermined area

can be detected based on imaging data corresponding to the predetermined area, [0057]).

Bass et al. and Miyashita et al. are in the same art of key/wafer imaging and analysis systems
(Bass et al., abstract; Miyashita et al.,, abstract). The combination of Miyashita et al. with Bass
et al. allows for adjustment of data points. It would havebeen obvious at the time of the
invention to one of ordinary skill in the art to combine the adjustment of Miyashita et al., with
the invention of Bass et al., as these ways to increase accuracy werewell known at the time of
the invention, incorporating the adjustment would have predictable results, and as Miyashita et
al. indicate the position of other divided areas can be cakulated with substantial precision, and
the state of the pattern image can be detected in a short period of time, which will have
applications in a machine that is used on the spot by customers and therefore require fast

processing.
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14.  Claim 53 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over
Bass et al. (US 20070224008 A1) as applied to claim 40 above, further in view of Campbell et

al. (US 6839451 B2).

Regarding claim 53, Bass et al. disclose the key duplication system of claim 40. Bass et al.
partly indicate a first image of said master key includes a groove in the bottom of a blade of
said master key and wherein a second image of said master key includes a groove in the top of
said blade of said master key (The optical imaging device 50 is generaly positioned above the
key 22 and 24 and directed downward such that a sihouette of the key 22 and 24, including
the blade 32 of the key 22 and 24, may be captured, [0055], groove shown in Fig. 4B), but do

not disclose this.

Cambel et al. teach a first image of said master key includes a groovein the bottom of a blade
of said master key and wherein a second image of said master key includes a groove in the top
of said blade of said master key (“As ilustrated in FIGS. 6b, 7b, and 8b, blade 72 of master key
ako includes a first side 46 and a second side 47. Each side 46 and 47 typically includes
milings 74, or grooves, that further define the key blank”, col. 4, lines 45-55, “As further shown
in FIG. 12, receiver 28 may be positioned proximate second surface 143 of reflecting device
140. From this position, receiver 28 may view support 142 through transparent second surface
143 of reflecting device 140. Thus, receiver 28 may capture an image of master key 32 along
ine 144. The captured image may be a back lit image, an illuminated surface image, or a
combination of a back lit image and an illuminated surface image”, col. 8, lines 45-60, "W hen
the information about the key blank is loaded, a determination is made as to whether the key

blank has unique miling patternson both sides. If so, the indicator in the database is marked
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accordingly. The control checks this indicator to determine if the key should be flipped to

obtain additional information, col. 16, lines 5-15).

Bass et al. and Cambell et al. are in the same art of key identification systems (Bass et al,,
abstract; Cambell et al., abstract). The combination of Cambell et al. with Bass et al. allows for
an image of the top and the bottom of a key. k would have been obvious at the time of the
invention to one of ordinary skill in the art to combine the sides of Campbell et al., with the
invention of Bass et al., as Campbell et al. indicate, “This allows the controlto more easily
identify shadows that are created by the miling grooves” (col. 15, ines 15-20)and “The
present invention, therefore, provides a key identification system that is less complex and easier
to use than conventional key identification systems. The system described herein uniformly
iluminates the surface of the master key, without the interference of shadows or glares, and
provides for an accurate identification of the key” (col. 16, lines 50-60) indicating the way the
dual side imaging of Cambell et al. wil lead to better key identification in conjunction with Bass

et al

Conclusion
7. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHELLE M ENTEZARI HAUSMANN whose telephone number is
(571)270-5084. The examiner can normaly be reached on 10-7 M-F.
Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AR) at

http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, VINCENT M RUDOLPH can be reached on (571)272-8243. 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 PAR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access
to the Private PARR 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, cal 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MICHELLE M ENTEZARY
Primary Examiner, Art Unit 2661
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: additional) adj2 (angle or viewpointor :USOCR; : :

. view point or perspective)) and (slot or - FPRS; EPO;

‘ holder) same key and key blankand  :JPO;

- @ad<"20090501" ‘DERWENT;

‘IBM_TDB

1516811 - (angles! or viewpoints! or perspectives! | US-PGPUB; : NEAR ‘ON 12021/04/02:
: : - or points! view or (second or additional : USPAT; :15:50 5
- or different) adj2 (angle or viewpoint or : USOCR; : :
- view point or perspective)) with ‘FPRS; EPO;
- (camera or imag$3 or captur$3 or ‘JPO;
. photograph) and key adj2 blank and ~ 'DERWENT; : 5 :
- @ad<"20090501" BM_TDB
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S169 6 ("20070224008" or "6588995" or US-PGPUB; NEAR  ON  2021/04/02
2 Q 1"20020191849").pn. and blank ‘USPAT; 121:28 :
‘USOCR; : : :

FPRS; EPO;
-JPO;
. DERWENT;
. 5 BM_TDB 3 ; 3
.S171:6 - $170 and groove contour.clm. 'US-PGPUB; : NEAR :ON :2021/04/02:
i f :USPAT; :21:38 :
USOCR; % |
FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

1$170 159 Thompson near2 Chester.inv. or Mutch US-PGPUB;  NEAR ‘ON  2021/04/02:
; i - near2 William.inv. 'USPAT; 121:38 v
?f 'USOCR; : ;

‘FPRS; EPO;

IPO;

 DERWENT;

IBM_TDB

:5175:30 - S174 and (contour or boundary or :US-PGPUB; : NEAR ‘ON 1 2021/04/02:
: : - boundaries or edge) with groove :USPAT; 121:47 3
ié 'USOCR; : f f

'FPRS; EPO;

:JPO;

 DERWENT;

'IBM_TDB

1S174 280  (S172or S173) and @ad<"20090501" US-PGPUB; NEAR  (OFF  2021/04/02
: : 55 'USPAT; g § 121:47 '
'USOCR; : ; ;

'FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

5173 93 . ("5496138" | "5497888" | "5503785" | :US-PGPUB; :NEAR ‘OFF  2021/04/02:
ﬁ - "5515903" | "5538374" | "5543103" | USPAT :21:47 f
. "5545367" | "5552992" | "5555176" | : i

- "5556240" | "5583443" | "5592728" |

- "5594652" | "5607267" | "5617323"
|
|
|

I I
"5630332" | "5660509" | "5671523" |
"5676504" | "5677522" | "5711643" |
"5739766" | "5764156" | "5771176" |
"5807042" | "5855836" | "5886775" |
"5906365" | "5908273" | "5926388" |
"5940229" | "5964554" | "5966457" |
"5982491" | "5984597" | "5997224" |
"5997795" | "6053677" | "6059495" |
"6064747" | "6065911" | "6082580" |
"6094953" | "6152662" | "6175638" |
"6179531" | "6185311" | "6186711" |
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"6243960" | "6321430" | "6406227" |
"6415931" | "6449381" | "6478515" |
"6543972" | "6588995" | "6602030" |
"6612142" | "6641339" | "6647308" |
"6687565" | "6711557" | "6801829" |
"6817814" | "6836553" | "6839449" |
"6839451" | "6895100" | "6959862" |
"6965911" | "7010498" | "7111894" |
"7114436" | "7114894" | "7163364" |
"7214011" | "7484446" | "7643685" |
"7890878" | "7891919" | "7918629" |
"8128322" | "8532809" | "8585029" |
"8634655" | "8644619" | "D251365" |
"D257758" | "D348393" | "D455104" |
"RE26848" | "RE27665" |
"RE35518").PN.

S172 268

("0040480" | "0288300" | "0466044" | US-PGPUB; ~NEAR  OFF  2021/04/02
"0943806" | "1059545" | "1081472" | USPAT 3 ; 21:47 :
"1135676" | "1218653" | "1367280" | ; ;
"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
1"1948260" | "1961516" | "1978628" |
1"1991151" | "20010033781" |
1"20010056385" | "20020031251" |
1"20020168241" | "20020191849" |
1"20030145499" | "20030154135" |
|
I

|
1"20030205070" | "20040024486"
"20040036595" | "20040095380"
"20040253067" | "20050000052"
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
"20070234614" | "20080145163" |
"20080252551" | "20090074528" |
1"20090180664" | "20100059484" |
1"20100110380" | "20110262240" |
"20140260809" | "2032820" |
12038949 | "2098728" | "2105099" |
"2114597" | "2148668" | "2176106" |
"2274012" | "2325541" | "2329269" |
"2386816" | "2430924" | "2445041" |
"2499124" | "2556577" | "2582012" |
"2605294" | "2622485" | "2645978" |
"2707335" | "2728251" | "2860884" |
1"2929177" | "2940183" | "3053149" |
1"3094039" | "3138999" | "3172969" |
"3245149" | "3257908" | "3259022" |
"3276328" | "32856596" | "3286597" |
"3305100" | "3323420" | "3388619"|
"3418882" | "3424056" | "3429207" |
"3430535" | "3440906" | "3442174" |
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- "3457831" | "3466747" | "3496636" |
1 "3499366" | "3599147" | "3602092" |
1 "3625111" | "3633451" | "3651573" |
. "3656402" | "3675536" | "3682041" |
- "3707999" | "3722341" | "3769865" |
- "3773360" | "3792639" | "3795174" |
- "3796130" | "3807276" | "3810416" |
| "3826555" | "3848235" | "3865011" |
- "3870895" | "3880047" | "3884121" |
1"3902382" | "3919589" | "3919920" |
1 "3945298" | "3955179" | "3956968" |
. "3978764" | "3981214" | "4012991" |
1 "4019415" | "4023464" | "4051748" |
- "4062261" | "4088060" | "4090303" |
- "4092806" | "4105340" | "4117763" |
1 "4121292" | "4132151" | "4143582" |
. "4166949" | "4171161" | "4172632" |
1 "4188163" | "4223791" | "4233746" |
1"4251173" | "4256423" | "4281379" |
1 "4283859" | "4294096" | "4300042" |
."4300170" | "4300836" | "4301373" |
- "4354780" | "4359299" | "4373414" |
"4426179" | "4432142" | "4433487" |
1"4437150" | "4453432" | "4468994" |
- "4472056" | "4479673" | "4521142" |
- "4525908" | "4526498" | "4541760" |
- "4545569" | "4551046" | "4553844" |
"4557488" | "4558215" | "4562759" |
- "4592683" | "4601185" | "4614465" |
. "4625107" | "4638567" | "4647028" |
- "4648585" | "4651604" | "4652738" |
- "4652765" | "4653104" | "4656590" |
1 "4657448" | "4666351" | "4671711" |
. "4677835" | "4679331" | "4687389" |
-"4697300" | "4710808" | "4717294" |
"4741652" | "4767110" | "4780032" |
1 "4783829" | "4803371" | "4805224" |
. "4809341" | "4821200" | "4821393" |
. "4839913" | "4845764" | "4848116" |
- "4853866" | "4868559" | "4898504" |
1 "4899391" | "4909892" | "4929129" |
1"4929843" | "4941335" | "4969782" |
1"4971489" | "4993291" | "4998349" |
- "5029459" | "5043144" | "5056204" |
. "5058940" | "5083759" | "5088864" |
. "5094538" | "5096346" | "5111056" |
1"5119190" | "5122018" | "5127532" |
/"5128531" | "5130064" | "5139246" |
. "5144561" | "5146689" | "5165315" |
"5167171" | "5171112" | "5192469" |
1"5201203" | "5229619" | "5244321" |
| "5255199" | "5259708" | "5271698" |
- "5293687" | "5307151" | "5308360" |
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"5311286" | "5311756" | "5311758" |
"5314274" | "5330168" | "5351409" |
"5360299" | "5363463" | "5365812" |
"5382784" | "5393967" | "5416591" |
"5429202" | "5441369" | "5443339" |
"5485399").PN.

0070224008".pn. and (gui or ‘US-PGPUB; : NEAR ‘ON
interface or monitor or touch screen)  USPAT; :
_USOCR;

'FPRS; EPO;

‘JPO;

' DERWENT;

- S174 and outline with point

S178and @ad<"20090501"

'FPRS; EPO;
:JPO;
 DERWENT;

 detect$4 with key with outline

:5181:27 - 5180 and key with outline and :US-PGPUB; | NEAR ‘ON :2021/04/02:

? 5 - @ad<"20090501" :USPAT; £22:43 '
ii ‘USOCR; : f :

‘FPRS; EPO;

:JPO;

:DERWENT;

'IBM_TDB

/5180 69,072 ( (B23C2235/12ORB23C2235/410R  US-PGPUB;  NEAR  OFF  2021/04/02
- B23C3/35 OR GO6K9/00208 OR USPAT; 22143
- G06K9/2036 OR GO6K9/209 OR USOCR; ; |
| G0BK9/48 OR GOBK9/6202 OR FPRS; EPO;
| G06T2207/10141 ORGO6T7/620R  IPO;
_HO4N5/247 OR Y10T409/300952 OR  DERWENT;
Y10T409/301008 OR BM_TDB | ;
Y10T409/301064).CPC. )
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:5182:1 - "20070224008".pn. and silhouette :US-PGPUB;  :NEAR ‘ON :2021/04/02:
; : _USPAT; 122:46 ;
USOCR; % |

FPRS; EPO;

-JPO;

. DERWENT;

. ;5 BM_TDB 3 ; 3
'S183'1  "20070224008".pn. and profile US-PGPUB; NEAR  'ON  2021/04/02
: i _USPAT; 122:48 f
:USOCR; '

FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

- S180and (self-serveor self service) ~ US-PGPUB; : NEAR ‘ON  2021/04/02:
- with kiosk USPAT; 23:.00
: :USOCR; : :

‘FPRS; EPO;

JPO;

 DERWENT;

IBM_TDB

:S184:61

S1861  S185and key with (cutting or US-PGPUB; NEAR ~ ON  2021/04/02

duplication) -USPAT; 123:01
%s 'USOCR; : % %
'FPRS; EPOQ;
‘JPO;
- DERWENT;
IBM_TDB

(self-serve or self service) with kiosk  US-PGPUB; - NEAR ‘ON :2021/04/02°
_and @ad<"20090501" 'USPAT; 123:01 :
:USOCR; ' ? :

:FPRS; EPO;

:JPO;

. DERWENT;

‘IBM_TDB

self-serve or self service or kiosk) and :US-PGPUB; : NEAR ‘ON 12021/04/02:
- key near2 (cutting or duplication or ‘USPAT; $23:08 ?
. cutter) and @ad<"20090501" ‘USOCR; : : ?

FPRS; EPO;

:JPO;

. DERWENT;

IBM_TDB

20010033781".pn. and (adjustableor US-PGPUB;  NEAR ‘ON :2021/04/02:
- adjust$3) with interval with accuracy  {USPAT; :23:15 i
:USOCR; : ? :

'FPRS; EPO;

-JPO;

'DERWENT; g : :
‘IBM_TDB
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:5189:7 5174 and (adjustable or adjust$3) with US PGPUB; :NEAR ‘ON £2021/04/02°
? : (interval or accuracy) 'USPAT; ; 123:16 :
55 :USOCR; : : ;
:FPRS; EPO;
:JPO;
'DERWENT;
: : H IBM TDB : : :
151901 - S174 and (changing or change or us- PGPUB NEAR :ON :2021/04/02:
: f _changed or altering or alter or altered  USPAT; :23:18 :
. or alteration or adjusted or adjustor  'USOCR; : :
- adjusting or increased or increaseor  FPRS; EPO;
: increasing or decrease or decreased or - JPO;
_decreasing or attenuate or attenuated - DERWENT;
: or attenuating or attenuation or modlfy IBM _TDB
- or modified or modifying or
- modification or tailor or tailored or
- tailoring or regulate or regulating or
- regulation or regulated or tune or ‘
‘ tuning or tuned or tunable or revise or
revised or revising or vary or varied or -
s varying or transition or transitioned or
transitioning or correct or corrected or
_correcting or correction or amendor
- amending or amended or amendment
_or adapt or adapted or adapting or '
- adaptation or adaptive or tweak or
- tweaked or tweaking or modulateor
- modulated or modulation or modulating
- or morphed or morph or morphingor
- deform or deformed or deforming or
- deformation or lower or lowered or _
lowering or raise or raised or raising or
- mimic or mirror or mimicking or '
- mirroring or enhance or enhanced or
- enhancing or exaggerate or
- exaggerated or exaggeration or
- exaggerating or emphasize or
- emphasized or emphasizing or
- changing or change or changed or :
altering or alter or altered or alteration
- or modify or modified or modifying or
. modification or tailor or tailored or :
- tailoring or shift or shifting or shifted or -
vary or varied or varying or transition -
- or transitioned or transitioning or
- moved or moving or synthetic or
- synthesized or synthesizing or editing
_or accentuate or accentuated or
. accentuating or transform or :
transforming or transformation or warp -
- or warped or warping or stretch or j ; : : :
. stretching or amplified or amplifyor
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- amplifying or amplification or enlarge
-or enlarged or enlarging or exaggerate
- or exaggerated or exaggerating or :
- exaggeration or emphasize or

- emphasized or emphasizing or magnlfy

- or magnified or magnifying or

- magnification) with (spaced or dlstance
- between or spacing or interval) same
_accuracy

:5191:0 -S170and accuracy with interval.clm. :US-PGPUB; : NEAR ‘ON 12021/04/02
: ; _USPAT; 123:20 ?
:USOCR; 2 ? :
'FPRS; EPO;
-JPO;
. DERWENT;
5 : : :IBM_TDB : : ; :
:$192 59,411 (changing or change or changed or :US-PGPUB; i NEAR ‘ON :2021/04/02:
i i . altering or alter or altered or alteration | USPAT; 023:23 1
-or adjusted or adjust or adjustingor ~ USOCR; 3 f :
_increased or increase or increasingor FPRS; EPO;
- decrease or decreased or decreasingor - JPO;
- modify or modified or modifying or 'DERWENT;
- modification or tailor or tailored or ‘IBM_TDB
 tailoring or tune or tuning or tuned or
- tunable or revise or revised or revising
-oramend or amending or amended or
- amendment or adapt or adapted or
- adapting or adaptation or adaptive or
- modulate or modulated or shift or
- shifting or shifted or vary or varied or
:varying) near3 (spaced or distance or
- spacing or interval or offset or
isplacement) same accuracy

Sl94 26 192 and 5180 and @ad<"20090501" %US-PGPUB; NEAR ‘ON :2021/04/02:
_USPAT; 123:24 :
‘USOCR; : 5 ?
FPRS; EPO;
:JPO;
. DERWENT;
BM_TDB

151934 5192 and key near2 (cutting or ‘US- PGPUB NEAR ‘ON :2021/04/02:
: : _duplication or cutter or blank) and :USPAT; 123:24 :
: @ad<"20090501" : USOCR; ? : :

'FPRS; EPO;
:JPO;
. DERWENT;
'IBM_TDB

key near2 (cutting or duplicationor ~ 'US-PGPUB; | NEAR ‘ON  2021/04/02:
- cutter or blank) and @ad<"20090501" :USPAT; 123:26 ‘
-and (outline or silhouette or profile) ~ ‘USOCR; ' :

- near3 (spaced or distance or spacing or | FPRS; EPO;
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_interval or offset or displacement) same JPO;
:DERWENT;
IBV_TDB

US-PGPUB;
-USPAT;
‘USOCR;
FPRS; EPO;
‘JPC;
 DERWENT;
'IBM_TDB

- accuracy

15196 8

: : : altering or alter or altered or alteration
- or adjusted or adjust or adjusting or
‘increased or increase or increasing or
_decrease or decreased or decreasing or
- modify or modified or modifying or

. modification or tailor or tailored or

. tailoring or tune or tuning or tuned or

- amendment or adapt or adapted or

- adapting or adaptation or adaptive or

- modulate or modulated or shift or

- shifting or shifted or vary or varied or

- varying) near3 (spaced or distance or

- spacing or interval or offset or
displacement) with (profile or outline or

(cutting or duplication or cutter or
blank) and @ad<"20090501"

(changing or change or changedor

_tunable or revise or revised or revising
: or amend or amending or amended or

- data point or silhouette) and key near2

2021/04/02.
123:27 ;

- S174 and (changing or change or

- changed or altering or alter or altered

- or alteration or adjusted or adjust or

- adjusting or increased or increase or
_increasing or decrease or decreased or
- decreasing or modify or modified or

- modifying or modification or tailor or

- revising or amend or amending or

- amended or amendment or adapt or

- adapted or adapting or adaptation or
- adaptive or modulate or modulated or
- shift or shifting or shifted or vary or

- varied or varying) near3 (spaced or

- distance or spacing or interval or offset

. or displacement) same (profile or
outline or data point or silhouette)

- S174 and (changing or change or

. changed or altering or alter or altered

- or alteration or adjusted or adjust or
-adjusting or increased or increase or

- increasing or decrease or decreased or
- decreasing or attenuate or attenuated
- or attenuating or attenuation or modify
- or modified or modifying or

- modification or tailor or tailored or
tailoring or regulate or regulating or
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'US-PGPUB;
‘USPAT;
'USOCR;
‘FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

‘US-PGPUB; ‘ON
'USPAT; : f
‘USOCR;

:FPRS; EPO;

:JPO;

' DERWENT;

IBM_TDB

tailored or tailoring or tune or tuning or

tuned or tunable or revise or revised or :

2021/04/02 |

123:28

2021/04/02
23:29 :



- regulation or regulated or tune or _
tuning or tuned or tunable or revise or
- revised or revising or vary or varied or
- varying or transition or transitioned or
 transitioning or correct or corrected or
- correcting or correction or amendor
- amending or amended or amendment

- or adapt or adapted or adapting or

- adaptation or adaptive or tweak or

- tweaked or tweaking or modulate or

- modulated or modulation or modulating -
- or morphed or morph or morphingor
- deform or deformed or deforming or

- deformation or lower or loweredor
- lowering or raise or raised or raising or
_mimic or mirror or mimicking or '
- mirroring or enhance or enhanced or

- enhancing or exaggerate or

- exaggerated or exaggeration or

- exaggerating or emphasize or

- emphasized or emphasizing or

. changing or change or changed or ;
 altering or alter or altered or alteration
- or modify or modified or modifyingor
. modification or tailor or tailored or :
tailoring or shift or shifting or shifted or -
- vary or varied or varying or transition
- or transitioned or transitioning or

- moved or moving or synthetic or

- synthesized or synthesizing or editing

- or accentuate or accentuated or

. accentuating or transform or :
transforming or transformation or warp -
_or warped or warping or stretch or ”
- stretching or amplified or amplify or

- amplifying or amplification or enlarge
_orenlarged or enlarging or exaggerate -
: or exaggerated or exaggerating or :
- exaggeration or emphasize or :
- emphasized or emphasizing or magnify :
- or magnified or magnifying or :
- magpnification) with (point or pixel)

ame accuracy

15199 133

- (changing or change or changed or :US-PGPUB; :NEAR ‘ON 12021/04/02:
- altering or alter or altered or alteration : USPAT; 0 23:37 :
_or adjusted or adjust or adjustingor ~ USOCR; ' : f

‘increased or increase or increasingor FPRS; EPO;

- decrease or decreased or decreasingor JPO;

. attenuate or attenuated or attenuating . DERWENT;

- or attenuation or modify or modified or - 1BM_TDB

- modifying or modification or tailoror : : : :
- tailored or tailoring or regulate or
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- regulating or regulation or regulated or :
-tune or tuning or tuned or tunableor
. revise or revised or revising or vary or
- varied or varying or transition or
transitioned or transitioning or correct
- or corrected or correcting or correction
-or amend or amending or amended or
- amendment or adapt or adapted or
- adapting or adaptation or adaptive or
_tweak or tweaked or tweaking or
- modulate or modulated or modulation
- or modulating or morphed or morphor
- morphing or deform or deformedor
- deforming or deformation or lower or
- lowered or lowering or raise or raised
- or raising or mimic or mirror or
- mimicking or mirroring or enhanceor
- enhanced or enhancing or exaggerate
- or exaggerated or exaggeration or :
- exaggerating or emphasize or
- emphasized or emphasizing or
. changing or change or changed or ;
. altering or alter or altered or alteration
- or modify or modified or modifying or
- modification or tailor or tailored or :
tailoring or shift or shifting or shifted or -
- vary or varied or varying or transition
- or transitioned or transitioning or
- moved or moving or synthetic or
- synthesized or synthesizing or editing
- or accentuate or accentuated or
- accentuating or transform or ;
transforming or transformation or warp -
_or warped or warping or stretch or ”
- stretching or amplified or amplify or
amplifying or amplification or enlarge
_orenlarged or enlarging or exaggerate -
: or exaggerated or exaggerating or :
- exaggeration or emphasize or ;
- emphasized or emphasizing or magnify -
- or magnified or magnifying or :
- magnification) near3 (spaced or :
. distance or spacing or interval or offset :
or displacement) with (point or pixel)
- with (accuracy or accurate) and (detect
- or detected or detecting or detection or |
- key or extract or extracted or :
_extracting or extraction) with (profile or -

12021/04/02:

-"20010033781".pn. and (accurateor ~ US-PGPUB; ' NEAR ‘
accuracy) _USPAT; 123:41 :
'USOCR;
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:FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

:5201:50 5199 and @ad<"20090501" :US-PGPUB; i NEAR ‘ON 1 2021/04/02:
: i : 'USPAT; § : 123:42 :
:USOCR; 3 : §

FPRS; EPO;

IPO;

 DERWENT;

BM_TDB

1S205:20 S204and groove and (top or above)  US-PGPUB; : NEAR iON :2021/04/04:
: : - with imag$3 same key ‘USPAT; :22:09 ‘
: :USOCR; : f f

'FPRS; EPO;

:JPO;

 DERWENT;

IBM_TDB

1S204:280  (S202 or S203) and @ad<"20090501" US-PGPUB; NEAR  :OFF  2021/04/04
: ! : 'USPAT; g : 122:09 :
'USOCR; é s :

'FPRS; EPO;

:JPO;

' DERWENT;

IBM_TDB

5203 93 1 ("5496138" | "5497888" | "5503785" | ‘US-PGPUB; : NEAR ‘OFF  2021/04/04:
? f - "5515903" | "5538374" | "5543103" | USPAT § : . 22:09
. "5545367" | "5552992" | "5555176" | f :
. "5556240" | "5583443" | "5592728" |
- "5594652" | "5607267" | "5617323" |
- "5630332" | "5660509" | "5671523" |
- "5676504" | "5677522" | "5711643" |
- "5739766" | "5764156" | "5771176" |
- "5807042" | "5855836" | "5886775" |
- "5906365" | "5908273" | "5926388" |
I | I
I | I
| I

"5940229" | "5964554" | "5966457"
"5982491" | "5984597" | "5997224"
"5997795" | "6053677" | "6059495"
"6064747" | "6065911" | "6082580" |
"6094953" | "6152662" | "6175638" |
"6179531" | "6185311" | "6186711" |
"6243960" | "6321430" | "6406227" |
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Inventor Name
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file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 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, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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
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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 the Freedom of Information Act requires disclosure of these records.

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.

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.

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).

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.

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)).

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.

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 inspections or an issued patent.

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.

EFS - Web2.1.16
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This is not a USPTO supplied RCE SB30 form.
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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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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application:  Chester O.D. Thompson Group Art Unit; 2661
Serial No.: 15/920,955 Examiner: Michelle M. Hausmann
Filing Date: March 14, 2018 Docket No.: 16223-00341

Confirmation No.: 2833
Title: KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
RESP E TO FINAL OFFICE ACTI
Applicant acknowledges receipt of the August 10, 2020 Final office action, setting a
shortened statutory period of reply of three months. As this Response is being filed
electronically on February 10, 2021, along with a three month extension, Request for
Continued Examination and appropriate fees, applicant believes no additional fees are due.

However, if any fees are required for filing this Response, please charge such fees to our

Deposit Account No. 13-0265 identifying attorney docket number 16223-00341.
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CLAIMS

What is claimed is:

i. 1- 3% {Canceled)

40.  {MNew) A key duphcation system comprising
a bousing:
a key identification svstern comprising
g slot opemng 1 the housing configured (o receive the blade of a master key;
an imaging systern mncluding one ore more cameras configured to record images
of the master key and atleast one Bght source, wherenn the imaging systemus configured
to use a single camera to capture multiple angles of the master kev to determune groove
characieristics of each side of the blade of the masier key while the masier key s
mainiamed i the sloy; and
a key cuiting sysiem configured 1o receive a key blank that the identification
systemn has deternuned to be associated with the wmaster key based on the groove
characteristics of the master key and cut g kev pattern of the master key into the key
blank.
41.  (New) The key duplication system of claim 40 wherein the groove characteristics
include a groove contour.
42, (New) The key duplication system of claim 40 further comprising a user interface such
as a monitor or a touch screen positioned on the housing.
43, (New) The key duplication system of claim 42 wherein the user interface is configured
to provide an output to the user or operator to facilitate key duplication.
44,  (New) The key duplication system of claim 41 wherein the user interface warns the user

that a master key contains a computer chip.
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45.  (New) The key duplication system of claim 41 wherein the user interface instructs the
user to place the master key in or near a device designed to sense the presence of a computer
chip.

46.  (New) The key duplication system of claim 45, wherein the system is configured as a
self-serve kiosk.

47.  (New) The key duplication system of claim 40, wherein the one or more light sources
includes a backlight.

48. (New) The key duplication system of claim 40 wherein an image captured by the one
or more cameras includes at least one backlight image.

49.  {New) The key duplicasion svstem of claim 40, wherein said characterisics of said
contour meludes outline dats wherein said outhine data inclades a plurshily of data poinis.

50. {New) The key duphication systam of claim 49, wherein said plurality of data poinis is
selectively adjustable along an interval to adjust accuracy of groove dentification

5% {New) The kev duplication system of claim 40 further comprising a kev holder
configured to hold said master key.

52, {New) The key duplication system of claima 51, wherein said kev holder includes a
clamyp.

53. {New) The key duplication svstem of claim 40, wherein a first iroage of sad master key
inchides a groove in the bottom of a blade of said masier kev and wherein a second 1mage of
sald master ey includes a groove in the top of said bade of said master kev.

54, {New) The kev duplication svstem of claim 40, wherein one of said views of said master
key mocludes a view from an angle betwesn perpendicudar and parallel 1o the blade of said
master kev and not including perpendicuiar or parallel (¢ the blade of said master key,

55.  (New) The key duplication system of claim 40 wherein the system is configured to store

data related to the master key and key duplicating event.
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56. (New) The key duplication machine of claim 55, wherein the data is configured to be

remotely communicated or downloaded for remote analysis.
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REMARKS
Claims 21-39 are currently pending. The Non-Office Action identifies the following:

e Claims 21-39 have been subject to a claim interpretation under 35 USC

112(H)

e C(Claim 21 has been rejected under 35 USC 101 as being directed to an
abstract idea.

e Claims 21, 22, 25-34, and 37 stand rejected under 35 U.S.C. 103 as being
unpatentable over Campbell et al. (U.S. Pub. No. 2002/0031251) in view
of Addleman (WO8701194).

e C(Claim 23 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Addleman and Barkman (U.S. Pat. No. 5,255,199).

e Claim 24 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Adleman and Hillman (U.S. Pub. No.
2004/0013291).

e (Claim 34 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Addleman in view of Bass (US2007/0224008).

e (Claim 35 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Addleman and Wills (U.S. Pat. No. 6,064,747).

e (Claim 36 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Addleman and Gimelfarb (U.S. Pub. No.
2006/147289).

e (laim 38 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Addleman and Gallarda (U.S. Pat. No. 6539106).

e (Claim 39 is rejected under 35 U.S.C. 103 as being unpatentable over

Campbell in view of Addleman and Satoh (U.S. Pub. No. 2009/0022369).
The following amendments and remarks address each of these issues and
place the present application in condition for allowance. Notably, claims 21-39 are

now canceled and claims 40-56 are newly added.

L 112

Claims 21-39 were identified as to be interpreted under 35 U.S.C. § 112(f) or (pre-AlA,
sixth paragraph). Applicant respectfully submits that claims 21-39 have been canceled and that
112(f) or 112, sixth paragraph does not apply to the claim terms in new claims 40-56. For at

least these reasons, Applicant respectfully submits that this objection be withdrawn.

1I. §101 Rejections
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Claims 21-39 stand rejected under 35 U.S.C. § 101 as allegedly directed to non-
statutory subject matter. Applicant respectfully submits that claims 21-39 have been canceled
and that §101 analysis does not apply to the claim terms in new claims 40-56. For at least these
reasons, Applicant respectfully submits that this objection be withdrawn.

III.  §103 Rejections

Claims 21-39 stand rejected as allegedly obvious over Campbell in view of Addleman
as well as myriad other references. Claims 21 — 39 have been canceled and replaced with new
claims 40-56. Applicant submits that the claim rejection in view of Campbell in view of
Addleman and others does not sufficiently teach the subject matter of new claims 40-60.

More particularly, Campbell in view of Addleman fails to teach or otherwise disclose
2 key duphicstion system that ncludes a housing, a kev ideniification system coroprising a slot
opening in the housing configured fo receive the blade of a master key, an tmaging svstem
ncluding one ore more cameras configured 1o record images of the master key, at least one
{ight wherein the imaging system is configurad to use a single camera 1o capture mwultiple angles
of the master kev 1o deternune groove characteristics of each side of the blade of the master
key while the master key is maintained in the slot; and a kev cutting svystem.

More particularty, Campbell and the remairung prior art of record does not disclose a
fwusing with a slot (o receive a biade for a master key. In contrast, Campbell includes a garage
tvpe enclosure for receiving an endive key therein to be placed on a surface. There iz no {eaching
or suggestion by Camphbell for disclosing a housing with a slot {or receiving the blade of a
master key and for imaging multiple angles of the master key while the master key s
mainiained in the slot

Thus, for at least this reason, Campbell in combination with any of the cited prior art
references fails to amount to a prima facie case of obviousness as the combined teachings of

the cited art fail to teach each and every feature as recited by the independent claim 40. For at
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least this reason, all remaining claims 40-56 are patentable over the cited references and are in

condition for allowance.

CONCLUSION
In light of the foregoing, Applicants submits that the application is now in condition for
acceptance. If the Examiner has any questions pertaining to the above, then the undersigned
attorney would welcome a phone call to provide any further clarification or a formal interview.

Respectfully submitted,

Date: _February 10, 2021 [Mark J. Masterson/
Mark J. Masterson — Reg. No. 71,886
McDonald Hopkins LLC
600 Superior Avenue, E., Suite 2100
Cleveland, OH 44114-2653
(216) 348-5427
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Application/Control Number: 15/920,955 Page 2
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DETAILED ACTION

Response to Amendment
1. Chims 21-39 are pending. Claims 21-39 are amended directly or by dependency on an
amended claim.

Response to Arguments
2. Applicant's arguments filed June 30, 2020 have been fuly considered but they are not
persuasive.
3. With respect to the arguments, see pages 5-6, with respect to the 35 USC 112 6%/f
interpretations of claims 21-39, examiner maintains that “system comprising” and “logic
configured to” convey functions without accompanying sufficient structure. Examiner
recommends amending the language to “a system comprising a processor” or other similar
language conveying a specific structure.
4, With respect to the arguments, see pages 7-8, with respect to the 35 USC 101 rejections
of claims 21-39, along with accompanying amendments received on the same date
incorporating further physical structures, are not considered sufficient to distinguish from a
mental process. Examiner recommends amending the language to include using the match to
take some action, such as selecting an appropriate key blank or some other concrete action.
5. Applicant’s arguments on pages 8-9 with respect to the 35 USC 103 rejections of claims
21-39 along with accompanying amendments received on the same date have been considered
but are moot because the arguments do not apply to the current combination of references
being used in the current rejection.

6. All other arguments are by simiarity or dependency and are addressed by the above.
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Chaim Interpretation
7. The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be

expressed asa means or step for performing a specified function without the recital of

structure, material, or acts in support thereof, and such claim shall be construed tocover the

corresponding structure, material, or acts described in the specification and equivalents

thereof.

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph:

An element in a claim fora combination may be expressed as a means or step for performing

a specified function without the recital of structure, material, or acts in support thereof, and

such claim shall be construed to cover the corresponding structure, material, or acts

described in the specification and equivalents t hereof.

8. This application includes one or more claim limitations that do not use the word
“means,” but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C.
112, sixth paragraph, because the claim limitation(s) uses a generic placeholder that is coupled
with functional language without reciting sufficient structure to perform the recited function and
the generic placeholder is not preceded by a structural modifier. Such claim Imitation(s) is/are:
“key identification system comprising” and “a logic configured to map data points” in claim 21
(and by dependency, claims 22-39).

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or
pre-AIA 35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the
corresponding structure described in the specification as performing the ckimed function, and
equivalents thereof.

If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the ckim

limitation(s) to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,
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sixth paragraph (e.g., by rectting sufficient structureto perform the ckhimed function); or (2)
present a sufficient showing that the claim lmitation(s) recite(s) sufficient structureto perform
the ckimed function so as to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA
35 U.S.C. 112, sixth paragraph.

NOTE ON 101.: If the applicant amends to no longer be interpreted under 35 USC 112
f/6t", the logic of claim 21 likely becomes pure software, so any amendments should take into
consideration the potential 35 USC 101 rejections for lacking a non-transitory CRMin future
clim language as well.

Claim Rejections - 35 USC § 101
9. 35 U.S.C. 101 reads as follows:
Whoever invents or discovers any new and useful process, machine, manufacture, or

composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

10. Claim 21 (and by dependency claims 22-39) are rejected under 35 U.S.C. 101
because the claimed invention is directed to an abstract idea without significantly more. The
ckhim recites: a key identification system comprising... a logic configured to map data points
from said first image to corresponding data, points from said second image to determine
characteristics of a contour of said master key; and wherein said logic compares sad
characteristics of said contour with characteristics of known key blanks to determine the
likelihood of a match between said master key and a known key blank. If a claim limitation,
under its broadest reasonable interpretation, covers performance of the limitation in themind
but for the recitation of generic computer components, then it falls within the "Mental
Processes” grouping of abstract ideas. Accordingly, these limitations fall under the mental
processes category and are stated at a high level of generality, and recite an abstract idea. This

judicial exception is not integrated into a practical application.
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Examiner recommends indicating what the key identification system does with the
information regarding the likelhood of a match for instance, in order to integrate the concept

into a practical application.

Chaim Rejections - 35USC § 103

11, In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction
of the statutory basis for the rejection wil not be considered a new ground of rejection if the
prior art relied upon, and the rationake supporting the rejection, would be the same under etther
status.
12.  The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed

invention is not identically disclosed as set forth in section 102, if the differences between the

claimed invention and the prior art are such that the claimed invention as a whole would have

been obvious before the effective filing date of the claimed invention to a person having

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

13. Claims 21, 22, 25-34, and 37 is/are rejected under 35 U.S.C. 103 as being
unpatentable over Campbell et al. (IDS: US 20020191849 A1) in view of Addleman et al.

(W08701194).

Regarding claim 21, Campbell et al. disclose a key identification system comprising: an
imaging system including a first camera wherein said imaging system is configured to capturea
first mage of a master key and a second image of said master key, said first image different
than said second image (“Preferably, second receiver 50 is positioned such that the viewing
range 54 of the second receiver 50 overlaps viewing range 42 of receiver 28. Thus, receiver 28

will capturean image of a first part of master key 32 and second receiver 50 will
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capture and image of a second part of the master key”, [0053]); a logic configured to map
data, points from said first image to corresponding data, points from said second image to
determine characteristics of a contour of said master key (images captured by receiver 28 and
second receiver 50 can be combined to create a complete image of the master key, [0053], first
luminous surface 24 includes reference marks 55 to aid in combining the images of the key
captured by receiver 28 and second receiver 50, reference marks 55 are used when thetwo
separate images are combined to form a single image of the master key and ensure that the
image of the key is properly combined, [0054], edge map of the master key, edge map is an
array of points that define the relative locations of different points along the edges of the
master key, [0077]); and wherein said logic compares said characteristics of said contour with
characteristics of known key blanks to determine the likelhood of a match between said master
key and a known key blank (comparing information about the head, shoulder, and blade of the
master key to similar information about known key blanks, the key blank corresponding to the
master key may be identified, [0038], searches the known key blanks in the database to fiter
out key blanks that have different numbers of cut edges and have blade lengths that are
outside a certain tolerance of the blade length of the master key, subset of potential matches,
[0084], “If the shape comparison based on the shape description string fails to producea score
indicative of a match, the controlmay perform a comparison based on the contour description
string for the master key and potential key blank matches. It is contemplated that the contour
description matching described below may be performed prior to or instead of the shape
description string matching. The contour description matching may be a "pass or fail' type
matching process. If the contour description matching process yields a "passing” score, the

corresponding key blank is added to thelist of possible matches”, [0089], contour matching
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score, aid in identifying the appropriate key blank, [0093]-[0095], [0097], score values over a

specific threshold are considered to be matched shapes, [0100]).

Campbell et al. do not use the exact language “likelihood of a match”. It would have been
obvious at the time of theinvention to one of ordinary skil in the art that the score described

by Campbell et al. can encompass a likelhood, as a scoreis one way to convey a likelhood.

Campbell et al. do not disclose at least one mirror wherein the at least one mirror allows
said first camera at a remote position from said master key to captureimages from multiple

angles of said master key.

Addleman et al. teach at least one mirror wherein the at least onemirror allows said first
camera at a remote position from said master key to captureimages from multiple angles of
said master key (non-contact surface sensing and digitizing, abstract, “The contour line
generated by the intersection of the light plane and the subject surface is viewed from a small
angle away from thelight plane by mirrors 40 and 42. The path of light 41 from point 50 on the
contour line is reflected from mirror 40, passes through the beamsplitter 44 to the sensor 48. A
second light path 43 from the sane point 58 is reflected by mirror 42 and the surface of
beamsplitter 44 to the sensor 48. The combined images folow light path 45”, p6, Fig. 6, more

than two viewing directions can be combined by iteration of either preferred embodiment, p6).
Cambel et al. and Addleman et al. are in the same art of ight projection and object imaging

and digitizing (Cambell et al., abstract, [0007], [0047]; Addleman et al., abstract). The addition

of Gmelfarb would incorporate mirrors into the imaging process. It would have been obvious at

Page 155 of 476



Application/Control Number: 15/920,955 Page 8
Art Unit: 2661

the time of the invention to one of ordinary skill in the art to combine the mirrors of Addleman
et al. with the invention of Campbell et al., as this was known at the time of the invention, the
combination would have predictable results, and as Addleman et al. indicate, “The invention is
significant because of the speed and relative simplicity of the method and a provision for
alleviating shadowing from large surface irregulartties and its accommodation of a wide
deviance range of light reflection. The apparatus has no moving parts” (abstract) indicating the
speed and apparatus efficiency of Campbell et al. can be increased by incorporation of

Addleman et al.

Regarding claim 22, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 21. Campbel et al. further disclose characteristics of said contour includes
outline data wherein said outline data includes a plurality of data points ("The controlthen
analy zes the sihouette image of the key to create an edge map of the master key (step 110).
The edge map is an array of points that define the relative locations of different points along

the edges of the master key”, [0077]).

Regarding claim 25, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 21. Campbell et al. further disclose said logic includes a database containing
data related to characteristics of grooves of known key blanks (searches the known key blanks
in the database to fiter out key blanks that have different numbers of cut edges, [0084],
controlcompares each mil shape descriptor of the master key to the mil shape descriptor of
the known key blanks and scores the comparison, [0100], whether the key blank has unique

miling patterns on both sides, the indicator in the database is marked accordingly, [0107]).
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Regarding claim 26, Campbell et al. and Addleman et al. disclose the key identification
system of cbim 21. Campbell et al. further disclose said logic is configured to generate
tolerance and or correlation values to determine the likeihood that the comparison yields a
match (comparing information about the head, shoulder, and blade of the master key to similar
information about known key blanks, the key blank corresponding to the master key may be
identified, [0038], tolerance of the blade length of the master key, comparison, [0084], [0087],
the similarity of each comparison is assigned a score, [0088], score indicative of a match, the
controlmay perform a comparison based on the contour description string for the master key
and potential key blank matches, [0089], contour match sum is compared to an ideal match
score, [0094], employ a ranking system to identify the key blanks that are most similar to one
another, [0096], matching type section having a size thatis between the first tolerance level

and a second tolerance level is given a partial score, [0104]).

Regarding claim 27, Campbell et al. and Addleman et al. disclose the key identification
system of ckbim 21. Campbell et al. further disclose said first image is a digital image (receiver
is a high resolution digital camera, [0047], controlanalyzes the pixels of this image of the

master key to identify the miling exit shape, [0098]).

Regarding claim 28, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 21. Campbell et al. further disclose said second image comprises a sihouette
of a blade of said master key (profie of the master key reveak the shape and size of the head

and shoulder of the master key, as well as the length of the key blade, [0044]).

Page 157 0of 476



Application/Control Number: 15/920,955 Page 10
Art Unit: 2661

Regarding claim 29, Campbell et al. and Addleman et al. disclose the key identification
system of cbim 21. Campbell et al. further disclose said second image comprises a sihouette
of a tip of said master key (outline the profie of the master key, [0044], controlthen analyzes
the sihouette image of the key to createan edge map of the master key, [0077], extreme
points represent the tip 62 and the head 64 of the key, [0078], establishes the tip end of the

spine by searching the edge map of thekey, [0080]).

Regarding claim 30, Campbell et al. and Addleman et al. disclose the key identification
system of cim 21. Campbell et al. further disclose said characteristics of said contour are
determined based on image data from at least said two or more views of said master key
(images captured by receiver 28 and second receiver 50 can be combined to create a complete
image of the master key, [0053], first luminous surface 24 includes reference marks 55 to aid in
combining the images of the key captured by receiver 28 and second receiver 50, reference
marks 55 are used when the two separate images are combined to form a single image of the
master key and ensure that the image of the key is properly combined, [0054], edge map of
the master key, edge map is an array of points that define the reltive locations of different

points along the edges of the master key, [0077]).

Regarding claim 31, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 30. Campbell et al. further disclose said logic cakulates the geometry of the
contour as though a tip of said master key were squarely cut based on data from at least sad
two or more views of said master key (size and shape of key head 64 and shoulder area 70 are
features of the master key 32 that are useful in identifying the corresponding key blank, [0035],

head shape, [0065], width descriptions are combined into a single shape description string,
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[0085], contour information is derived from the shape of the outer perimeter of head, [0086]

shape description string matching, [0089], [0098], [0104]).

Regarding claim 32, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 21. Campbell et al. further disclose a key holder configured to hold said master
key (master key 32 may be placed directly on first luminous surface 24 or a transparent

support, [0044]).

Regarding claim 33, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 32. Campbell et al. further disclose in the prior art said key holder includes a
clamp (master key may be positioned in a clamp and a cutting mechanism, [0004]). & would
have been obvious at the time of fiing to one of ordinary skill in the art to use a clamp as
described in the prior art embodiments, as this is one of a lmited number of ways to secure a

key.

Regarding claim 37, Campbell et al. and Addleman et al. disclose the key identification
system of ckbim 21. Campbell et al. further disclose said logic includes a tolerance range for
each characteristic of said master key to determine whether a master key passes or fails to

match a known key blank ([0087], [0104]).
14. Claim 23 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbel et

al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 22 above,

further in view of Barkman et al. (IDS: US 5255199 A).
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Regarding claim 23, Campbell et al. and Addleman et al. disclose the key identification
system of ckbim 22. Campbell et al. and Addleman et al. do not explicitly disclose said plurality
of data points is selectively adjustable along an interval to adjust accuracy of groove

identification.

Barkman et al. teach a plurality of data points is selectively adjustable along an interval to
adjust accuracy of groove identification (removing inaccurate edge point data from the collected
data points relating to the cutting tool edge, remove these inaccurate tangent edge points to
increase the accuracy of measurement calculations subsequently performed, col. 6, lines 30-

50).

Campbell et al. and Barkman et al. are in the same art of edge inspection (Campbel et al.,
[0051]; Barkman et al., abstract). The combination of Barkman et al. with Campbell et al. and
Addleman et al. will enable the changein the number of data points used. k would have been
obvious at the time of theinvention to one of ordinary skil in the art to combine the point
number adjustment of Barkman et al. with the invention of Campbell et al. and Addleman et al.
as this was known at thetime of fiing, the combination would have predictable results, and as
Barkman et al. indicate this wil increase accuracy (col. 6, ines 30-50), and better identifying an
edge wil be an advantage when determining a number of bittings to determine a correct blank

in the invention of Campbell et al.
15.  Claim 24 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et

al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 21 above,

further in view of Hilman et al. (US 20040013291 A1).
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Regarding claim 24, Campbell et al. and Addleman et al. disclose the key identification
system of ckbim 21. Campbel et al. and Addleman et al. do not explicitly disclose said imaging
system further comprises a crop box for limiting the image of the master key, wherein said crop

box defines the outer periphery of at least said first and second images of said master key.

Hilman et al. teach a crop box for lmiting the image of the object of interest, wherein said crop
box defines the outer periphery of at least said first and second images of said object of interest
(extracting the edges of the scan, pinpointing reference pointson it, positioning, standardizing,
and aligning it; autocropping, extracting a plurality of features and/or regions within the scan;
correlating said regions or features with database images and parameters, abstract, pinpointing
of reference points i done by use of a matching template images, [0030], matching template
images of the brain to database images of brains, include specific 2-D slices, [0045], identifying
and aligning the image brain scan using template matching then by use of further template
matching, a point on the object is chosen as a reference point, [0064], “Parameters necessary
for cropping the relevant digital feature images are optimized; the digital feature images are
cropped based on the optimized cropping parameters for selecting profile and relevant feature

for further analysis”, [0065]).

Campbell et al. and Hilman et al. are in the same art of matching image features to a template
(Campbell et al., [0097]; Hilman et al., [0045]). The combination of Hilman et al. with
Campbell et al. and Addleman et al. will enable the use of a crop box. k would have been
obvious at the time of theinvention to one of ordinary skill in the art to combine the crop box

of Hilman et al. with the invention of Campbell et al. as this was known at the time of fiing, the
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combination would have predictable results, and as this wil minimize analysis of extraneous
information, which will improve efficiency in making comparisons to key blanks in a database as

described in the invention described by Campbel et al.

16. Claim 34 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbel et
al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 21 above,

further in view of Bass et al. (IDS: US 20070224008 Al).

Regarding claim 34, Campbell et al. and Addleman et al. disclose the key identification

system of ckim 21. Campbell et al. partly disclose said first image of the master key includes a
groove in the bottom of a blade of said master key and wherein said second image of the mater
key includes a groove at the top of said master key (see receiver 28 in Fig. 1, Fig. 2), however,

does not make this explicit.

Bass et al. teach a first mage of the master key includes a groovein the bottom of a blade of
said master key and wherein said second image of the mater key includes a groove at the top
of said master key ("Such analysis may include quantifying and defining the depth, angle, and
position of each tooth in the key pattern 36; determining whether there is a key pattern 36 on
one side of the key 22 (a single-sided key) or on both sides of the key 22 (a double-sided key);
determining precisely where along the blade 32 the key pattern 36 begins and ends; and the
ike. In addittion, surface features of the blade 32, such as the presence, length, and width of a
key groove 34, may be determined”, [0060], "It should be clear that such a scan could read

one or both sides of a key 22. Information on the groove 34 may likewise be analyzed and

Page 162 of 476



Application/Control Number: 15/920,955 Page 15
Art Unit: 2661

compared by the logic to groove information stored in the database related to known key

blanks 24", [0063]).

Cambell et al. and Bass et al. are in the same art of copying keys (Cambell et al., abstract;
Bass, abstract). The addition of Bass would determine if there is a double sided key. &t would
have been obvious at the time of the invention to one of ordinary skill in the art to combinethe
analysis of Bass with the invention of Cambell et al. and Addleman et al., as this was known at
the time of the invention, would have predictable results, and as one of a imited number of key
descriptors, would have been obviousto try, and as Bass et al. indicate this wil, “produce
accurateand relable duplicates of master keys... the captured mages may be analyzed by logic
to determine the proper key blank to be used for a duplicate key, validate the selection of the
proper key blank, faciitate the accurate cutting of the key pattern of the master key into the
key blank, and validate the accuracy ofthe key pattern cut into the key blank” ([0040]), which

wil have advantages when incorporated into the key duplication strategy of Campbell et al.

17.  Claim 35 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbel et
al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 21 above,

further in view of Wils et al. (IDS: US 6064747 A).

Regarding claim 35, Campbell et al. and Addleman et al. disclose the key identification
system of ceim 21. Campbell et al. and Addleman et al. do not explicitly disclose one of said
views of said master key includes a view from an angle between perpendicular and parallel to
the blade of said master key and not including perpendicular or paralkel to the blade of said

master key.
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Wills et al. teach one of said views of said master key includes a view from an angle between
perpendicular and parallel to the blade of said master key and not including perpendicular or
paralel tothe blade of said master key (angle of the surface of the key rektive to the light
beam LB and camera 28 at the point of intersection also affects the intensity incident upon the

camera, col. 13, lines 20-50, Fig. 6).

Campbell et al. and Wills et al. are in the same art of key inspection (Campbell et al., abstract;
Wils et al., abstract). The combination of Wills et al. with Campbel et al. and Addleman et al.
will enable the use of a particular view angle. It would have been obvious at the time of the
invention to one of ordinary skill in the art to combine the angle of Wills et al. with the invention
of Campbell et al. and Addleman et al. as this was known at the time of fiing, the combination
would have predictable results, and as it has been held that where the general conditions of a
clhim are disclosed in the prior art, discovering the optimum or workable ranges (such as the

best viewing angle) involves only routine skill in the art. In re Aker, 105 USPQ 233.

18.  Claim 36 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbel et
al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 21 above,

further in view of Gimelfarb et al (US 20060147289 A1).

Regarding claim 36, Campbell et al. and Addleman et al. disclose the key identification
system of ckim 21. Campbell et al. and Addleman et al. do not explicitly disclose the logic is
configured to shift data related to said characteristics of said contour to compare with said

known key blank characteristics.
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Gimelfarb et al. teach the logic is configured to shift data related to said characteristics of said
contour to compare with said known key blank characteristics (bittings aligned to master key,

slidable along axis, abstract, [0014], [0030], [0035]).

Cambell et al. and Gimelfarb are in the same art of copying keys (Cambell et al., abstract;
Gimelfarb, abstract). The addition of Gimelfarb would add a slidable algnment method. k would
have been obvious at the time of the invention to one of ordinary skil in the art to combine the
sliding alignment of Gimelfarb with the invention of Campbel et al., as this was known at the
time of the invention, the combination would have predictable results, and as this allows for

more easy key positioning and comparison.

19. Claim 38 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbel et
al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 21 above,

further in view of Galarda et al. (US 6539106 B1).

Regarding claim 38, Campbell et al. and Addleman et al. disclose the key identification
system of ckbim 21. Campbell et al. and Addleman et al. do not explicitly disclose said logic is

configured to generate a series of comparisons to compensate for registration errors.

Galarda et al. teach logic s configured to generate a series of comparisons to compensate for
registration errors ("The features are stored or represented as data structures, e.g. linked lists,
that do not necessarily list the features in the same order in the list for the test image as in the

list for the reference mage. (Feature extraction order may vary depending on a variety of
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factors, including the relative stage position error.) Features of the test and reference images
thus cannot be matched by overlaying the data structure. Matching is therefore based on the
physical location (e.g. x, y coordinate location) of the feature, corrected as needed for image
alignment offset (e.g., using the result of an image alignment algorithm). Matching takes into
account features which are missing in an image, whether because they are outside thefield of
view (e.g., dueto stage errors) or due to wafer processing errors (i.e., defects)”, col. 16, lines

50-68).

Campbell et al. and Gallarda et al. are in the same art of matching image features to a temphte
(Campbell et al., [0097]; Gallarda et al., col 3, lines 20-55). The combination of Gallarda et al.
with Campbell et al. and Addleman et al. wil enable the compensation of registration errors. k
would have been obvious at the time of the invention to one of ordinary skil in the art to
combine the correction of Gallarda et al. with the invention of Campbell et al. and Addleman et
al. as this was known at the time of fiing, the combination would hav e predictable results, and
as Gallarda et al. indicate “Alignment of reference and test images or image regions does not
require pixel accuracy. Image alignment need only be close enough so that corresponding
features between images or image regions will be correctly matched” (col. 5, line 60 — col. 6,
ine 5), which is beneficial when matching between a master key and key blank templates when
the image of Campbell et al. is likely to not be completely perfect and some lkeeway will be

required to perform a registration.
20. Claim 39 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbel et

al. (IDS: US 20020191849 A1) and Addleman et al. (W08701194) as applied to claim 21 above,

further in view of Satoh et al. (US 20090022369 A1).
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Regarding claim 39, Campbell et al. and Addleman et al. disclose the key identification
system of caim 21. Campbel et al. and Addleman et al. do not explicitly disclose said logic
includes at least one roll constant used to adjust the pluralty of data, points to increase

accuracy of a match with a known key blank.

Satoh et al. teach logic includes at least one roll constant used to adjust the plurality of data,
points to increase accuracy of a match with a template (“the position/orientation calculation unit
1720 cakulates a correction matrix AR wc_1 used to apply correction to three parameters (pan,
tit, and roll angles) of the orientation measurement value of the image capture device 130, so
as to cancel errors on the detected indices”, [0241], [0244]; template matching, [0063],

[0288]). [Campbell et al. teach matching known key blanks in a database]

Campbell et al. and Satoh et al. are in the same art of maging a target object (Campbell et al.,
abstract; Satoh et al., [0023]). The combination of Satoh et al. with Campbel et al. and
Addleman et al. will enable the compensation of roll. It would have been obvious at the time of
the invention to one of ordinary skill in the art to combine the roll correction of Satoh et al. with
the invention of Campbell et al. and Addleman et al. as this was known at the time of fiing, the
combination would have predictable results, and as Satoh et al. indicate "The present invention
has been made in consideration of the problems of such prior arts, and has as its object to
provide a position/orientation measurement method and apparatus, which can measure the
posttion and orientation of a measurement target object while simulttaneously achieving high
stability and high precision” ([0023]), which wil be beneficial as there wil inevitably be some

imaging error in the system of Campbell et al. that would benefit from correction.
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Conclusion

21.  Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
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 themailing date of this action. In the event a first reply is fied within TW O 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)
wil be cakulated from themailing date of the advisory action. In no event, however, wil the
statutory period for reply expire later than SIX MONTHS from thedate of this final action.

22.  Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHELLE M ENTEZARI HAUSMANN whose telephone number is
(571)270-5084. The examiner can normaly be reached on 10-7 M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (ARR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, VINCENT M RUDOLPH can be reached on (571)272-8243. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PARR. Status information for unpublished
applications is available through Private PAR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access
to the Private PARR system, contact the Electronic Business Center (EBC) at 866-217-9197 (tol-
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.

/MICHELLE M ENTEZARY
Primary Examiner, Art Unit 2661
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("0040480" | "0288300" | "0466044" | US-PGPUB; ~ NEAR  OFF  2020/08/04
"0943806" | "1059545" | "1081472" | | USPAT : ; 16:14 '
"1135676" | "1218653" | "1367280" | 3 g

"1390958" | |

"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
1"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
1"20010056385" | "20020031251" |
"20020168241" | "20020191849" |
1"20030145499" | "20030154135" |
"20030205070" | "20040024486" |
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
1"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
1"20070234614" | "20080145163" |
| |
| |
|

|
"1440459" | "1628637"

I

I

"20080252551" | "20090074528"

"20090180664" | "20100059484"

1"20100110380" | "20110262240"

"20140260809" | "2032820" |

"2038949" | "2098728" | "2105099" |

"2114597" | "2148668" | "2176106" |

"2274012" | "2325541" | "2329269" |

"2386816" | "2430924" | "2445041" |

"2499124" | "2556577" | "2582012" | ; ; | ;
"2605294" | "2622485" | "2645978" | - : ; | ;
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"2707335" | "2728251" | "2860884" |
1"2929177" | "2940183" | "3053149" |
"3094039" | "3138999" | "3172969" |
"3245149" | "3257908" | "3259022" |
"3276328" | "32856596" | "3286597" |
"3305100" | "3323420" | "3388619" |
"3418882" | "3424056" | "3429207" |
"3430535" | "3440906" | "3442174" |
"3457831" | "3466747" | "3496636" |
1"3499366" | "3599147" | "3602092" |
"3625111" | "3633451" | "3651573" |
"3656402" | "3675536" | "3682041" |
"3707999" | "3722341" | "3769865" |
"3773360" | "3792639" | "3795174" |
"3796130" | "3807276" | "3810416" |
I | I

| I

|

"3826555" | "3848235" | "3865011"
"3870895" | "3880047" | "3884121"
1"3902382" | "3919589" | "3919920" |
1"3945298" | "3955179" | "3956968" |
"3978764" | "3981214" | "4012991" |
"4019415" | "4023464" | "4051748" |
"4062261" | "4088060" | "4090303" |
"4092806" | "4105340" | "4117763" |
"4121292" | "4132151" | "4143582" |
"4166949" | "4171161" | "4172632" |
"4188163" | "4223791" | "4233746" |
"4251173" | "4256423" | "4281379" |
"4283859" | "4294096" | "4300042" |
"4300170" | "4300836" | "4301373" |
"4354780" | "4359299" | "4373414" |
"4426179" | "4432142" | "4433487" |
"4437150" | "4453432" | "4468994" |
"4472056" | "4479673" | "4521142" |
"4525908" | "4526498" | "4541760" |
"4545569" | "4551046" | "4553844" |
"4557488" | "4558215" | "4562759" |
"4592683" | "4601185" | "4614465" |
"4625107" | "4638567" | "4647028" |
"4648585" | "4651604" | "4652738" |
"4652765" | "4653104" | "4656590" |
"4657448" | "4666351" | "4671711" |
"4677835" | "4679331" | "4687389" |
"4697300" | "4710808" | "4717294" |
"4741652" | "4767110" | "4780032" |
"4783829" | "4803371" | "4805224" |
"4809341" | "4821200" | "4821393" |
"4839913" | "4845764" | "4848116" |
"4853866" | "4868559" | "4898504" |
"4899391" | "4909892" | "4929129" |
"4929843" | "4941335" | "4969782" |
"4971489" | "4993291" | "4998349" |
"5029459" | "5043144" | "5056204" |
"5058940" | "5083759" | "5088864" |
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"5094538" | "5096346" | "5111056" |
"5119190" | "5122018" | "5127532" |
"5128531" | "5130064" | "5139246" |
"5144561" | "5146689" | "5165315" |
"5167171" | "5171112" | "5192469" |
"5201203" | "5229619" | "5244321" |
"5255199" | "5259708" | "5271698" |
"5293687" | "5307151" | "5308360" |
"5311286" | "5311756" | "5311758" |
"5314274" | "5330168" | "5351409" |
"5360299" | "5363463" | "5365812" |
"5382784" | "5393967" | "5416591" |
"5429202" | "5441369" | "5443339" |
"5485399").PN.

:5152:22 (5150 0r S151) and @ad<"20090501" : US-PGPUB;  :NEAR {OFF : 2020/08/04:
: : USPAT; 16:17 f
: USOCR; f % :

. FPRS; EPO;

-JPO;

- DERWENT;

:IBM_TDB

515121 - (5147 or S148) and (mirror or :US-PGPUB; NEAR ‘ON :2020/08/04:
: : . reflective surface) with (views or : USPAT; :16:17 :
 perspective or angle) - USOCR; % ?

 FPRS; EPO;
:JPO;
. DERWENT;
L ; IBM_TDB 3 | ;
'S150 14 (S147 or S148) and (mirroror US-PGPUB; NEAR  ON  2020/08/04
: 5 . reflective surface) with (position) “USPAT; 16:17 ‘
: “USOCR; : 3 f
 FPRS; EPO;
- JPO;
. DERWENT;
- IBM_TDB

‘L8 i3 - ("5255199" or "20040013291" or “US-PGPUB;  :NEAR ‘ON :2020/08/04:
5 3 "6064747" or "20060147289" or : USPAT; 22:38 :
-"6539106" or "20090022369").pn. and : USOCR; : : %
- (above or top or upwards) with {FPRS; EPO;
- (downwards or below or bottom) - JPO;
ff  DERWENT;

' IBM_TDB

w7 7 (L5 or L6) and (above or top or ‘US-PGPUB; :NEAR ‘ON £ 2020/08/04:
f : - upwards) with (downwards or below or | USPAT; 122:38 :
- bottom) with groove : USOCR; : : :
: ‘FPRS; EPQ;
:JPO;
IBM_TDB
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16 93  ("5496138"| "5497888" | "5503785" | US-PGPUB; NEAR  OFF  2020/08/04
: ; "5515003" | "5538374" | "5543103" | | USPAT : ; 122:38 f

"5545367" | "5552992" | "5555176" | : g

"5556240" | "5583443" | "5592728" |

"5594652" | "5607267" | "5617323" |

"5630332" | "5660509" | "5671523" |

"5676504" | "5677522" | "5711643" |

"5739766" | "5764156" | "5771176" |

"5807042" | "5855836" | "5886775" |

"5906365" | "5908273" | "5926388" |

"5940229" | "5964554" | "5966457" |

"5982491" | "5984597" | "5997224" |

"5997795" | "6053677" | "6059495" |

"6064747" | "6065911" | "6082580" |

"6094953" | "6152662" | "6175638" |

"6179531" | "6185311" | "6186711" |

"6243960" | "6321430" | "6406227" |
"6415931" | "6449381" | "6478515" |
"6543972" | "6588995" | "6602030" |
"6612142" | "6641339" | "6647308" |
"6687565" | "6711557" | "6801829" |
"6817814" | "6836553" | "6839449" |
"6839451" | "6895100" | "6959862" |
"6965911" | "7010498" | "7111894" |
"7114436" | "7114894" | "7163364" |
"7214011" | "7484446" | "7643685" |
"7890878" | "7891919" | "7918629" |
"8128322" | "8532809" | "8585029" |
"8634655" | "8644619" | "D251365" |
"D257758" | "D348393" | "D455104" |
"RE26848" | "RE27665" | ;
"RE35518").PN. 5

("0040480" | "0288300" | "0466044" | | US-PGPUB; NEAR  OFF  2020/08/04
"0943806" | "1059545" | "1081472" | - USPAT : g 122:38 '
"1135676" | "1218653" | "1367280" | g ; ;
"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
"20010056385" | "20020031251"
"20020168241" | "20020191849"
"20030145499" | "20030154135"
1"20030205070" | "20040024486"
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
"20070234614" | "20080145163" |
"20080252551" | "20090074528" | : 3 5 ;
"20090180664" | "20100059484" | ; ; ; ;
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1"20100110380" | "20110262240" |
"20140260809" | "2032820" |
"2038949" | "2098728" | "2105099" |
"2114597" | "2148668" | "2176106" |
"2274012" | "2325541" | "2329269" |
"2386816" | "2430924" | "2445041" |
1"2499124" | "2556577" | "2582012" |
"2605294" | "2622485" | "2645978" |
"2707335" | "2728251" | "2860884" |
1"2929177" | "2940183" | "3053149" |
"3094039" | "3138999" | "3172969" |
"3245149" | "3257908" | "3259022" |
"3276328" | "32856596" | "3286597" |
"3305100" | "3323420" | "3388619" |
I
I

1 "3418882" | "3424056" | "3429207" |
- "3430535" | "3440006" | "3442174" |
- "3457831" | "3466747" | "3496636" |
1 "3499366" | "3599147" | "3602092" |
1 "3625111" | "3633451" | "3651573" |
. "3656402" | "3675536" | "3682041" |
-"3707999" | "3722341" | "3769865" |
- "3773360" | "3792639" | "3795174" |
1 "3796130" | "3807276" | "3810416" |
- "3826555" | "3848235" | "3865011" |
- "3870895" | "3880047" | "3884121" |
1"3902382" | "3919589" | "3919920" |
1 "3945298" | "3955179" | "3956968" |
- "3978764" | "3981214" | "4012991" |
. "4019415" | "4023464" | "4051748" |
- "4062261" | "4088060" | "4090303" |
- "4092806" | "4105340" | "4117763" |
1 "4121292" | "4132151" | "4143582" |
. "4166949" | "4171161" | "4172632" |
1 "4188163" | "4223791" | "4233746" |
. "4251173" | "4256423" | "4281379" |
"4283859" | "4294096" | "4300042" |
1"4300170" | "4300836" | "4301373" |
. "4354780" | "4359299" | "4373414" |
1"4426179" | "4432142" | "4433487" |
| "4437150" | "4453432" | "4468994" |
. "4472056" | "4479673" | "4521142" |
- "4525908" | "4526498" | "4541760" |
"4545569" | "4551046" | "4553844" |
| "4557488" | "4558215" | "4562759" |
. "4592683" | "4601185" | "4614465" |
- "4625107" | "4638567" | "4647028" |
. "4648585" | "4651604" | "4652738" |
. "4652765" | "4653104" | "4656590" |
- "4657448" | "4666351" | "4671711" |
- "4677835" | "4679331" | "4687389" |
1 "4697300" | "4710808" | "4717294" |
. "4741652" | "4767110" | "4780032" |
"4783829" | "4803371" | "4805224" |
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"4809341" | "4821200" | "4821393" |
"4839913" | "4845764" | "4848116" |
"4853866" | "4868559" | "4898504" |
"4899391" | "4909892" | "4929129" |
1"4929843" | "4941335" | "4969782" |
"4971489" | "4993291" | "4998349" |
"5029459" | "5043144" | "5056204" |
"5058940" | "5083759" | "5088864" |
"5094538" | "5096346" | "5111056" |
"5119190" | "5122018" | "5127532" |
"5128531" | "5130064" | "5139246" |
"5144561" | "5146689" | "5165315" |
"5167171" | "5171112" | "5192469" |
"5201203" | "5229619" | "5244321" |
"5255199" | "5259708" | "5271698" |
"5293687" | "5307151" | "5308360" |
"5311286" | "5311756" | "5311758" |
"5314274" | "5330168" | "5351409" |
"5360299" | "5363463" | "5365812" |
"5382784" | "5393967" | "5416591" |
"5429202" | "5441369" | "5443339" |
"5485399").PN.

("5255199" or "20040013291" or -US-PGPUB;  NEAR ‘ON 2020/08/04:
- "6064747" or "20060147289" or - USPAT; : : 122:39 ‘
- "6539106" or "20090022369").pn. and | USOCR; : : i
- both sides - FPRS; EPO;
; -JPO;

- DERWENT;
; : ; {IBM_TDB : 5 ; 5
L10 6 7 and @ad<"20090501" 'US-PGPUB; ' NEAR "OFF  2020/08/04'
f : ! - USPAT; g : $22:40 f
- USOCR; % :
- FPRS; EPO;
1JPO;
- DERWENT;
' IBM_TDB

11 and @ad<"20090501" -US-PGPUB;  :NEAR ‘OFF 2020/08/04:
: USPAT; ; : 122:41 :
: USOCR; f : :
' FPRS; EPO;
:JPO;
- DERWENT;
: : ; IBM_TDB : ; :
‘L11 39 - (L5 or L6) and (both or each) adj side : US-PGPUB; NEAR :ON : 2020/08/04:
: z - with key - USPAT; : : 122:41 '
: - USOCR; % % ;
. FPRS; EPO;
:JPO;
- DERWENT;
‘1IBM_TDB
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13 0

4 2

(L5 or L6) and (both or each) adj side
- with key with image

- "20070224008".pn. and (secure or
- security or improve or improved or
. improving or improvement or ,
- advantage or advantageous or benefit

- US-PGPUB;
 USPAT;
- USOCR;

'NEAR  ON

 FPRS; EPO;
JPO;
- DERWENT;

- customizable or best or accurate or

- accuracy or precision or precise or :
 faster or (less or saving) (computation :
- or computational or power or energy
~or resources!) or realistic or natural or :
- safe or safer or safety or ease or easily:
; or properly or efficiently or pleasant or :
 pleasing or better or superior or '
helpful or satisfaction or satisfying or

- profit or profitable or optimal or

. personalized or customized or
 customization or revenue or
- convenient or convenience or adaptive
- or (customer or rider) experience or
- inconvenient or inconvenience or ,
 better or (avoid or prevent or avoiding :
- or preventing or avoided or prevented) : : ; ; ;
-adj2 (accident or collision))

EAST Search History (Interference)

<This search history is empty>

8/4/2020 11:05:49 PM
C:\Users\mentezari\Documents\EAST\Workspaces\15_920_955.wsp
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- US-PGPUB;
- USPAT;

- USOCR;

FPRS; EPO;

 or beneficial or computational or - JPO;
. efficient or efficiency or reliable or : DERWENT;
: reliability or fast or desirable or - 1BM_TDB

NEAR  ON

12020/08/04
:22:47 f
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application:  Chester O.D. Thompson Group Art Unit: 2665
Serial No.: 15/920,955 Examiner: Michelle M. Hausmann
Filing Date: March 14, 2018 Docket No.: 16223-00341

Confirmation No.: 2833
Title: KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
RESP ET FFICE ACTI
Applicant acknowledges receipt of the December 30, 2019 non-final office action,
setting a shortened statutory period of reply of three months. As this Response is being filed
electronically on June 30, 2020, along with a three month extension, applicant believes no
additional fees are due. However, if any fees are required for filing this Response, please

charge such fees to our Deposit Account No. 13-0265 identifying attorney docket number

16223-00341.
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CLAIMS

What is claimed is:
i. 120, {Canceled)
21 {Currently Amended} A kev identification system compiising

an imaging svstem including a first camera and gt least one misror wherein gaid

imaging svatem is configured 1o capture a first image of a masier key and a-secsnd-camers

sonfimred-io-eapture a second image of said master key, wherein the at least one mirror

allows said frst camera gt a remole position from said_master kev 1o capture images from

multiple andles of said master bey, wherein said first image ig different than smd second

fmage;

a logie configured to map data poinds from said fivet image to corresponding data
points from smd second image to deternune charactenistics of a cortowr of said master key,
and

wherein said logic compares said characteristics of said contour with characteristics of
known key blanks to deternune the likelihnod of a maich between said master key and a
known key blank.

22, {Previously Presented} The key idemtification system of claim 21, wherein said
characteristics of said contour includes outline data wherein saud outline data includes a
phurality of data poinis.

23, {Previously Presented} The kev identification svstem of claim 22, wherein said
pluralily of data pomits is selectively adpustable along an inlerval 1o adiust accuracy of groove
wdentification.

24, (Previously Presentedy The key identification system of claim 21, wherein said

unaging svstem futher comprises a crop box for himiting the image of the master key,

{8930816: } 2
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wherein said crop box defings the culer peniphery of at least said first and second images of
said master key.

25. {Previpusty Presented} The kev identification sysiem of claim 21, wherein said logic
inchudes a database containing data related to characteristics of grooves of known key Manks.

26, {Previously Presented) The key identification systen of claim 21 wherein said logic is
configored 1o gensrate folerance and/or correlation vahues io determine the Hkelihood that the
comparisen vields a maich,

27, {(Previously Presented) The Kev wdentification system of claum 21, wheremn said first
umage 15 a digital image,

28, {Previoushy Presented)y The key identification svstern of clairo 21, wherein said second
image comprises a sithousette of a blade of said master key.

29 {(Previoushy Fresented) The kev wdertitfication system of claire 21 wherain said second
trage oonprises a sithouette of a tip of sawd master key,

36 {Previously Presentedy The kev identification system of claimy 21, wherein sad
characteristics of said contowr are determinad based on tmage data from at least said two or
more vigws of said master kay,

31, {Previously Presented) The key identification system of claimy 30, wherein said logic
cafenlates the geometry of the contour as though a tip of said master Key were squarely ot
based on data from af least sand fwo or more views of said master key.

32, {Previously Presented) The kev identification system of claim 21 further comprising a
key holder configured to hold said master key.

33 {Previousty Presented) The kev identification systern of claum 32, wherein smd key

holder includes a clamp,

34, {Cuwrently Amended) The key wentification system of claim 21, wherein ene-etsaid

{8930816: } 3
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a groove in the bottom of g blade of said masier key sard-blade and whersin said second

imaze of saud master kev includes a groove in the top of sard blade of said master key.

35. {Previcusly Presented) The kev identification system of ¢laim 21, wherein one of said
views of sard master key includes 8 view from an angle betwesan parpendicolar and paraliel 1o
the blade of said master key and not including perpendicular or pamallel (o the blade of said
master kev,

36.  {Previously Presented) The kev identification system of claim 21, wherain the logic is
configured to shift data related to sad characteristics of said contour to compare with sad
known key blank characteristics,

37.  {Previously Presenied) The key identificanon system of claim 21, wheren said logic
meludes g toletance range for each characiensie of swd masier key o determine whether a
master Key passes or fails to maich a known key blank,

38.  {Previously Presendedy The kev wentification sysiem of claim 21 wherein sawd logic
is configured to generate a series of comparnsons 1o compensate for registration £1rors.

39. {Currently Amended) The kev wdentification systemn of claim 21, wheram said logic
includes at least one roll constart used to adjust the plurality of data points o increase

accaracy of a match with a known key blank,

{8930816: } 4
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REMARKS
Claims 21-39 are currently pending. The Non-Office Action identifies the following:
e (laims 21-39 have been subject to a claim interpretation under 35 USC
112()

e C(Claim 21 has been rejected under 35 USC 101 as being directed to an
abstract idea.

e (Claims 21, 22, 25-34, and 37 stand rejected under 35 U.S.C. 103 as
being unpatentable over Campbell et al. (U.S. Pub. No. 2002/0031251).

e (laim 23 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Barkman (U.S. Pat. No. 5,255,199).

e C(Claim 24 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Hillman (U.S. Pub. No. 2004/0013291).

e (Claim 35 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Wills (U.S. Pat. No. 6,064,747).

e (Claim 36 is rejected under 35 U.S.C. 103 as being unpatentable over
Campbell in view of Gimelfarb (U.S. Pub. No. 2006/-147289).

The following amendments and remarks address each of these issues and

place the present application in condition for allowance.

L 112

Claims 21-39 were identified as to be interpreted under 35 U.S.C. § 112(f) or (pre-
AIA, sixth paragraph). Applicant respectfully submits that 112(f) or 112, sixth paragraph
does not apply to the claim terms key identification system comprising” and “a logic
configured to map data points™ because they are not generic place holders and do describe
sufficient structure.

The Federal Circuit has repeatedly held that if the claim term “actually uses the word

on

‘means,’" it is presumed to be a means plus claim, if the claim term “does not use ‘means,’” it
is presumed not to be. Lighting World, Inc. v. Birchwood Lighting, Inc., 382 F.3d 1354, 1358
(Fed. Cir. 2004) (quoting CCS Fitness, Inc. v. Brunswick Corp, 288 F.3d 1359, 1369 (Fed.

Cir. 2002)). “[T]he presumption flowing from the absence of the term ‘means’ is a strong

one that is not readily overcome.” Inventio AG v. ThyssenKrupp Elevator Americas Corp.,

{8930816: } 5
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649 F.3d 1350, 1356 (Fed. Cir. 2011) (emphasis added); but see Williamson v. Citrix Online,
LLC., No. 2013-1130 (Fed. Cir. June 16, 2015) (en banc) (presumption is a preponderance of
the evidence).

If a claim does not recite “means,” like the current claims, they may still be means-
plus-function if “the claim term fails to recite sufficiently definite structure or else recites
function without reciting sufficient structure for performing that function.” Flo Healthcare
Solutions, LLC v. Kappos, 697 F.3d 1367, 1373 (Fed. Cir. 2012). Lack of structure may only
be shown when “the limitation essentially is devoid of anything that can be construed as
structure,” by someone of skill in the art. /d. at 1374.

Further, if a term does invoke § 112, the Office Action must identify it for the scope
of the term. (See Supplementary Examination Guidelines for Determining Compliance with
35 US.C. § 112 and for Treatment of Related Issues in Patent Applications, 76 FR 7162
(Feb. 9, 2011), at slide 36, see also Office Action at page 2.

Here, the claim terms “key identification system comprising” and “a logic configured
to map data points™ clearly do not use the word “means.” Moreover, neither the MPEP nor
the Office Action identify any instance in which the terms “key identification system
comprising” and “a logic configured to map data points” have ever been interpreted as
“generic placeholders.” Thus, the Office Action has set forth no basis for overcoming the
presumption. Moreover, neither the MPEP or the Office Action identify any instance in
which the terms “key identification system comprising” and “a logic configured to map data
points” have ever been interpreted as “generic placeholders.”

For at least these reasons, Applicant respectfully submits that the claim terms key
identification system comprising” and “a logic configured to map data points™ do not invoke

§ 112, (f) or 9§ 6. And Applicant requests indication of such.

{8930816: } 6
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1I. §101 Rejections

Claims 21-39 stand rejected under 35 U.S.C. § 101 as allegedly directed to non-
statutory subject matter. More particularly, the Office Action alleges that the claims are
directed towards the an abstract idea that covers performance of the limitation in the mind
and falls under the “Mental Processes™ grouping of abstract ideas. Applicant has amended
independent claim 21 above to clarify the recited features and submits that these claims, and
claims dependent therefrom, are patent eligible under § 101 at least because they are eligible
for streamlined analysis.

Eligibility analysis under Al/ice uses a two prong test, determining: (1) whether the
claim is directed to patent-ineligible concepts — (e.g., an abstract idea, law of nature, natural
phenomenon, or law of mathematics.); and, if so, (2) whether the claims recite something
more — “determine whether there is an ‘inventive concept’ that” amounts to something more.
Cal. Institute of Tech. v. Hughes Commcn's Inc., 2104 U.S. Dist. Lexis 156763, *9 (C.D. Cal.
Nov. 3, 2014) citing Alice, 134 S. Ct. at 2355). Recitation of “generic computer, network, and
Internet components,” may not amount to something more, unless “ordered combination of
[the] limitations provided the requisite inventive concept.” Amdocs (Israel) Ltd. v. Openet
Telecom, Inc. 841 F.3d 1288, 120 U.S.P.Q.2d 1288 (Fed. Cir. 2016) citing BASCOM Glob.
Internet Servs., Inc. v. AT&T Mobility LLC, 827 F.3d 1341, 1349 (Fed. Cir. 2016).

The 2014 interim Guidance on Patent Subject Matter Eligibility identifies eligibility
for streamlined analysis when a claim is clearly not an attempt to tie up a patent-ineligible
concept. (“Interim Guidance,” available at Attps.//www.gpo.gov/fdsys/pkg/FR-2014-12-
16/pdf/2014-29414.pdf (last visited 1/17/18)). The Inter Guidance describes that “a claim
directed to a complex manufactured industrial product or process that recites meaningful
limitations along with a judicial exception may sufficiently limit its practical application so

that a full eligibility analysis is not needed.” (/d. at 1.B.3). See also McRO v. Bandai, case no.

{8930816: } 7

Page 189 of 476



2015-1080 (September 13, 2016) (the “concern underlying the exceptions to § 101 is not
tangibility, but preemption™); Alice 134 S. Ct. 2347 (the “preliminary question in applying the
exceptions to [§ 101] is whether the claim raises § 101 abstractness concerns at all. Does the
claim pose any risk of preempting an abstract idea? In most cases, the answer plainly will be
no.”).

The amended claims recite a key identification system comprising (i) an imaging
system including a first camera and (iii) at least one mirror. Items (i)-(iii) include subject
matter that is clearly directed towards a complex industrial system and is not an attempt to tie
up use of any Mental Processes or abstract ideas thereof. Compare with Claims 1-30 to
Thales Visionix Inc. v. U.S, 850 F.3d 1343, 121 U.S.P.Q.2d 1898 (Fed Cir. 2017) (holding
that claims reciting an arrangement of sensors to track an object’s motion were patentable
even when they included abstract ideas).

Furthermore, “[a] key identification system comprising: an imaging system including
a first camera and at least one mirror wherein said imaging system is configured to capture a
first image of a master key and a second image of said master key, wherein the at least one
mirror allows said first camera at a remote position to capture multiple angles of said master
key. and said first image different than said second image,” as recited in claim 21 is clearly
not a system that could be preformed merely by a human mental process.

It is further noted that even if streamlined examination under § 101 is not granted, the
subject claims recite additional limitations that qualify as “significantly more™ in accordance
with Alice. As such, it is respectfully submitted that the 101 rejection has been sufficiently
addressed and should be withdrawn.

III.  §103 Rejections
Claim 21 stand rejected as allegedly obvious over Campbell. Claim 21 has been

amended to recite additional features that are not present in Campbell. Claim 21 now

{8930816: } 8
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additionally recites: “an imaging svstem including a first camera and at least ong mirror

wherein said imaging system is configured o capture a first image of a master kev and a

second image of said master key, wherein the at least one mugror allows said first cameraala

remote position 1o caphwe mudtiple anolee of said masier key, and said first image different

than said second image.”

It is submitted that Campbell and the remaining cited references, alone or in
combination, do not disclose, teach, or suggest the claimed subject matter of independent
claim 21. Applicant respectively submits that Campbell is directed to a key identification
system that includes a housing with a first receiver 28 and a second receiver 50 for capturing
an image of a single side and a from a single angle of a master key. In the embodiment of
Figures 4 and 5 of Campbell, either the first receiver or the second receiver are configured to
take only one image of the master key. Campbell and the remaining prior art of record, are
silent regarding an imaging system including a first camera and at least one mirror... hwerein
the at least one mirror allows said first camera...to capture multiple angles of said master
key.

Thus, for at least this reason, Campbell alone or in combination fails to amount to a
prima facie case of obviousness as the combined teachings of the cited art fail to teach each
and every feature as recited by the independent claim 21. For at least this reason, all
remaining claims 21-39 are patentable over the cited references and are in condition for

allowance.

{8930816: } 9
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CONCLUSION
In light of the foregoing, Applicants submits that the application is now in condition
for acceptance. If the Examiner has any questions pertaining to the above, then the
undersigned attorney would welcome a phone call to provide any further clarification or a

formal interview.

Respectfully submitted,

Date: _June 30, 2020 /Mark J. Masterson/
Mark J. Masterson — Reg. No. 71,886
McDonald Hopkins LLC
600 Superior Avenue, E., Suite 2100
Cleveland, OH 44114-2653
(216) 348-5427
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DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

Claim Interpretation

2. The following is a quotation of 35 U.S.C. 112(f):

(f) Element in Claim for a Combination. — An element in a claim for a combination may be

expressed asa means or step for performing a specified function without the recital of

structure, material, or acts in support thereof, and such claim shall be construed tocover the

corresponding structure, material, or acts described in the specification and equivalents

thereof.

The following is a quotation of pre-AIA 35 U.S.C. 112, sixth paragraph:

An element in a claim fora combination may be expressed as a means or step for performing

a specified function without the recital of structure, material, or acts in support thereof, and

such claim shall be construed to cover the corresponding structure, material, or acts

described in the specification and equivalents t hereof.
3. This application includes one or more claim limitations that do not use the word
“means,” but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C.
112, sixth paragraph, because the claim limitation(s) uses a generic placeholder that is coupled
with functional language without reciting sufficient structure to perform the recited function and
the generic placeholder is not preceded by a structural modifier. Such claim Imitation(s) is/are:
“key dentification system comprising” and “a logic configured to map data points” in claim 21
(and by dependency, claims 22-39).

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or
pre-AIA 35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the

corresponding structure described in the specification as performing the claimed function, and

equivalents thereof.
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If applicant does not intend to have this/these Imitation(s) interpreted under 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim
imitation(s) to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,
sixth paragraph (e.g., by rectting sufficient structureto perform the ckimed function); or (2)
present a sufficient showing that the claim limitation(s) recite(s) sufficient structureto perform
the ckimed function so as to avoi it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA
35 U.S.C. 112, sixth paragraph.

NOTE ON 101.: If the applicant amends to no longer be interpreted under 35 USC 112
f/6!, the logic of clim 21 likely becomes pure software, so any amendments should take into
consideration the potential 35 USC 101 rejections for lacking a non-transitory CRMin future
clhim language as well.

Claim Rejections - 35 USC § 101

4. 35U.S.C. 101 reads as folows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

5. Claim 21 (and by dependency claims 22-39) are rejected under 35 U.S.C. 101
because the claimed invention is directed to an abstract idea without significantly more. The
clhim recites: a key identification system comprising... a logic configured to map data points
from said first image to corresponding data, points from said second image to determine
characteristics of a contour of said master key; and wherein said logic compares sad
characteristics of said contour with characteristics of known key blanks to determine the
likelihood of a match between said master key and a known key blank. If a claim limitation,
under its broadest reasonable interpretation, covers performance of the limitation in the mind

but for the recitation of generic computer components, then it falls within the "Mental
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Processes” grouping of abstract ideas. Accordingly, these limitations fall under the mental
processes category and are stated at a high level of generality, and recite an abstract idea. This
judicial exception is not integrated into a practical application.

Examiner recommends indicating what the key identification system does with the
information regarding the likelhood of a match for instance, in order to integrate the concept
into a practical application.

Note
6. Claim 21 s NOT rejected on the ground of nonstatutory double patenting over chim 24
or 26 of U.S. Patent No. 9514385. However, a noteis made herein that while at the present the
different views/mirror of U.S. Patent No. 9514385 and the images/mapping points of theinstant
application are still distinct, if prosecution brings the claims into closer correspondence, a

terminal disclimer could be required in the future.

Claim Rejections - 35 USC § 103

7. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction
of the statutory basis for the rejection wil not be considered a new ground of rejection if the
prior art relied upon, and the rationale supporting the rejection, would be the same under either
status.
8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the climed

invention is not identically disclosed as set forth in section 102, if the differences between the

claimed invention and the prior art are such that the claimed invention as a whole would have

been obvious before the effective filing date of the claimed invention to a person having

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.
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9. Claims 21, 22, 25-34, and 37 is/are rejected under 35 U.S.C. 103 as being

unpatentable over Campbell et al. (IDS: US 20020191849 A1).

Regarding claim 21, Campbell et al. disclose a key identification system comprising: an
imaging system including a first camera configured to capture a first image of a master key and
a second camera, configured to capture a second image of said master key, said first image
different than said second mage (" Preferably, second receiver 50 is positioned such that the
viewing range 54 of the second receiver 50 overlaps viewing range 42 of receiver 28. Thus,
receiver 28 will capturean image of a first part of master key 32 and second receiver 50 will
capture and image of a second part of the master key”, [0053]); a logic configured to map
data, points from said first image to corresponding data, points from said second image to
determine characteristics of a contour of said master key (images captured by receiver 28 and
second receiver 50 can be combined to create a complete image of the master key, [0053], first
luminous surface 24 includes reference marks 55 to aid in combining the images of the key
captured by receiver 28 and second receiver 50, reference marks 55 are used when the two
separate images are combined to form a single image of the master key and ensure that the
image of the key is properly combined, [0054], edge map of the master key, edge map is an
array of points that define the relative locations of different points along the edges of the
master key, [0077]); and wherein said logic compares said characteristics of said contour with
characteristics of known key blanks to determine the likelhood of a match between said master
key and a known key blank (comparing information about the head, shoulder, and blade of the
master key to similar information about known key blanks, the key blank corresponding to the
master key may be identified, [0038], searches the known key blanks in the database to fitter

out key blanks that havedifferent numbers of cut edges and have blade lengths that are
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outside a certain tolerance of the blade length of the master key, subset of potential matches,
[0084], “If the shape comparison based on the shape description string fais to produce a score
indicative of a match, the controlmay perform a comparison based on the contour description
string for the master key and potential key blank matches. It is contemplated that the contour
description matching described below may be performed prior to or instead of the shape
description string matching. The contour description matching may be a "pass or fail' type
matching process. If the contour description matching process yields a "passing” score, the
corresponding key blank is added to thelist of possible matches”, [0089], contour matching
score, aid in identifying the appropriate key blank, [0093]-[0095], [0097], score values over a

specific threshold are considered to be matched shapes, [0100]).

Campbell et al. do not use the exact language “likelihood of a match”. It would have been
obvious at the time of theinvention to one of ordinary skil in the art that the score described

by Campbell et al. can encompass a likelhood, as a scoreis one way to convey a likelhood.

Regarding claim 22, Campbell et al. disclose the key identification system of clim 21.
Campbell et al. further disclose characteristics of said contour includes outline data wherein said
outline data includes a plurality of data points ("The controlthen analyzes the sihouette image
of the key to create an edge map of the master key (step 110). The edge map is an array of
points that define the relative locations of different points along the edges of the master key ”,

[0077]).

Regarding claim 25, Campbell et al. disclose thekey identification system of ckhim 21.

Campbell et al. further disclose said logic includes a database containing data related to
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characteristics of grooves of known key blanks (searches the known key blanks in the database
to fiter out key blanks that have different numbers of cut edges, [0084], controlcompares each
mill shape descriptor of the master key to the mil shape descriptor of the known key blanks
and scores the comparison, [0100], whether the key blank has unique miling patterns on both

sides, the indicator in the database is marked accordingly, [0107]).

Regarding claim 26, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose said logic is configured to generate tolerance and or correlation
values to determine the likelhood that the comparison yields a match (comparing information
about the head, shoulder, and blade of the master key to similar information about known key
blanks, the key blank corresponding to the master key may be identified, [0038], tolerance of
the blade length of the master key, comparison, [0084], [0087], the similarity of each
comparison is assigned a score, [0088], score indicative of a match, the controlmay perform a
comparison based on the contour description string for the master key and potential key blank
matches, [0089], contour match sum is compared to an ideal match score, [0094], employ a
ranking system to identify the key blanks that are most similar to one another, [0096],
matching ty pe section having a size that is between the first tolerance lkevel and a second

tolerance level is given a partial score, [0104]).

Regarding claim 27, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose said first image is a digital image (receiver is a high resolution
digital camera, [0047], controlanalyzes the pixels of this image of the master key to identify

the miling exit shape, [0098]).
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Regarding claim 28, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose said second image comprises a sihouette of a blade of said
master key (profie of the master key revealk the shape and size of the head and shoulder of

the master key, as wel as thelength of the key blade, [0044]).

Regarding claim 29, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose said second image comprises a sihouette of a tip of said master
key (outline the profie of the master key, [0044], controlthen analyzes the sihouette image of
the key to create an edge map of the master key, [0077], extreme points represent the tip 62
and the head 64 of the key, [0078], establishes the tip end of the spine by searching the edge

map of the key, [0080]).

Regarding claim 30, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose said characteristics of said contour are determined based on
image data from at least said two or more views of said master key (images captured by
receiver 28 and second receiver 50 can be combined to createa complete image of the master
key, [0053], first luminous surface 24 includes reference marks 55 to aid in combining the
images of the key captured by receiver 28 and second receiver 50, reference marks 55 are used
when the two separate images are combined to form a single image of themaster key and
ensure that the mage of the key is properly combined, [0054], edge map of the master key,
edge map is an array of points that define the relative locations of different points along the

edges of the master key, [0077]).
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Regarding claim 31, Campbell et al. disclose thekey identification system of ckim 30.
Campbell et al. further disclose said logic calculates the geometry of the contour as though a tip
of said master key were squarely cut based on data from at least said two or more views of said
master key (size and shape of key head 64 and shoulder area 70 are features of the master key
32 that are useful in identifying the corresponding key blank, [0035], head shape, [0065], width
descriptions are combined into a single shape description string, [0085], contour information is
derived from the shape of the outer perimeter of head, [0086] shape description string

matching, [0089], [0098], [0104]).

Regarding claim 32, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose a key holder configured to hold said master key (master key 32

may be placed directly on first luminous surface 24 or a transparent support, [0044]).

Regarding claim 33, Campbell et al. disclose the key identification system of ckhim 32.
Campbel et al. further disclose in the prior art said key holder includes a cemp (master key
may be positioned in a clamp and a cutting mechanism, [0004]). It would have been obvious at
the time of fiing to one of ordinary skill in the art to use a clamp as described in the prior art

embodiments, as this is one of a Imited number of ways to securea key.
Regarding claim 34, Campbell et al. disclose the key identification system of ckhim 21.

Campbell et al. further disclose one of said views of said master key includes a view from above

the master key blade of a groove in the bottom of said blade (see receiver 28 in Fig. 1, Fig. 2).
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Regarding claim 37, Campbell et al. disclose the key identification system of ckhim 21.
Campbell et al. further disclose said logic includes a tolerance range for each characteristic of
said master key to determine whether a master key passes or fails to match a known key blank

([0087], [0104]).

10. Claim 23 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et
al. (IDS: US 20020191849 Al) as applied to claim 22 above, further in view of Barkman et al.

(IDS: US 5255199 A).

Regarding claim 23, Campbell et al. disclose the key identification system of claim 22.
Campbell et al. do not explicitly disclose said plurality of data points is selectively adjustable

albng an interval to adjust accuracy of groove identification.

Barkman et al. teach a plurality of data points is selectively adjustable along an interval to
adjust accuracy of groove identification (removing inaccurate edge point data from the collected
data points relating to the cutting tool edge, remove these inaccurate tangent edge points to
increase the accuracy of measurement calculations subsequently performed, col. 6, lines 30-

50).

Campbell et al. and Barkman et al. are in the same art of edge inspection (Campbel et al.,
[0051]; Barkman et al., abstract). The combination of Barkman et al. with Campbell et al. wil
enable the change in the number of data points used. It would have been obv ious at thetime
of the invention to one of ordinary skill in the art to combine the point number adjustment of

Barkman et al. with the invention of Campbell et al. as this was known at the time of fiing, the
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combination would have predictable results, and as Barkman et al. indicate this wil increase
accuracy (col. 6, lines 30-50), and better identifying an edge wil be an advantage when
determining a number of bittings to determine a correct blank in theinvention of Campbel et

al.

11.  Claim 24 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et
al. (IDS: US 20020191849 Al)as applied to claim 21 above, further in view of Hilman et al.

(US 20040013291 A1).

Regarding claim 24, Campbell et al. disclose the key identification system of claim 21.
Campbell et al. do not explicitly disclose said imaging system further comprises a crop box for
limiting the image of the master key, wherein said crop box defines the outer periphery of at

least said first and second images of said master key.

Hilman et al. teach a crop box for lmiting the image of the object of interest, wherein said crop
box defines the outer periphery of at least said first and second images of said object of interest
(extracting the edges of the scan, pinpointing reference points on it, positioning, standardizing,
and aligning it; autocropping, extracting a plurality of features and/or regions within the scan;
correlating said regions or features with database mages and parameters, abstract, pinpointing
of reference points is done by use of a matching template images, [0030], matching template
images of the brain to database images of brains, include specific 2-D slices, [0045], identifying
and aligning the image brain scan using template matching then by use of further template
matching, a point on the object is chosen as a reference point, [0064], “Parameters necessary

for cropping the relevant digital feature images are optimized; the digital feature images are
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cropped based on the optimized cropping parameters for selecting profie and relevant feature

for further analysis”, [0065]).

Campbell et al. and Hilman et al. are in the same art of matching image features to a template
(Campbell et al., [0097]; Hilman et al., [0045]). The combination of Hilman et al. with
Campbell et al. wil enable the use of a crop box. It would have been obvious at the time of the
invention to one of ordinary skill in the art to combine the crop box of Hilman et al. with the
invention of Campbell et al. as this was known at the time of fiing, the combination would have
predictable results, and as this wil minimize analysis of extraneous information, which wil
improve efficiency in making comparisons to key blanks in a database as described in the

invention described by Campbell et al.

12.  Claim 35 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et
al. (IDS: US 20020191849 A1) as applied to claim 21 above, further in view of Wills et al. (IDS:

US 6064747 A).

Regarding claim 35, Campbell et al. disclose the key identification system of claim 21.
Campbell et al. do not explicitly disclose one of said views of said master key includes a view
from an angle between perpendicular and parallel to the blade of said master key and not

including perpendicular or paralel to the blade of said master key.
Wills et al. teach oneof said views of said master key includes a view from an angle between

perpendicular and parallel to the blade of said master key and not including perpendicular or

parallel tothe blade of said master key (angle of the surface of the key reltive to the light
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beam LB and camera 28 at the point of intersection also affects the intensity incident upon the

camera, col. 13, lines 20-50, Fig. 6).

Campbell et al. and Wil et al. are in the same art of key inspection (Campbell et al., abstract;
Wills et al., abstract). The combination of Wills et al. with Campbel et al. wil enable the use of
a particular view angle. & would have been obvious at the time of the invention to one of
ordinary skill in the art to combine the angle of Wills et al. with the invention of Campbell et al.
as this was known at thetime of fiing, the combination would have predictable results, and as
it has been held that where the general conditions of a claim are disclosed in the prior art,
discovering the optimum or workable ranges (such as the best viewing angle) involves only

routine skill in the art. In re Aler, 105 USPQ 233.

13.  Claim 36 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et
al. (IDS: US 20020191849 Al) as applied to clhim 21 above, further in view of Gimelfarb et al.

(US 20060147289 Al).

Regarding claim 36, Campbell et al. disclose the key identification system of claim 21.
Campbell et al. do not explicitly disclose the logic is configured to shift data related to sad

characteristics of said contour to compare with said known key blank characteristics.
Gimelfarb et al. teach the logic is configured to shift data related to said characteristics of said

contour to compare with said known key blank characteristics (bittings aligned to master key,

slidable along axis, abstract, [0014], [0030], [0035]).
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Cambell et al. and Gimelfarb are in the same art of copying keys (Cambell et al., abstract;
Gimelfarb, abstract). The addition of Gimelfarb would a slidable algnment method. & would
have been obvious at the time of the invention to one of ordinary skil in the art to combinethe
sliding alignment of Gimelfarb with theinvention of Campbel et al., as this was known at the
time of the invention, would have predictable results, and as this allows for more easy key

positioning and comparison.

14.  Claim 38 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et
al. (IDS: US 20020191849 A1) as applied to ckhim 21 above, further in view of Galarda et al.

(US 6539106 B1).

Regarding claim 38, Campbell et al. disclose the key identification system of claim 21.
Campbell et al. do not explicitly disclose said logic is configured to generate a series of

comparisons to compensate for registration errors.

Gallarda et al. teach logic is configured to generate a series of comparisons to compensate for
registration errors ("The features are stored or represented as data structures, e.g. linked lists,
that do not necessarily list the features in the same order in the list for the test image as in the
list for the reference mage. (Feature extraction order may vary depending on a variety of
factors, including the relative stage position error.) Features of the test and reference images
thus cannot be matched by overlaying the data structure. Matching is therefore based on the
physical location (e.g. X, y coordinate location) of the feature, corrected as needed for mage
alignment offset (e.g., using the result of an image alignment algorithm). Matching takes into

account features which are missing in an image, whether because they are outside thefield of

Page 213 0f 476



Application/Control Number: 15/920,955 Page 15
Art Unit: 2661

view (e.g., dueto stage errors) or due to wafer processing errors (i.e., defects)”, col. 16, lines

50-68).

Campbell et al. and Gallarda et al. are in the same art of matching mage features to a template
(Campbell et al., [0097]; Gallarda et al., col 3, ines 20-55). The combination of Gallarda et al.
with Campbell et al. wil enable the compensation of registration errors. k would have been
obvious at the time of theinvention to one of ordinary skil in the art to combine the correction
of Galarda et al. with the invention of Campbell et al. as this was known at the time of fiing,
the combination would have predictable results, and as Gallarda et al. indicate “Alignment of
reference and test images or image regions does not require pixel accuracy. Imagealignment
need only be close enough so that corresponding features between images or image regions
wil be correctly matched” (col. 5, line 60 — col. 6, ine 5), which is beneficial when matching
between a master key and key blank templates when the image of Campbell et al. is likely to

not be completely perfect and some leeway will be required to perform a registration.

15.  Claim 39 is/are rejected under 35 U.S.C. 103 as being unpatentable over Campbell et
al. (IDS: US 20020191849 Al)as applied to claim 21 above, further in view of Satoh et al. (US

20090022369 Al).
Regarding claim 39, Campbell et al. disclose the key identification system of clhim 21.

Campbell et al. do not explicitly disclose said logic includes at least one roll constant used to

adjust the pluralty of data, points to increase accuracy of a match with a known key blank.
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Satoh et al. teach logic includes at least one roll constant used to adjust the plurality of data,
points to increase accuracy of a match with a template (“the position/orientation calculation unit
1720 calculates a correction matrix AR wc_1 used to apply correction to three parameters (pan,
tit, and roll angles) of the orientation measurement value of theimage capturedevice 130, so
as to cancel errors on the detected indices”, [0241], [0244]; template matching, [0063],

[0288]). [Campbell et al. teach matching known key blanks in a database]

Campbell et al. and Satoh et al. are in the same art of maging a target object (Campbell et al.,
abstract; Satoh et al., [0023]). The combination of Satoh et al. with Campbell et al. wil enable
the compensation of roll. & would have been obvious at the time of the invention to one of
ordinary skill in the art to combine the roll correction of Satoh et al. with the invention of
Campbell et al. as this was known at thetime of fiing, the combination would have predictable
results, and as Satoh et al. indicate “The present invention has been made in consideration of
the problems of such prior arts, and has as its object to provide a position/orientation
measurement method and apparatus, which can measure the position and orientation of a
measurement target object while simultaneously achieving high stability and high precision”
([0023]), which will be beneficial as there wil inevitably be someimaging error in the system of

Campbell et al. that would benefit from correction.

Conclusion
16.  Any inquiry concerning this communication or earlier communications from the examiner
should be directed to MICHELLE M ENTEZARI HAUSMANN whose telephone number is

(571)270-5084. The examiner can normally be reached on 10-7 M-F.
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Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, VINCENT M RUDOLPH can be reached on (571)272-8243. 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 avaiable through Private PARR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (tol-
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.

/MICHELLE M ENTEZARY
Primary Examiner, Art Unit 2661
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"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
"20010056385" | "20020031251" |
"20020168241" | "20020191849" |
"20030145499" | "20030154135" |
"20030205070" | "20040024486" |
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
"20070234614" | "20080145163" |
"20080252551" | "20090074528" |
"20090180664" | "20100059484" |
"20100110380" | "20110262240" |
"20140260809" | "2032820" | "2038949"
| "2098728" | "2105099" | "2114597" |
"2148668" | "2176106" | "2274012" |
"2325541" | "2329269" | "2386816" |
"2430924" | "2445041" | "2499124" |
"2556577" | "2582012" | "2605294" |
"2622485" | "2645978" | "2707335" |
"2728251" | "2860884" | "2929177" |
"2940183" | "3053149" | "3094039" |
"3138999" | "3172969" | "3245149" |
"3257908" | "3259022" | "3276328" |
"32856596" | "3286597" | "3305100" |
"3323420" | "3388619" | "3418882" |
"3424056" | "3429207" | "3430535" |
"3440906" | "3442174" | "3457831" |
"3466747" | "3496636" | "3499366" |
"3599147" | "3602092" | "3625111" |
"3633451" | "3651573" | "3656402" |
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"3675536" | "3682041" | "3707999" |
"3722341" | "3769865" | "3773360" |
"3792639" | "3795174" | "3796130" |
"3807276" | "3810416" | "3826555" |
"3848235" | "3865011" | "3870895" |
"3880047" | "3884121" | "3902382" |
"3919589" | "3919920" | "3945298" |
"3955179" | "3956968" | "3978764" |
"3981214" | "4012991" | "4019415" |
"4023464" | "4051748" | "4062261" |
"4088060" | "4090303" | "4092806" |
"4105340" | "4117763" | "4121292" |
"4132151" | "4143582" | "4166949" |
"4171161" | "4172632" | "4188163" |
"4223791" | "4233746" | "4251173" |
"4256423" | "4281379" | "4283859" |
"4294096" | "4300042" | "4300170" |
"4300836" | "4301373" | "4354780" |
"4359299" | "4373414" | "4426179" |
"4432142" | "4433487" | "4437150" |
"4453432" | "4468994" | "4472056" |
"4479673" | "4521142" | "4525908" |
"4526498" | "4541760" | "4545569" |
"4551046" | "4553844" | "4557488" |
"4558215" | "4562759" | "4592683" |
"4601185" | "4614465" | "4625107" |
"4638567" | "4647028" | "4648585" |
"4651604" | "4652738" | "4652765" |
"4653104" | "4656590" | "4657448" |
"4666351" | "4671711" | "4677835" |
"4679331" | "4687389" | "4697300" |
"4710808" | "4717294" | "4741652" |
"4767110" | "4780032" | "4783829" |
"4803371" | "4805224" | "4809341" |
"4821200" | "4821393" | "4839913" |
"4845764" | "4848116" | "4853866" |
"4868559" | "4898504" | "4899391" |
"4909892" | "4929129" | "4929843" |
"4941335" | "4969782" | "4971489" |
"4993291" | "4998349" | "5029459" |
"5043144" | "5056204" | "5058940" |
"5083759" | "5088864" | "5094538" |
"5096346" | "5111056" | "5119190" |
"5122018" | "5127532" | "5128531" |
"5130064" | "5139246" | "5144561" |
"5146689" | "5165315" | "5167171" |
"5171112" | "5192469" | "5201203" |
"5229619" | "5244321" | "5255199" |
"5259708" | "5271698" | "5293687" |
"5307151" | "5308360" | "5311286" |
"5311756" | "5311758" | "5314274" |
"5330168" | "5351409" | "5360299" |
"5363463" | "5365812" | "5382784" |
"5393967" | "5416591" | "5429202" |
"5441369" | "5443339" |
"5485399").PN.

S10 {13 S9 and ((contour or boundary or EUS—PGPUB; NEAR ON 2019/12/17
boundaries or edge or groove or bitting USPAT; 11:14
or pattern or outline) same key same EUSOCR;
(images! or second image!) §FPRS;

or(probability or likelihood or confidence) EPO; JPO;
near2 (matching or matched or match or DERWENT;
correspond or corresponding or JIBM_TDB
corresponded or compatible or fit or

N
y
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lfitting or commensurate) with blank) E

S11 {13 (contour or boundary or boundaries or §US—PGPUB; NEAR ON 2019/12/17
edge or groove or bitting or pattern or USPAT; 11:22
outline) same key same (images! or §USOCR;
second image! or angles!) and (images! {FPRS;
or second image! or angles!) with EPO JPO;

(master or original or reference) adj2 keyliDERWENT;
and (probability or likelihood or IBM_TDB

confidence) near2 (matching or matched
or match or correspond or corresponding
or corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)

with blank
S12 425 (S7 or S8) and ((contour or boundary or EUS-PGPUB; NEAR ON 2019/12/17
boundaries or edge or groove or bitting USPAT; 11:43
or pattern or outline) same key same §USOCR;
(images! or second image! or angles! or EFPRS;
second angle!) or (probability or EPO JPO;
likelihood or confidence) near2 UDERWENT;
(matching or matched or match or IBM_TDB

correspond or corresponding or
corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)

with blank)
S13 {321 (contour or boundary or boundaries or  {US-PGPUB; iNEAR ON 2019/12/17
edge or groove or bitting or pattern or USPAT; 17:27

outline) with (images! or second image!) §USOCR;
with (map or mapped or mapping or §FPRS;
combine or combined or combining or  §EPO; JPO;
fuse or fused or fusing) and (images! or §DERWENT;
second image!) with (master or original {IBM_TDB
or reference) and (probability or
likelihood or confidence) near2
(matching or matched or match or
correspond or corresponding or
corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)

S16 31 S13 and S15 {US-PGPUB; {NEAR OFF 2019/12/17
YUSPAT; 17:28
HUSOCR;
{FPRS;
\EPO; JPO;
YDERWENT;
{IBM_TDB
S15 52519 §( (B23C2235/12 OR B23C2235/41 OR  §US-PGPUB; jNEAR OFF 2019/12/17
B23C3/35 OR G06K9/00208 OR JUSPAT; 17:28
GO6K9/2036 OR GOB6KI/209 OR JUSOCR;
GO6K9/48 OR GO6K9/6202 OR \FPRS;
G06T2207/10141 OR GO6T7/62 OR {EPO; JPO;
HO4N5/247 OR Y10T409/300952 OR  {DERWENT;
Y10T409/301008 OR §{IBM_TDB
Y10T409/301064).CPC. )
S19 48 (817 or S18) and video {US-PGPUB; INEAR OFF 2019/12/17
JUSPAT; 22:05
JUSOCR;
FPRS;
MEPO; JPO;
DERWENT;
\IBM_TDB
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s18 {93 ("5496138" | "5497888" | "5503785" |  US-PGPUB;{NEAR OFF  {2019/12/17
"5515903" | "5538374" | "5543103" |  JUSPAT 22:05
"5545367" | "5552992" | "5555176" |
"5556240" | "5583443" | "5592728" |
"5594652" | "5607267" | "5617323" |
"5630332" | "5660509" | "5671523" |
"5676504" | "5677522" | "5711643" |
"5739766" | "5764156" | "5771176" |
"5807042" | "5855836" | "5886775" |
"5906365" | "5908273" | "5926388" |
"5940229" | "5964554" | "5966457" |
"5982491" | "5984597" | "5997224" |
"5997795" | "6053677" | "6059495" |
"6064747" | "6065911" | "6082580" |
"6094953" | "6152662" | "6175638" |
"6179531" | "6185311" | "6186711" |
"6243960" | "6321430" | "6406227" |
"6415931" | "6449381" | "6478515" |
"6543972" | "6588995" | "6602030" |
"6612142" | "6641339" | "6647308" |
"6687565" | "6711557" | "6801829" |
"6817814" | "6836553" | "6839449" |
"6839451" | "6895100" | "6959862" |
"6965911" | "7010498" | "7111894" |
"7114436" | "7114894" | "7163364" |
"7214011" | "7484446" | "7643685" |
"7890878" | "7891919" | "7918629" |
"8128322" | "8532809" | "8585029" |
"8634655" | "8644619" | "D251365" |
"D257758" | "D348393" | "D455104" |
"RE26848" | "RE27665" |
"RE35518").PN.

S17 268  1|("0040480" | "0288300" | "0466044" |  US-PGPUB; {NEAR OFF  2019/12/17
"0943806" | "1059545" | "1081472" |  |USPAT 22:05
"1135676" | "1218653" | "1367280" |
"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
“1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
"20010056385" | "20020031251" |
"20020168241" | "20020191849" |
"20030145499" | "20030154135" |
"20030205070" | "20040024486" |
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
"20070234614" | "20080145163" |
"20080252551" | "20090074528" |
"20090180664" | "20100059484" |
"20100110380" | "20110262240" |
"20140260809" | "2032820" | "2038949"
| "2098728" | "2105099" | "2114597" |
"2148668" | "2176106" | "2274012" |
"2325541" | "2329269" | "2386816" |
"2430924" | "2445041" | "2499124" |
"2556577" | "2582012" | "2605294" |
"2622485" | "2645978" | "2707335" |
"2728251" | "2860884" | "2929177" |
"2940183" | "3053149" | "3094039" |
"3138999" | "3172969" | "3245149" |
"3257908" | "3259022" | "3276328" |
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"32856596" | "3286597" | "3305100" |
"3323420" | "3388619" | "3418882" |
"3424056" | "3429207" | "3430535" |
"3440906" | "3442174" | "3457831" |
"3466747" | "3496636" | "3499366" |
"3599147" | "3602092" | "3625111" |
"3633451" | "3651573" | "3656402" |
"3675536" | "3682041" | "3707999" |
"3722341" | "3769865" | "3773360" |
"3792639" | "3795174" | "3796130" |
"3807276" | "3810416" | "3826555" |
"3848235" | "3865011" | "3870895" |
"3880047" | "3884121" | "3902382" |
"3919589" | "3919920" | "3945298" |
"3955179" | "3956968" | "3978764" |
"3981214" | "4012991" | "4019415" |
"4023464" | "4051748" | "4062261" |
"4088060" | "4090303" | "4092806" |
"4105340" | "4117763" | "4121292" |
"4132151" | "4143582" | "4166949" |
"4171161" | "4172632" | "4188163" |
"4223791" | "4233746" | "4251173" |
"4256423" | "4281379" | "4283859" |
"4294096" | "4300042" | "4300170" |
"4300836" | "4301373" | "4354780" |
"4359299" | "4373414" | "4426179" |
"4432142" | "4433487" | "4437150" |
"4453432" | "4468994" | "4472056" |
"4479673" | "4521142" | "4525908" |
"4526498" | "4541760" | "4545569" |
"4551046" | "4553844" | "4557488" |
"4558215" | "4562759" | "4592683" |
"4601185" | "4614465" | "4625107" |
"4638567" | "4647028" | "4648585" |
"4651604" | "4652738" | "4652765" |
"4653104" | "4656590" | "4657448" |
"4666351" | "4671711" | "4677835" |
"4679331" | "4687389" | "4697300" |
"4710808" | "4717294" | "4741652" |
"4767110" | "4780032" | "4783829" |
"4803371" | "4805224" | "4809341" |
"4821200" | "4821393" | "4839913" |
"4845764" | "4848116" | "4853866" |
"4868559" | "4898504" | "4899391" |
"4909892" | "4929129" | "4929843" |
"4941335" | "4969782" | "4971489" |
"4993291" | "4998349" | "5029459" |
"5043144" | "5056204" | "5058940" |
"5083759" | "5088864" | "5094538" |
"5096346" | "5111056" | "5119190" |
"5122018" | "5127532" | "5128531" |
"5130064" | "5139246" | "5144561" |
"5146689" | "5165315" | "5167171"
"5171112" | "5192469" | "5201203" |
"5229619" | "5244321" | "5255199" |
"5259708" | "5271698" | "5293687" |
"5307151" | "5308360" | "5311286" |
"5311756" | "5311758" | "5314274" |
"5330168" | "5351409" | "5360299" |
"5363463" | "5365812" | "5382784" |
"5393967" | "5416591" | "5429202" |
"5441369" | "5443339" |
"5485399").PN.

l323 14 Iszo and S22 EUS—PGPUB;%NEAR §IOFF §]2019/12/17§
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JusPAT; 22:10
HUSOCR;
\FPRS;
{EPO; JPO;
UDERWENT;
IBM_TDB
S22 162519 §{( (B23C2235/12 OR B23C2235/41 OR #US-PGPUB; §NEAR OFF 2019/12/17
B23C3/35 OR G06K9/00208 OR YUSPAT; 22:10
G06K9/2036 OR G06K9/209 OR USOCR;
GO6K9/48 OR G06K9/6202 OR \FPRS;
G06T2207/10141 OR G06T7/62 OR ¥EPO; JPO;
HO04N5/247 OR Y10T409/300952 OR ADERWENT;
Y10T409/301008 OR {IBM_TDB
Y10T409/301064).CPC. )
S21 42 "20070224008".pn. US-PGPUB; §NEAR ON 2019/12/17
JUSPAT; 22:10
YUSOCR;
\FPRS;
{EPO; JPO;
ADERWENT;
\{IBM_TDB
S20 {117 (contour or boundary or boundaries or §US—PGPUB; NEAR ON 2019/12/17
edge or groove or bitting or pattern or USPAT; 22:10

outline) with (views! or second view! or §USOCR,;
video or frames!) with (map or mapped EFPRS;

or mapping or combine or combined or EPO JPO;
combining or fuse or fused or fusing) \IDERWENT;
and (images! or second image!) with IBM_TDB
(master or original or reference) and
(probability or likelihood or confidence)
near2 (matching or matched or match or
correspond or corresponding or
corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)

S26 {12 (contour or boundary or boundaries or  §US-PGPUB; {iNEAR ON 2019/12/17
edge or groove or bitting or pattern or USPAT; 22:16
outline) with (cameras! or second §USOCR;
cameral) with (map or mapped or §FPRS;
mapping or combine or combined or EPO; JPO;
combining or fuse or fused or fusing)  §DERWENT;
and (images! or second image!) with IBM_TDB

(master or original or reference) and
(probability or likelihood or confidence)
near2 (matching or matched or match or
correspond or corresponding or
corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)

S27 6 (contour or boundary or boundaries or  {US-PGPUB; iNEAR ON 2019/12/17
edge or groove or bitting or pattern or  JUSPAT; 22:17
outline) with (cameras! or second EUSOCR;
cameral) with (map or mapped or §FPRS;
mapping or combine or combined or EPO JPO;
combining or fuse or fused or fusing) YDERWENT;
same (master or original or reference) IBM_TDB

and (probability or likelihood or
confidence) near2 (matching or matched
or match or correspond or corresponding
or corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)
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S28 {47 (contour or boundary or boundaries or EUS-PGPUB; NEAR ON 2019/12/17
edge or groove or bitting or pattern or §USPAT; 22:18
outline) with (views! or second view! or {§USOCR;
video or frames!) with (map or mapped §FPRS;
or mapping or combine or combined or EPO JPO;
combining or fuse or fused or fusing) UDERWENT;
same (master or original or reference) IBM_TDB
and (probability or likelihood or
confidence) near2 (matching or matched
or match or correspond or corresponding
or corresponded or compatible or fit or
fitting or commensurate or correlation or
correlate or correlated or correlating)

S31 {14 (823 or S26 or S27 or S28) and JUS-PGPUB; {NEAR OFF 2019/12/17
@ad< "20090901" JUSPAT; 22:24

USOCR;
\FPRS;
EEPO; JPO;
WDERWENT;
{IBM_TDB

S32 {146 (817 or $18) and (video or second §US—PGPUB; NEAR ON 2019/12/17
(frame or image or view or camera) or  {USPAT; 22:27
views! or captur$3 with angles! or HUSOCR;
images!) \FPRS;

\EPO; JPO;
\IDERWENT;
dIBM_TDB
S33 {140 S32 and @ad< "20090901" §US—PGPUB; NEAR OFF 2019/12/17
§USPAT; 22:28
USOCR;
UFPRS;
\EPO; JPO;
\DERWENT;
\IBM_TDB
S35 {7 S34 and @ad< "20090901" EUSPGPUB; NEAR OFF 2019/12/17
MUSPAT; 22:41
{USOCR;
§FPRS;
\EPO; JPO;
UDERWENT;
IBM_TDB
S34 48 (817 or S18) and (map or mapped or §US—PGPUB; NEAR ON 2019/12/17
mapping) near2 points! EUSPAT; 22:41
JUSOCR;
\FPRS;
\EPO; JPO;
§DERWENT;
{{IBM_TDB
S38 {155 Thompson near2 Chester.inv. or Mutch  JUS-PGPUB; §{NEAR ON 2019/12/18
near2 William.inv. EUSPAT; 20:40
§USOCR;
\FPRS;
HEPO; JPO;
\IDERWENT;
IBM_TDB

S48 {5 $47 and (probability or likelihood or #US-PGPUB; §NEAR ON 2019/12/18
confidence) near2 (matching or matched EUSPAT; 21:06
or match or correspond or corresponding USOCR,;
or corresponded or compatible or fit or §FPRS;
fitting or commensurate or correlation or {EPO; JPO;
correlate or correlated or correlating) DERWENT;

¥IBM_TDB
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S47 {140  S46 and @ad< "20090901" JUS-PGPUB; jNEAR OFF 2019/12/18
JUSPAT; 21:06
YUSOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
{IBM_TDB

S46 {146 (S44 or S45) and (video or second EUS-PGPUB; NEAR ON 2019/12/18
(frame or image or view or camera) or §USPAT; 21:06
views! or captur$3 with angles! or HUSOCR;
images!) \IFPRS;
AEPO; JPO;
\IDERWENT;
{IBM_TDB

45 {93 ("5496138" | "5497888" | "5503785" |  JUS-PGPUB; {NEAR OFF  2019/12/18
"5515903" | "5538374" | "5543103" |  |USPAT 21:06
"5545367" | "5552992" | "5555176" |
"5556240" | "5583443" | "5592728" |
"5594652" | "5607267" | "5617323" |
"5630332" | "5660509" | "5671523" |
"5676504" | "5677522" | "5711643" |
"5739766" | "5764156" | "5771176" |
"5807042" | "5855836" | "5886775" |
"5906365" | "5908273" | "5926388" |
"5940229" | "5964554" | "5966457" |
"5982491" | "5984597" | "5997224" |
"5997795" | "6053677" | "6059495" |
"6064747" | "6065911" | "6082580" |
"6094953" | "6152662" | "6175638" |
"6179531" | "6185311" | "6186711" |
"6243960" | "6321430" | "6406227" |
"6415931" | "6449381" | "6478515" |
"6543972" | "6588995" | "6602030" |
"6612142" | "6641339" | "6647308" |
"6687565" | "6711557" | "6801829" |
"6817814" | "6836553" | "6839449" |
"6839451" | "6895100" | "6959862" |
"6965911" | "7010498" | "7111894" |
"7114436" | "7114894" | "7163364" |
"7214011" | "7484446" | "7643685" |
"7890878" | "7891919" | "7918629" |
"8128322" | "8532809" | "8585029" |
"8634655" | "8644619" | "D251365" |
"D257758" | "D348393" | "D455104" |
"RE26848" | "RE27665" |
"RE35518").PN.

S44 268 [("0040480" | "0288300" | "0466044" |  US-PGPUB; |NEAR OFF  2019/12/18
"0943806" | "1059545" | "1081472" |  JUSPAT 21:06
"1135676" | "1218653" | "1367280" |
"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
"20010056385" | "20020031251" |
"20020168241" | "20020191849" |
"20030145499" | "20030154135" |
"20030205070" | "20040024486" |
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
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"20070234614" | "20080145163" |
"20080252551" | "20090074528" |
"20090180664" | "20100059484" |
"20100110380" | "20110262240" |
"20140260809" | "2032820" | "2038949"
| "2098728" | "2105099" | "2114597" |
"2148668" | "2176106" | "2274012" |
"2325541" | "2329269" | "2386816" |
"2430924" | "2445041" | "2499124" |
"2556577" | "2582012" | "2605294" |
"2622485" | "2645978" | "2707335" |
"2728251" | "2860884" | "2929177" |
"2940183" | "3053149" | "3094039" |
"3138999" | "3172969" | "3245149" |
"3257908" | "3259022" | "3276328" |
"32856596" | "3286597" | "3305100" |
"3323420" | "3388619" | "3418882" |
"3424056" | "3429207" | "3430535" |
"3440906" | "3442174" | "3457831" |
"3466747" | "3496636" | "3499366" |
"3599147" | "3602092" | "3625111" |
"3633451" | "3651573" | "3656402" |
"3675536" | "3682041" | "3707999" |
"3722341" | "3769865" | "3773360" |
"3792639" | "3795174" | "3796130" |
"3807276" | "3810416" | "3826555" |
"3848235" | "3865011" | "3870895" |
"3880047" | "3884121" | "3902382" |
"3919589" | "3919920" | "3945298" |
"3955179" | "3956968" | "3978764" |
"3981214" | "4012991" | "4019415" |
"4023464" | "4051748" | "4062261" |
"4088060" | "4090303" | "4092806" |
"4105340" | "4117763" | "4121292" |
"4132151" | "4143582" | "4166949" |
"4171161" | "4172632" | "4188163" |
"4223791" | "4233746" | "4251173" |
"4256423" | "4281379" | "4283859" |
"4294096" | "4300042" | "4300170" |
"4300836" | "4301373" | "4354780" |
"4359299" | "4373414" | "4426179" |
"4432142" | "4433487" | "4437150" |
"4453432" | "4468994" | "4472056" |
"4479673" | "4521142" | "4525908" |
"4526498" | "4541760" | "4545569" |
"4551046" | "4553844" | "4557488" |
"4558215" | "4562759" | "4592683" |
"4601185" | "4614465" | "4625107" |
"4638567" | "4647028" | "4648585" |
"4651604" | "4652738" | "4652765" |
"4653104" | "4656590" | "4657448" |
"4666351" | "4671711" | "4677835" |
"4679331" | "4687389" | "4697300" |
"4710808" | "4717294" | "4741652" |
"4767110" | "4780032" | "4783829" |
"4803371" | "4805224" | "4809341" |
"4821200" | "4821393" | "4839913" |
"4845764" | "4848116" | "4853866" |
"4868559" | "4898504" | "4899391" |
"4909892" | "4929129" | "4929843" |
"4941335" | "4969782" | "4971489" |
"4993291" | "4998349" | "5029459" |
"5043144" | "5056204" | "5058940" |
"5083759" | "5088864" | "5094538" |
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"5096346" | "5111056" | "5119190" |
"5122018" | "5127532" | "5128531" |
"5130064" | "5139246" | "5144561" |
"5146689" | "5165315" | "5167171" |
"5171112" | "5192469" | "5201203" |
"5229619" | "5244321" | "5255199" |
"5259708" | "5271698" | "5293687" |
"5307151" | "5308360" | "5311286" |
"5311756" | "5311758" | "5314274" |
"5330168" | "5351409" | "5360299" |
"5363463" | "5365812" | "5382784" |
"5393967" | "5416591" | "5429202" |
"5441369" | "5443339" |
"5485399").PN.

S54 6 (S44 or S45) and (changing or change or§ US-PGPUB; iNEAR ON 2019/12/18
changed or altering or alter or altered or §USPAT; 21:21
alteration or adjusted or adjust or §USOCR;
adjusting or increased or increase or UFPRS;

increasing or decrease or decreased or EPO JPO;
decreasing or attenuate or attenuated or JDERWENT;
attenuating or attenuation or modify or {IBM_TDB
modified or modifying or modification or
tailor or tailored or tailoring or regulate
or regulating or regulation or regulated
or tune or tuning or tuned or tunable or
revise or revised or revising or shift or
shifting or shifted or vary or varied or
varying or transition or transitioned or
transitioning or correct or corrected or
correcting or correction or amend or
amending or amended or amendment or
adapt or adapted or adapting or
adaptation or tweak or tweaked or
tweaking or modulate or modulated or
modulation or modulating or morphed or
morph or morphing or deform or
deformed or deforming or deformation or
lower or lowered or lowering or raise or
raised or raising) with (point or pixel)
with (accuracy or tolerance or precision
or threshold)

S55 {5 S54 and @ad< "20090901" JUS-PGPUB; jNEAR OFF 2019/12/18
HUSPAT; 21:22
YUSOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
§{IBM_TDB

S60 1 (S44 or S45) and (crop or cropped or EUSPGPUB; NEAR ON 2019/12/18
cropping or bounding box or region §USPAT; 21:39
interest) with (peripheral or periphery or EUSOCR;
limit or limited or limiting) §FPRS;
HEPO; JPO;
DERWENT;
\{IBM_TDB

S59 i1 (S44 or S45) and (crop or cropped or EUS—PGPUB; NEAR ON 2019/12/18

cropping or bounding box or region JUSPAT; 21:39

interest) with (peripheral or periphery) EUSOCR;
FPRS;
\EPO; JPO;
\IDERWENT;
dIBM_TDB

3 3 \ \ 1
H H N N H i
H H N H i

H H i i H y
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S61

125

(crop or cropped or cropping or
bounding box or region interest) with
(peripheral or periphery or limit or
limited or limiting) with key

JUS-PGPUB;
JUSPAT;
JUSOCR;
\FPRS;
\EPO; JPO;
\DERWENT;
\IBM_TDB

NEAR

ON

2019/12/18
21:52

S62

17

S61 and @ad< "20090901"

{US-PGPUB;
MUSPAT;
JUSOCR;
FPRS;
EPO; JPO;
ADERWENT;
\IBM_TDB

NEAR

OFF

2019/12/18
21:53

S64

(S44 or $45) and (window) with
(peripheral or periphery or limit or
limited or limiting)

US-PGPUB;
YUSPAT;
YUSOCR;
JFPRS;
{EPO; JPO;
YDERWENT;
{IBM_TDB

NEAR

ON

2019/12/18
21:54

S63

16

(crop or cropped or cropping or
bounding box or region interest) with

JUs-PGPUB;
HUSPAT;

(key or view or frame or video or image) {{USOCR;

and key adj2 blank

JFPRS;

\EPO; JPO;
\DERWENT;
IBM_TDB

NEAR

ON

2019/12/18
21:54

S65

14

(S44 or S45) and (crop or cropped or
cropping or bounding box or window)
with (image or view or perspective or
frame or video)

§US-PGPUB;
JUSPAT;
JUSOCR;
FPRS;
UEPO; JPO;
\DERWENT;
{IBM_TDB

NEAR

ON

2019/12/18
21:56

S68

12

(565 or S66) and @ad<"20090901"

JUS-PGPUB;
MUSPAT;
§USOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
JIBM_TDB

NEAR

OFF

2019/12/18
21:57

S67

S63 and @ad< "20090901"

{US-PGPUB;
JUSPAT;
{USOCR;
\FPRS;
\EPO; JPO;
\DERWENT;
\IBM_TDB

NEAR

OFF

2019/12/18
21:57

S66

(S44 or $45) and (crop or cropped or
cropping or bounding box or window)
with (capture or captured)

{US-PGPUB;
HUSPAT;
JUSOCR;
\FPRS;
\EPO; JPO;
\DERWENT;
|BM_TDB

NEAR

ON

S71

1610

570 and @ad< "20090901"

Page 234 of 476

{US-PGPUB;
JUSPAT;
YUSOCR;
\FPRS;
EPO JPO;

y

NEAR

OFF

2019/12/18

2019/12/18
21:57

22:01
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JDERWENT;
\IBM_TDB
S70 {5015 {(crop or cropped or cropping or box or EUS—PGPUB; NEAR ON 2019/12/18
bounding box) near2 (peripheral or §USPAT; 22:01
periphery or central or relevant or JUSOCR;
irrelevant) with (frame or image or view §FPRS;
or captured or capture or viewport or EPO JPO;
scan) \DERWENT;
\{IBM_TDB
S73 {12 S72 and @ad< "20090901" US-PGPUB; INEAR OFF 2019/12/18
USPAT; 22:05
EUSOCR;
\FPRS;
AEPO; JPO;
IDERWENT;
IBM_TDB
S72 {12 S71 and (match or matched or matching §US-PGPUB; iNEAR ON 2019/12/18
or compare or compared or comparing) USPAT; 22:05
near3 (database or template or USOCR,;
reference) near2 (frame or image or §FPRS;
view or captured or capture or viewport EPO JPO;
or scan) UDERWENT;
IBM_TDB
S87 i3 (885 or S86) and (square or squarely or jUS-PGPUB; iNEAR ON 2019/12/19
blunt or bluntly) cut JUSPAT; 21:22
HUSOCR;
AFPRS;
MEPO; JPO
\IDERWENT;
{IBM_TDB
S86 {93 ("5496138" | "5497888" | "5503785" | EUS—PGPUB; NEAR OFF 2019/12/19
"5515903" | "5538374" | "5543103" | USPAT 21:22

"5545367" | "5552992" | "5555176" |
"5556240" | "5583443" | "5592728" |
"5594652" | "5607267" | "5617323" |
"5630332" | "5660509" | "5671523" |
"5676504" | "5677522" | "5711643" |
"5739766" | "5764156" | "5771176" |
"5807042" | "5855836" | "5886775" |
"5906365" | "5908273" | "5926388" |
"5940229" | "5964554" | "5966457" |
"5982491" | "5984597" | "5997224" |
"5997795" | "6053677" | "6059495" |
"6064747" | "6065911" | "6082580" |
"6094953" | "6152662" | "6175638" |
"6179531" | "6185311" | "6186711" |
"6243960" | "6321430" | "6406227" |
"6415931" | "6449381" | "6478515" |
"6543972" | "6588995" | "6602030" |
"6612142" | "6641339" | "6647308" |
"6687565" | "6711557" | "6801829" |
"6817814" | "6836553" | "6839449" |
"6839451" | "6895100" | "6959862" |
"6965911" | "7010498" | "7111894" |
"7114436" | "7114894" | "7163364" |
"7214011" | "7484446" | "7643685" |
"7890878" | "7891919" | "7918629" |
"8128322" | "8532809" | "8585029" |
"8634655" | "8644619" | "D251365" |
"D257758" | "D348393" | "D455104" |
"RE26848" | "RE27665" |
"RE35518").PN.
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S85 [268  ("0040480" | "0288300" | "0466044" | |US-PGPUB; NEAR OFF  2019/12/19
"0943806" | "1059545" | "1081472" |  JUSPAT 21:22
"1135676" | "1218653" | "1367280" |
"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
"20010056385" | "20020031251" |
"20020168241" | "20020191849" |
"20030145499" | "20030154135" |
"20030205070" | "20040024486" |
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
"20070234614" | "20080145163" |
"20080252551" | "20090074528" |
"20090180664" | "20100059484" |
"20100110380" | "20110262240" |
"20140260809" | "2032820" | "2038949"
| "2098728" | "2105099" | "2114597" |
"2148668" | "2176106" | "2274012" |
"2325541" | "2329269" | "2386816" |
"2430924" | "2445041" | "2499124" |
"2556577" | "2582012" | "2605294" |
"2622485" | "2645978" | "2707335" |
"2728251" | "2860884" | "2929177" |
"2940183" | "3053149" | "3094039" |
"3138999" | "3172969" | "3245149" |
"3257908" | "3259022" | "3276328" |
"32856596" | "3286597" | "3305100" |
"3323420" | "3388619" | "3418882" |
"3424056" | "3429207" | "3430535" |
"3440906" | "3442174" | "3457831" |
"3466747" | "3496636" | "3499366" |
"3599147" | "3602092" | "3625111" |
"3633451" | "3651573" | "3656402" |
"3675536" | "3682041" | "3707999" |
"3722341" | "3769865" | "3773360" |
"3792639" | "3795174" | "3796130" |
"3807276" | "3810416" | "3826555" |
"3848235" | "3865011" | "3870895" |
"3880047" | "3884121" | "3902382" |
"3919589" | "3919920" | "3945298" |
"3955179" | "3956968" | "3978764" |
"3981214" | "4012991" | "4019415" |
"4023464" | "4051748" | "4062261" |
"4088060" | "4090303" | "4092806" |
"4105340" | "4117763" | "4121292" |
"4132151" | "4143582" | "4166949" |
"4171161" | "4172632" | "4188163" |
"4223791" | "4233746" | "4251173" |
"4256423" | "4281379" | "4283859" |
"4294096" | "4300042" | "4300170" |
"4300836" | "4301373" | "4354780" |
"4359299" | "4373414" | "4426179" |
"4432142" | "4433487" | "4437150" |
"4453432" | "4468994" | "4472056" |
"4479673" | "4521142" | "4525908" |
"4526498" | "4541760" | "4545569" |
"4551046" | "4553844" | "4557488" |
"4558215" | "4562759" | "4592683" |
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"4601185" | "4614465" | "4625107" |
"4638567" | "4647028" | "4648585" |
"4651604" | "4652738" | "4652765" |
"4653104" | "4656590" | "4657448" |
"4666351" | "4671711" | "4677835" |
"4679331" | "4687389" | "4697300" |
"4710808" | "4717294" | "4741652" |
"4767110" | "4780032" | "4783829" |
"4803371" | "4805224" | "4809341" |
"4821200" | "4821393" | "4839913" |
"4845764" | "4848116" | "4853866" |
"4868559" | "4898504" | "4899391" |
"4909892" | "4929129" | "4929843" |
"4941335" | "4969782" | "4971489" |
"4993291" | "4998349" | "5029459" |
"5043144" | "5056204" | "5058940" |
"5083759" | "5088864" | "5094538" |
"5096346" | "5111056" | "5119190" |
"5122018" | "5127532" | "5128531" |
"5130064" | "5139246" | "5144561" |
"5146689" | "5165315" | "5167171" |
"5171112" | "5192469" | "5201203" |
"5229619" | "5244321" | "5255199" |
"5259708" | "5271698" | "5293687" |
"5307151" | "5308360" | "5311286" |
"5311756" | "5311758" | "5314274" |
"5330168" | "5351409" | "5360299" |
"5363463" | "5365812" | "5382784" |
"5393967" | "5416591" | "5429202" |
"5441369" | "5443339" |
"5485399").PN.

S96 {16269 (orientation or angle) with relative with  jUS-PGPUB; {NEAR ON 2019/12/19
key HUSPAT; 22:26
HUSOCR;
\FPRS;
EPO; JPO;
\DERWENT;
{IBM_TDB
S99 {46 S98 and S97 {US-PGPUB; INEAR OFF 2019/12/19
YUSPAT; 22:48
JUSOCR;
JFPRS;
MEPO; JPQ;
\DERWENT;
\IBM_TDB
S98 52552 if( (B23C2235/12 OR B23C2235/41 OR  {US-PGPUB; {NEAR OFF 2019/12/19
B23C3/35 OR G06K9/00208 OR HUSPAT; 22:48
GO6K9/2036 OR GO6K9/209 OR JUSOCR;
GOBK9/48 OR GOBK9/6202 OR \FPRS;
G06T2207/10141 OR G06T7/62 OR {EPO; JPO;
HO4N5/247 OR Y10T409/300952 OR ~ {DERWENT;
Y10T409/301008 OR JIBM_TDB
Y10T409/301064).CPC. ) \
S97 1926 (orientation or angle) with relative near2 §USPGPUB; NEAR ON 2019/12/19
key HUSPAT; 22:48
MUSOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
\IBM_TDB
S100 {11 S99 and @ad< "20090901" {US-PGPUB; INEAR OFF 2019/12/19

JUSPAT; 22:49

y
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Jusocr;
JFPRS;
\EPO; JPO;
{DERWENT;
\IBM_TDB

S103

93

(S85 or S86) and (shift$3 or adjust$3 or EUS-PGPUB;

rotat$4) with blank

YUSPAT;
YUSOCR;
\FPRS;
{EPO; JPO;
YDERWENT;
{IBM_TDB

NEAR

ON

2019/12/19
22:59

S104

(S85 or S86) and (shift$3 or adjust$3 or §US—PGPUB;

rotat$4) with blank with (compar$4 or
match$3 or correlat$4)

JUSPAT;
USOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
{IBM_TDB

NEAR

ON

2019/12/19
23:00

S106

(S85 or S86) and registration error

\lUS-PGPUB;
JUSPAT;
JUSOCR;
FPRS;
UEPO; JPO;
\DERWENT;
{IBM_TDB

NEAR

ON

2019/12/19
23:09

S108

374

S98 and (registration or alignment)
near2 (error or offset)

JUS-PGPUB;
JUSPAT;
USOCR;
\FPRS;
EPO; JPO;
JDERWENT;
JIBM_TDB

NEAR

ON

60563

(registration or alignment) near2 (error EUS-PGPUB;

or offset)

JUSPAT;
{USOCR;
\FPRS;
\EPO; JPO
\DERWENT;
§IBM_TDB

NEAR

ON

2019/12/19
23:11

2019/12/19
23:11

S110

S109 and @ad< "20090901"

{US-PGPUB;
HUSPAT;
JUSOCR;
FPRS;
MEPO; JPO;
DERWENT;
\IBM_TDB

NEAR

OFF

2019/12/19
23:12

5109

69

S98 and (registration or alignment)

\US-PGPUB;

near2 (error or offset) with (compar$4 or§ USPAT;

key or correlat$4 or match$3)

YUSOCR;
\FPRS;
\EPO; JPO;
YDERWENT;
{IBM_TDB

NEAR

ON

2019/12/19
23:12

S111

(registration or alignment) near2 (error EUSPGPUB;

or offset) with series with key

JUSPAT;
1IUSOCR;
\FPRS;
EPO; JPO;
UDERWENT;
IBM_TDB

NEAR

ON

2019/12/19
23:14
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S114 i1 (registration or alignment) near2 (error EUS-PGPUB; NEAR ON 2019/12/19
or offset) with series adj2 (compar$4 or §USPAT; 23:18
correlat$4 or match$3) JUSOCR,;

JFPRS;

§EPO; JPO;
\DERWENT;
{IBM_TDB

S118 {3706 iiroll$3 same (correction or correct$3) §US—PGPUB; NEAR ON 2019/12/20
adj2 (parameter or factor or coefficient EUSPAT; 10:20
or constant) {USOCR;

§FPRS;
MEPO; JPO;
ADERWENT;
\IBM_TDB

S119 {101 S118 and (image or frame or captured or§ US-PGPUB; {NEAR ON 2019/12/20
view) near2 (compar$4 or correlat$4 or EUSPAT; 10:21
match$3) and @ad<"20090901" EUSOCR;

\FPRS;
{EPO; JPO;
§DERWENT;
\ilBM_TDB

S$120 {0 wafer near2 (inspect$3 or inspection) §US—PGPUB; NEAR ON 2019/12/20
and roll$3 with (correction or correct$3) EUSPAT; 12:59
with (parameter or factor or coefficient JUSOCR,;
or constant) \FPRS;

\EPO; JPO;
\IDERWENT;
IBM_TDB
S122 {44 S121 and @ad< "20090901" JUS-PGPUB; {NEAR OFF 2019/12/20
JUSPAT; 13:00
HUSOCR;
EFPRS;
UEPO; JPO;
\DERWENT;
{IBM_TDB

S121 {80 wafer near2 (inspect$3 or inspection) §USPGPUB; NEAR ON 2019/12/20
and roll$3 with (parameter or factor or JUSPAT,; 13:00
coefficient or constant) YUSOCR;

\FPRS;
\EPO; JPO;
§DERWENT;
\{IBM_TDB

S$127 {93 ("5496138" | "5497888" | "5503785" | §US—PGPUB; NEAR OFF 2019/12/21
"5515903" | "5538374" | "5543103" | HUSPAT 15:29
"5545367" | "5552992" | "5555176" |
"5556240" | "5583443" | "5592728" |
"5594652" | "5607267" | "5617323" |
"5630332" | "5660509" | "5671523" |
"5676504" | "5677522" | "5711643" |
"5739766" | "5764156" | "5771176" |
"5807042" | "5855836" | "5886775" |
"5906365" | "5908273" | "5926388" |
"5940229" | "5964554" | "5966457" |
"5982491" | "5984597" | "5997224" |
"5997795" | "6053677" | "6059495" |
"6064747" | "6065911" | "6082580" |
"6094953" | "6152662" | "6175638" |
"6179531" | "6185311" | "6186711" |
"6243960" | "6321430" | "6406227" |
"6415931" | "6449381" | "6478515" |
"6543972" | "6588995" | "6602030" |
"6612142" | "6641339" | "6647308" |
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"6687565" | "6711557" | "6801829" |
"6817814" | "6836553" | "6839449" |
"6839451" | "6895100" | "6959862" |
"6965911" | "7010498" | "7111894" |
"7114436" | "7114894" | "7163364" |
"7214011" | "7484446" | "7643685" |
"7890878" | "7891919" | "7918629" |
"8128322" | "8532809" | "8585029" |
"8634655" | "8644619" | "D251365" |
"D257758" | "D348393" | "D455104" |
"RE26848" | "RE27665" |
"RE35518").PN.

S126 (268  ||("0040480" | "0288300" | "0466044" |  JUS-PGPUB; JNEAR OFF  {2019/12/21
"0943806" | "1059545" | "1081472" |  USPAT 15:29
"1135676" | "1218653" | "1367280" |
"1390958" | "1440459" | "1628637" |
"1656295" | "1674291" | "1702488" |
"1750218" | "1752668" | "1775921" |
"1848046" | "1889461" | "1923164" |
"1948260" | "1961516" | "1978628" |
"1991151" | "20010033781" |
"20010056385" | "20020031251" |
"20020168241" | "20020191849" |
"20030145499" | "20030154135" |
"20030205070" | "20040024486" |
"20040036595" | "20040095380" |
"20040253067" | "20050000052" |
"20050216120" | "20060003676" |
"20060147289" | "20070224008" |
"20070234614" | "20080145163" |
"20080252551" | "20090074528" |
"20090180664" | "20100059484" |
"20100110380" | "20110262240" |
"20140260809" | "2032820" | "2038949"
| "2098728" | "2105099" | "2114597" |
"2148668" | "2176106" | "2274012" |
"2325541" | "2329269" | "2386816" |
"2430924" | "2445041" | "2499124" |
"2556577" | "2582012" | "2605294" |
"2622485" | "2645978" | "2707335" |
"p728251" | "2860884" | "2929177" |
"2940183" | "3053149" | "3094039" |
"3138999" | "3172969" | "3245149" |
"3257908" | "3259022" | "3276328" |
"32856596" | "3286597" | "3305100" |
"3323420" | "3388619" | "3418882" |
"3424056" | "3429207" | "3430535" |
"3440906" | "3442174" | "3457831" |
"3466747" | "3496636" | "3499366" |
"3599147" | "3602092" | "3625111" |
"3633451" | "3651573" | "3656402" |
"3675536" | "3682041" | "3707999" |
"3722341" | "3769865" | "3773360" |
"3792639" | "3795174" | "3796130" |
"3807276" | "3810416" | "3826555" |
"3848235" | "3865011" | "3870895" |
"3880047" | "3884121" | "3902382" |
"3919589" | "3919920" | "3945298" |
"3955179" | "3956968" | "3978764" |
"3981214" | "4012991" | "4019415" |
"4023464" | "4051748" | "4062261" |
"4088060" | "4090303" | "4092806" |
"4105340" | "4117763" | "4121292" |
"4132151" | "4143582" | "4166949" |
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"4171161" | "4172632" | "4188163" |
"4223791" | "4233746" | "4251173" |
"4256423" | "4281379" | "4283859" |
"4294096" | "4300042" | "4300170" |
"4300836" | "4301373" | "4354780" |
"4359299" | "4373414" | "4426179" |
"4432142" | "4433487" | "4437150" |
"4453432" | "4468994" | "4472056" |
"4479673" | "4521142" | "4525908" |
"4526498" | "4541760" | "4545569" |
"4551046" | "4553844" | "4557488" |
"4558215" | "4562759" | "4592683" |
"4601185" | "4614465" | "4625107" |
"4638567" | "4647028" | "4648585" |
"4651604" | "4652738" | "4652765" |
"4653104" | "4656590" | "4657448" |
"4666351" | "4671711" | "4677835" |
"4679331" | "4687389" | "4697300" |
"4710808" | "4717294" | "4741652" |
"4767110" | "4780032" | "4783829" |
"4803371" | "4805224" | "4809341" |
"4821200" | "4821393" | "4839913" |
"4845764" | "4848116" | "4853866" |
"4868559" | "4898504" | "4899391" |
"4909892" | "4929129" | "4929843" |
"4941335" | "4969782" | "4971489" |
"4993291" | "4998349" | "5029459" |
"5043144" | "5056204" | "5058940" |
"5083759" | "5088864" | "5094538" |
"5096346" | "5111056" | "5119190" |
"5122018" | "5127532" | "5128531" |
"5130064" | "5139246" | "5144561" |
"5146689" | "5165315" | "5167171" |
"5171112" | "5192469" | "5201203" |
"5229619" | "5244321" | "5255199" |
"5259708" | "5271698" | "5293687" |
"5307151" | "5308360" | "5311286" |
"5311756" | "5311758" | "5314274" |
"5330168" | "5351409" | "5360299" |
"5363463" | "5365812" | "5382784" |
"5393967" | "5416591" | "5429202" |
"5441369" | "5443339" |
"5485399").PN.

S134 {190 (key or slide or object or specimen) with {US-PGPUB; iNEAR ON 2019/12/21
(roll or rolling) with (correction or §USPAT; 20:25
corrected or correcting or compensate or USOCR;
compensated or compensation) and §FPRS;

(parameter or factor or coefficient or JEPO; JPO;

constant) near2 (correction or corrected §DERWENT;

or correcting or compensate or IBM_TDB

compensated or compensation)

S$135 §{98 S$134 and @ad<"20090901" §USPGPUB; NEAR OFF 2019/12/21

HUSPAT; 20:26
JUSOCR;
FPRS;
\EPO; JPO;
UDERWENT;
i!BM_TDB

EAST Search History (I nterference)
< This search history is empty>
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.89)

Application Number

Filing Date

P018-03-14

First Named Inventor ‘ [Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number | 16223-00341

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B644619 P014-02-04 [Thompson et al.
2 B634655 P014-01-21 [Thompson et al.
3 B585029 P313-11-19 Ryai, Sr.
4 B532809 P013-09-10 FFreeman
5 128322 P012-03-06 Bass et al.
6 918629 P011-04-05 Belflower et al.
7 7891919 P011-02-22 Bass et al.
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Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

9 7484446 P009-03-02 Gula

10 7214011 P007-05-08 Ryai, Sr. et al.
1 7163364 P007-01-16 Foscan et al.
12 7114894 P006-10-03 Mueller et al.
13 7114436 P006-10-03 Mueller

14 7111894 P006-09-26 Kora et al.

15 7010498 P006-03-07 Berstis

16 5965911 P005-11-15 Coffman et al.
17 5959862 P005-11-01 Neumark

18 5895100 P005-05-17 Pacenzia et al.
19 5839451 P005-01-04 Campbell et al.
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Attorney Docket Number

| 16223-00341

20 F839449 P005-01-04 Campbell et al.
21 b836553 P004-12-28 [Campbell et al.
22 p817814 P004-11-16 Mueller

23 5801829 P004-10-05 Kawai

24 b711557 P004-03-23 Palaniappan
25 p687565 P004-02-03 Wetterlin et al.
26 6647308 P003-11-11 Prejean

27 p641339 P003-11-04 Chies et al.

28 6612142 P003-09-02 Capwell

29 F602030 P003-08-05 Markbreit

30 H588995 P003-07-08 Wills et al.
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Attorney Docket Number

| 16223-00341

31 5543972 P003-04-08 Cimino

32 5478515 P002-11-12 Mueller

33 5449381 P002-09-10 [vanovsky et al.
34 5415931 P002-07-09 Mueller

35 5406227 P002-06-18 [Titus et al.

36 455104 P002-04-02 Hillman et al.
37 5321430 P001-11-27 (Goldman et al.
38 5243960 P001-06-12 Andrews et al.
39 5186711 P001-02-13 Mueller

40 5185311 P001-02-06 [ranovsky et al.
41 5179531 P001-01-30 Jaw
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Attorney Docket Number

| 16223-00341

42 5175638 P001-01-16 [vanovsky

43 5152662 P000-11-28 [Titus et al.

44 5094953 P0O00-08-01 Fvans

45 5082580 P000-07-04 Mueller et al.
46 b065911 P000-05-23 Almblad et al.
47 064747 P000-05-16 Wills et al.

48 5059495 P000-05-09 Mueller et al.
49 p053677 P000-04-25 Juchinewicz
50 Ho97795 1999-12-07 Danforth et al.
51 H997224 1999-12-07 Beauregard et al.
52 H984597 1999-11-16 Chen
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53 982491 1999-11-09 Breyer et al.
54 H966457 1999-10-12 | emelson

55 H964554 1999-10-12 Prori

56 340229 1999-08-17 Baumgarten
57 926388 1999-07-20 Kimbrough et al.
58 908273 1999-06-01 [Titus et al.

59 H906365 1999-05-25 \Wu

60 b886775 1999-03-23 Houser et al.
61 H855836 1999-01-05 | eyden et al.
62 H807042 1998-09-15 Almblad et al.
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64 H764156 1998-06-09 Chaloux

65 H739766 1998-04-14 Chaloux

66 H711643 1998-01-27 Parr et al.

67 H771176 1998-06-23 Froehlich et al.
68 b677522 1997-10-14 Rice et al.

69 b676504 1997-10-14 Mueller et al.
70 b671523 1997-09-30 Juchinewicz
71 RE35518 1997-05-27 Bussina

72 H660509 1997-08-26 Cole et al.

73 H630332 1997-05-20 Aldieri et al.

74 b617323 1997-04-01 Stansberry et al.
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75 b607267 1997-03-04 Heredia et al.
76 H594652 1997-01-14 Penn et al.

77 b592728 1997-01-14 Susnjara

78 583443 1996-12-10 McMurtry et al.
79 p556240 1996-09-17 Almblad

80 555176 1996-09-10 Menhennett et al.
81 p552992 1996-09-03 Hunter

82 6545367 1996-08-13 Bae et al.

83 b543103 1996-08-06 Hogan et al.
84 538374 1996-07-23 Cole et al.

85 p515903 1996-05-14 Hronas et al.
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86 H503785 1996-04-02 Crump et al.
87 H497888 1996-03-12 Michaels et al.
88 H496138 1996-03-05 PDrori

89 H485399 1996-01-16 Saigo et al.
90 H443339 1995-08-22 Heredia et al.
91 b441369 1995-08-15 Foscan et al.
92 H429202 1995-07-04 Millard et al.
93 H416591 1995-05-16 Jroshimura et al.
94 6393967 1995-02-28 Rice et al.

95 H382784 1995-01-17 Fberhardt

96 H365812 1994-11-22 Harnden
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97 H363463 1994-11-08 Kleinerman
98 H360299 1994-11-01 Dliana

99 H351409 1994-10-04 Heredia

100 H330168 1994-07-19 Fnomoto et al.
101 348393 1994-07-05 Neitzke et al.
102 b314274 1994-05-24 Heredia et al.
103 H311758 1994-05-17 Neitzke et al.
104 H311756 1994-05-17 Villani

105 H311286 1994-05-10 Pike

106 H308360 1994-05-03 Neitzke et al.
107 H307151 1994-04-26 Hof et al.
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108 293687 1994-03-15 Willoughby, Jr. et al.
109 H271698 1993-12-21 Heredia et al.
110 259708 1993-11-09 Brice

111 H255199 1993-10-19 Barkman et al.
112 H244321 1993-09-14 Sopko

113 H229619 1993-07-20 Van Amstel
114 6201203 1993-04-13 Almblad

115 192469 1993-03-09 Bmalley et al.
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17 H167171 1992-12-01 Heredia

118 H165315 1992-11-24 [Terada
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119 146689 1992-09-15 Roland

120 H144561 1992-09-01 Soper

121 139246 1992-08-18 Jrakou

122 H130064 1992-07-14 Bmalley et al.
123 H128531 1992-07-07 FFadel

124 H127532 1992-07-07 Cimino et al.
125 6122018 1992-06-16 ion

126 6119190 1992-06-02 | emelson

127 6111056 1992-05-05 [yoshimura et al.
128 H096346 1992-03-17 | Jeda
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130 H088864 1992-02-18 [vanagida
131 H083759 1992-01-28 Pollak et al.
132 H058940 1991-10-22 Hart
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134 H043144 1991-08-27 (Gordon et al.
135 H029459 1991-07-09 Almblad
136 998349 1991-03-12 Killeen
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141 po29843 1990-05-29 Chmielewski, Jr. et al.
142 p929129 1990-05-29 Dickson

143 909892 1990-03-20 Quinn et al.

144 p899391 1990-02-06 Cimino et al.

145 898504 1990-02-06 Agius et al.

146 868559 1989-09-19 Pinnow

147 853866 1989-08-01 Andrada Galan et al.
148 p848116 1989-07-18 | izotte

149 p845764 1989-07-04 Ueda et al.

150 p838913 1989-06-13 Annis et al.

151 p845764 1989-07-04 Jeda et al.

EFS Web 2.1.17

Page 256 of 476

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.E/




15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number | 16223-00341

152 |pP821393 1989-04-18 Spigarelli

153 p821200 1989-04-11 Dberg

154  |P809341 1989-02-28 Matsui et al.
155 p805224 1989-02-14 Koezuka et al.
156 p803371 1989-02-07 Purland

157 |p783829 1988-11-08 Mivakawa et al.
158 p780032 1988-10-25 | Jyeda et al.
159  |P767110 1988-08-30 Ivang

160 B741652 1988-05-03 Marchal

161 p717294 1988-01-05 Grasser

162 K710808 1987-12-01 Hoogenboom et al.
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163 p697300 1987-10-06 \Warlop

164 p687389 1987-08-18 Santii et al.
165 p679331 1987-07-14 Koontz

166 p677835 1987-07-07 Almblad

167 pe71711 1987-06-09 Steinbach et al.
168 pe66351 1987-05-19 Marchal

169 657448 1987-04-14 Alexander

170 656590 1987-04-07 Ace

171 p653104 1987-03-24 [Tamura

172 pe652765 1987-03-24 Nishihara

173 p652738 1987-03-24 Nishihara et al.
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174 pe51604 1987-03-24 Almblad et al.
175 648585 1987-03-10 [rang

176 pe647028 1987-03-03 Irang

177 p638567 1987-01-27 | eversee
178 p625107 1986-11-25 Planke

179 p614465 1986-09-30 \Wu

180 p601185 1986-07-22 Sheldon

181 p592683 1986-06-03 \Wu

182 p562759 1986-01-07 Schmitt

183 p558215 1985-12-10 Kaneko et al.
184 p557488 1985-12-10 | itherland
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185 p553844 1985-11-19 Nakagawa et al.
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188 p541760 1985-09-17 oueki

189 p526498 1985-07-02 FFieldhouse

190 p525908 1985-07-02 Bemstein

191 p521142 1985-06-04 Juskevic

192 p479673 1984-10-30 fnaba et al.

193 p472056 1984-09-18 Nakagawa et al.
194 p468994 1984-09-04 | ieptz

195 p453432 1984-06-12 \Widen
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196  |p437150 1984-03-13 Pahlgren, Jr. et al.
197 p433487 1984-02-28 Roland

198 |p432142 1984-02-21 Korsak

199 p426179 1984-01-17 Uefferson

200 p373414 1983-02-15 Agius

201 359299 1982-11-16 Sagarian

202 p354780 1982-10-19 Bougiouris

203  |p301373 1981-11-17 Sjodin

204 H300836 1981-11-17 Holmes, Jones F. et al.
205 |p300170 1981-11-10 Sakamoto

206 }300042 1981-11-10 Dildenkamp et al.
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207 P294096 1981-10-13 Heimann
208 p283859 1981-08-18 Roland
209 p281379 1981-07-28 Austin
210 p256423 1981-03-17 Juskevic
21 p251173 1981-02-17 Baucedo
212 PD257758 1981-01-06 | imacher
213 p233746 1980-11-18 [Troillet
214 p223791 1980-09-23 [Taggart
215 p188163 1980-02-12 Juskevic
216 p172632 1979-10-30 Holmes, Jr.
217 p171161 1979-10-16 Jung
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218 p 166949 1979-09-04 Pold et al.
219 251365 1979-03-20 | ipinski
220 p143582 1979-03-13 Heimann
221 p132151 1979-01-02 \Weber
222 p121292 1978-10-17 [Galanis et al.
223 p117763 1978-10-03 Jyeda
224 105340 1978-08-08 Kempf
225 092806 1978-06-06 \Wich

226 p090303 1978-05-23 Uyeda
227 po8so60 1978-05-09 Johns
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229 po51748 1977-10-04 Sherman
230 p023464 1977-05-17 ion

231 po19415 1977-04-26 \Wich
232 p012991 1977-03-22 Jyeda
233 3081214 1976-09-21 \Wich
234 3978764 1976-09-07 Patriquin
235 3956968 1976-05-18 Crasnianski
236 3955179 1976-05-04 Planke
237 3045298 1976-03-23 Cockroft
238 3919920 1975-11-18 Bchlage
239 3919589 1975-11-11 Hanak
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240 3902382 1975-09-02 | ieptz

241 3884121 1975-05-20 Agius

242 3880047 1975-04-29 Posier

243 3870895 1975-03-11 | ax et al.
244 3865011 1975-02-11 Patriquin
245 3848235 1974-11-12 | ewis et al.
246 3826555 1974-07-30 Matsumoto
247 3810416 1974-05-14 Nelms, Jr.
248 3807276 1974-04-30 Oliver

249 3796130 1974-03-12 Gartner
250 3795174 1974-03-05 Pliver et al.
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251 3792639 1974-02-19 Richens et al.

252 3773360 1973-11-20 [Timbers

253 3769865 1973-11-06 Kleist

254 Re27665 1973-06-12 Spain

255 3722341 1973-03-27 Hungerford, Jr. et al.
256 3707999 1973-01-02 Coats

257 3682041 1972-08-08 F-ssig

258 3675536 1972-07-11 Hungerford, Jr. et al.
259 3656402 1972-04-18 FFrench

260 3633451 1972-01-11 | ieptz

261 3651573 1972-03-28 Kaplan

EFS Web 2.1.17

Page 266 of 476

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.E/




15/920,958 -~ GAU:

2687

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number

Filing Date

2018-03-14

First Named Inventor ’ Chester O.D. Thompson

Art Unit

Examiner Name ‘

Attorney Docket Number

| 16223-00341

262 3625111 1971-12-07 Carlo et al.
263 3602092 1971-08-31 Richens
264 3509147 1971-08-10 Rogers et al.
265 Re26848 1970-04-07 Simon

266 3499366 1970-03-10 Spain

267 3496636 1970-02-24 | ieptz

268 3466747 1969-09-16 Patriquin et al.
269 3457831 1969-07-29 Adler et al.
270 3442174 1969-05-06 \Weiner et al.
271 3440906 1969-04-29 Allen

272 3430535 1969-03-04 Haggstrom
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273 3429207 1969-02-25 John

274 3424056 1969-01-28 Stolove et al.
275 3418882 1968-12-31 Brand

276 3388619 1968-06-18 Bchreiber et al.
277 3323420 1967-06-06 Roxburgh

278 3305100 1967-02-21 Barbee

279 3286597 1966-11-22 Schwartz

280 32856596 1966-11-22 | ieptz

281 3276328 1966-10-04 Bchreiber et al.
282 3259022 1966-07-05 Vietorisz

283 3257908 1966-06-28 Haggstrom
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284 3245149 1966-04-12 Haggstrom
285 3172969 1965-03-09 Haggstrom
286 3138999 1964-06-30 Haggstrom
287 3094039 1963-06-18 Spain

288 3053149 1962-09-11 Rossetti
289 2940183 1960-06-14 FFromberg
290 PO29177 1960-03-22 Bheps

291 860884 1958-11-18 BSloan et al.
292 728251 1955-12-27 [Turner
293 P707335 1955-05-03 Falk

294 645978 1953-07-21 Bejarto et al.
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295 622485 1952-12-23 Martellotti
296 605294 1952-07-29 Bamhart
297 582012 1952-01-08 Currier
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299 2499124 1950-02-28 Vipp et al.
300 2445041 1948-07-13 Scholz
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1 DE2951065 E 1981-07-02 taliana Macchnie
Automatiche

2 FP1976656 P 2014-10-29 Hy-Ko Products Company

3 FP0053730 P 1981-10-31 Webb Service GmbH

4 |EP0133001 P 1985-02-13  |[pociete Anonyme H.K.
France

5 FP0835720 P 1998-04-15 Noran, S.L.
Firme August Borkey

6 FR2499435 R 1982-08-13 Nachfolger

7 (5B2276106 B 1994-09-21 Autokey (UK) Ltd.

8 |Ho4-250011 p 1992-09-07 |[Shikawalima Harima
Heavy Ind.

9 563-311108 P 1988-12-19 Kiki Kalihatsu Kogyo KK

10 £63-311109 P 1988-12-19 Kiki Kalihatsu Kogyo KK

11 P91113 X 2007-01-23 Hy-Ko Products Company
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16 W0O2005042196 O 2005-05-12 Hy-Ko Products Company
17 V0200201480 (0] 2002-01-03 Almblad, Robert E.
18 WO2001/057472 O 2001-08-09 Machine Magic LLC
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12 Fxtended European Search Report, Application No. 12003030.9 - 2302, Hy-Ko Products Company, September 4,
P012.
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Ko Products Company, September 28, 2007.

23 |Intemational Preliminary Report on Patentability, PCT/US2010/033421, Hy-Ko Products et al., November 1, 2011.

24 International Search Report and the Written Opinion of the International Searching Authority, PCT/US2010/033421,
Hy-Ko Products, September 17, 2010.

25 [Giuliani Productivity Through Flexibility, Multicode CCE-1, 2 pages.

26 [Giuliani Productivity Through Flexibility, Multicode CCE-2, 3 pages.

27 FARZIN MOKHTARIAN and HIROSHI MURASE, Silhouette-Based Object Recognition through Curvature Scale
Bpace, IEEE, Proceedings from Fourth Intermnational Conference on Computer Vision, 1993, pages 269-274.

28 JHTISHAM KABIR, A Computer Vision System Using Fast, One Pass Algorithms, (Thesis), Graduate Division of the
Lniversity of California, Davis, 1986 pages 1-164.

ROGER D. QUINN et al., Design of an Agile Manufacturing Workcell for Light Mechanical Applications, April, 1996,
29 bages 838 - 863, Proceedings from the 1996 IEEE International Conference on Robotics and Automation, Minneapolis
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30 PNIL K. JAIN, Fundamentals of Digital Image Processing, Ch. 9, Image Analysis and Computer Vision, University of
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31 PMIR NOVINI, Fundamentals of Machine Vision Lighting, IEEE, Proceedings of Northcon 93 Electrical and Electronics
Convention, 1993, pages 38 - 46.

EFS Web 2.1.17 ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M.E/

Page 275 of 476



15/920,958 ~ GAU: 2687

Application Number

Filing Date 2018-03-14

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Chester O.D. Thompson
Art Unit |

Examiner Name ‘

Attorney Docket Number | 16223-00341

32 WESLEY E. SNYDER, Industrial Robots Computer Interfacing and Control, Ch., 13 Computer Vision, North Carolina
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33 Furopean Search Report for European Patent Application No. 12 00 3030, dated August 27, 2012.

34 Intermnational Preliminary Report on Patentability for International Patent Application No. PCT/US2011/034564, dated
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
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requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
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to the Patent Cooperation Treaty.

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)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, 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.

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 inspections or an issued patent.

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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Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450

VOLUNTARY AMENDMENT
This voluntary amendment is submitted before the issuance of an office action by
the USPTO wherein no new matter is added. Applicant submits that the claims presented
herein replace the existing claims and be entered for prosecution on the merits. Applicant
believes no additional fees are due; however, if any additional fees are required for this

correspondence, please charge such fees to our Deposit Account No. 13-0265.
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CONCLUSION

This voluntary amendment is being filed electronically on May 25, 2018 before the
receipt of any office action from the USPTO. Applicant respectfully requests that claims 1-

20 be canceled and that claims 21-39 be entered for prosecution.

Respectfully submitted,

Date: May 25. 2018 (Mark J. Mastetson/
Mark J. Masterson, Reg. No. 71,886
McDonald Hopkins LLC
600 Superior Avenue, E.
Suite 2100

Cleveland, OH 44114-2653
(216) 348-5400
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CLAIMS

What is claimed is:

i. 126 {(Cancelad)
2% {Iews A key identification sysiem comprising.

an imaging system including a first camera configured 1o capture a first image of &
mmaster key and a second camera configured 1o captiwe a second mage of sad master key,
said first image different than said second image,

a togic configured fo map data poinis from said first image o corresponding data
poinds frow said second iroage o determine characteristics of 4 contowr of said master key;
and

wherein saud logic compares sad characierisiies of said cordour with characterisiics of
known key blanks to deterroine the hkelibood of g maich between sad roaster key and a
known key blank.

22, {New) The kev dertification system of claim 21, wherein said characterstics of said
contour mcludes outhine data wherein said outline data includes a plurality of data points.

23. {New) The key identification systers of clairo 22, wherein said plurality of data poinis
is salectively adjustable along an inderval to adiust accuracy of groove identification.

24,  {New} The key idemiification system of claim 21, whersin said tmaging system further
comprises a crop box for hnuting the troage of the master key, wherein said crop box defines
the outar periphery of at least said first and second impages of said master kev.

25 {Mew} The key wdendification system of claim 21, wherem said logic includes a
database containing data related io charactenistics of grooves of known key blanks,

26 {ldew) The key identification svstem of claim 21 wherein said logic 18 configured to
generate folerance and/or correlation values o deternume the likelihood that the comparnison

vields a mateh.

{7409339:2 } 2
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27. {Mew) The key identification system of ¢laim 21, wherein said first image is a digital
image.

28, {Pewy The key identification system of claim 21, wherein said second image
comprises g stthouette of a blade of sad master key.

29, {PMewy The key identification aysiews of claim 21 wherein said second bmage
comprises g sthousite of 4 itp of said master key.

30 {Mew) The key identification svstem of claim 21, wherein smid charactenstics of said
contour are determined based on bwage data from at least said two or more views of sad
master key.

31. {New) The kev idenuification sysiem of claim 30, wherein said logic calenlaies the
geometry of the contour as though a tip of said master key were squarely cut based on datg
fromo at least sad two or more views of said master key.

32 {Mew) The key wdentification svstem of claim 21 further comprising a key holder

configured {o hold said masier key.

33, {New)} The key identification system of clairn 32, wherain said key holder inciudes a
clamp.

34, {New) The key idemtification svstem of claim 21, wherein one of said views of said
mastar key includes a view from above the master kev blade of a groove int the bottom of said
biade.

35, {Mew} The kev tdentification system of claim 21, wherein one of said views of said
master key includes a view from an angle between parpendicolar and paraliel o the blade of
said master key and not including perpendicular or paraliel o the blade of said master key,

36. {INew) The key identification svstem of claim 21, wherein the logic 13 configured to
shift data related {0 said characteristics of sard conlour io compare with said known key blank

characiernistics.

{7409339:2 } 3
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37.  {Mew) The kev identification systemy of claim 21, wheretn said logic includes a
tolerance range {or each characteristic of said master kev o delerming whether a master kay
passes or fails 1o match a known key blank.

38.  (New) The key identification systern of claim 21, wherein said logic s configured to
generaie a series of compansons (o compensate for registration errors,

39, {New) The key wdentification sysiem of claim 21, wheren said logic jochndes af least
one roll constant used to adiust the plurality of data poinds 1o increase accuracy of a match

with a known key blank

{7409339:2 } 4
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number

Filing Date

Substitute for Form PTO-875 15/920,955 03/14/2018

I:l To be Mailed

APPLICATION AS FILED — PART |

ENTITY: [ LARGE [X] smALL [] MICRO

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), o (c))
|:] SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A A
TOTAL CLAIMS . N
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS : N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'g';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 16(5)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
- 05/25/2018 | Arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [gaerern 20 Minus | = 20 -0 x 50 = 0
5 5
Independ: .
= IEEhr T Minus | -3 -0 x $230 - 0
<§( [] Application Size Fee (37 CFR 1.16(s))
I:' FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
& me(\))( Minus - X $ =
Independent " : xx
% $37C€R1.16@ Minus = X $ =
& [T reptcancrs
] pplication Size Fee (37 CFR 1.16(s))
=
<C I:' FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3. LDRC
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. ANDREW JAMES JR

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/920,955 03/14/2018 3722 785 16223-00341 20
CONFIRMATION NO. 2833
33772 FILING RECEIPT

500 Suporior Avorue, East. O AR AR

Suite 2100
CLEVELAND, OH 44114-2653

Date Mailed: 04/12/2018

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

Inventor(s)
Chester O.D. Thompson, Painesville, OH;
William R. Mutch, North Ridgeville, OH;
Applicant(s)
HY-KO PRODUCTS COMPANY, Northfield, OH

Power of Attorney: The patent practitioners associated with Customer Number 33772

Domestic Priority data as claimed by applicant
This application is a CON of 15/351,634 11/15/2016 PAT 9934448
which is a CON of 14/162,157 01/23/2014 PAT 9514385
which is a CON of 12/772,709 05/03/2010 PAT 8644619
which claims benefit of 61/275,654 09/01/2009
and claims benefit of 61/215,152 05/01/2009

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 04/10/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/920,955

Projected Publication Date: 07/19/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
Preliminary Class
409
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

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 (1-866-999-4258).

page 2 of 3

Page 299 of 476



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
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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

* 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.

Substitute for Form PTO-875 15/920,955
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
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A 380 N/A
TOTAL CLAIMS .
(37 CFR 1.16()) 20 minus 20= x 50 - 0.00 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = 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(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR -
% Independent * Minus | *** = M _ OR _
[Tm} (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
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Doc Code: PA..

e PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use tarough 11/30/2014. OMB 0651-0051
U.S: Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

POWER OF ATTORNEY BY APPLICANT -

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
L the boxes below. .

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 33772

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to fransact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

i

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

Firm or
Individual Name

Address

City | State { |zip |

Country

Telephone | Email l

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Hy-Ko Products Company

D Inventor or Joint Inventor (fitle not required below)

D Legal Representative of a Deceased:or Legally: Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

L__] Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature R . | Date (Optional) | 44 /9. /7.
Name Michael A. Bass
Title President

NOTE: Signature - This form must be sighed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use muitiple forms.

E Total of forms are submitted.

— g - -
This collection of information is required by 37 CFR 1.131; 1.32, and 1.33. 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.8.C. 122 and 37 CFR 1.11-and 1.14. This collection is estimated to take 3 minutes'to complete,
including gathering, preparing, and submitting the completed-application form to the USPTO. Time will vary depeénding 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.5. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT-SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
-for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you: need assistance in.completing the form, call 1-800-PT0-9199-and select option 2.
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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 the Freedom of Information Act requires disclosure of these records.

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. Arecord 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. Arecord 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. Arecord 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 inspections 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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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

P018-03-14

First Named Inventor | Chester O.D. Thompson

Art Unit

Examiner Name |

Attorney Docket Number | 16223-00341

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 644619 P014-02-04 Thompson et al.
2 B634655 P014-01-21 Thompson et al.
3 B585029 P013-11-19 Ryai, Sr.
4 8532809 P013-09-10 fFreeman
5 8128322 P012-03-06 Bass et al.
6 7918629 P011-04-05 Belflower et al.
7 7891919 P011-02-22 Bass et al.
8 7643685 P010-01-05 Miller

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2018-03-14

First Named Inventor | Chester ©.D. Thompson

Art Unit

Examiner Name |

Attorney Docket Number

| 16223-00341

9 7484446 P009-03-02 [Gula

10 7214011 D0O0T7-05-08 Ryai, Sr. et al.
11 7163364 PO07-01-16 |Foscan et al.
12 7114894 P006-10-03 Mueller et al.
13 7114436 P006-10-03 Mueller

14 7111894 P006-09-26 Kora et al.

15 7010498 P006-03-07 Berstis

16 F965911 P005-11-15 Coffman et al.
17 F959862 P005-11-01 Neumark

18 5895100 P005-05-17 Pacenzia et al.
19 F839451 P005-01-04 Campbell et al.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2018-03-14

First Named Inventor | Chester ©.D. Thompson

Art Unit

Examiner Name |

Attorney Docket Number

| 16223-00341

20 5839449 P005-01-04 [Campbell et al.
21 F836553 P004-12-28 [Campbell et al.
22 (817814 P004-11-16 Mueller

23 F801829 p004-10-05 Kawai

24 B711557 P004-03-23 Palaniappan
25 p687565 P004-02-03 Wetterlin et al.
26 £647308 P003-11-1 Prejean

27 p641339 P003-11-04 Chies et al.

28 £612142 P003-09-02 Capwell

29 £602030 P003-08-05 Markbreit

30 £588995 PO03-07-08 Wills et al.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2018-03-14

First Named Inventor | Chester ©.D. Thompson

Art Unit

Examiner Name |

Attorney Docket Number

| 16223-00341

31 5543972 P003-04-08 Cimino

32 B478515 D002-11-12 Mueller

33 5449381 P002-09-10 Yanovsky et al.
34 5415931 P002-07-09 Mueller

35 5406227 P002-06-18 Titus et al.

36 P455104 P002-04-02 Hillman et al.
37 5321430 P001-11-27 (Goldman et al.
38 5243960 P001-06-12 Andrews et al.
39 F186711 P001-02-13 Mueller

40 E185311 P001-02-06 Yanovsky et al.
41 F179531 P001-01-30 Jaw

EFS Web 2.1.17
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Application Number

Filing Date 2018-03-14

INFORMATION DISCLOSURE

First Named Inventor | Chester ©.D. Thompson

STATEMENT BY APPLICANT At Un
rt Unit |

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number | 16223-00341
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14 Furopean Supplementary Search Report, Application No. 037672201 - 2201, Hy-Ko Products, July 18, 2007 .

15 Mlexican Office Action, Application No. MX/A/2011/011630, Hy-Ko Products, November 18, 2014.

16 Mlexican Office Action, Application No. MX/A/2011/011630, Hy-Ko Products, April 28, 2014.

17  |Intemnational Preliminary Report on Patentability, PCT/US2011/034564, Mutch, William R. et al_, July 16, 2013.

18 International Search Report and the Written Opinion of the International Searching Authority, PCT/US2011/034564,
Hy-Ko Products Company, July 15, 2011.
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Standard ST.3). 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
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Attorney Docket Number | 16223-00341

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Mark J. Masterson/ Date (YYYY-MM-DD) 2018-03-14
Name/Print Mark J. Masterson Registration Number ’71 886

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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/aor 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 the Freedom of Information Act requires disclosure of these record s.

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.

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.

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.5.C. 552a(m).

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

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)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher 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.

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 he 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 inspections or an issued patent.

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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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Mark J. Masterson/ Date (YYYY-MM-DD) 2018-03-14
Name/Print Mark J. Masterson Registration Number ’71 886

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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/aor 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 the Freedom of Information Act requires disclosure of these record s.

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.

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.

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.5.C. 552a(m).

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

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)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher 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.

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 he 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 inspections or an issued patent.

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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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
16223-00178P

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/034564 29 April 2011 (29.04.2011) 14 January 2011 (14.01.2011)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
MUTCH, WilliamR.

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 5 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:

\/

M Box No. 1 Basis of the report

D Box No. 1T Priority

l:l Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

D Box No. IV Lack of unity of invention

}I{ Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

l:l Box No. VI Certain documents cited

l:l Box No. VII Certain defects in the international application

l:l 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
16 July 2013 (16.07.2013)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes

1211 Geneva 20, Switzerland Simin Baharlou

Facsimile No. +41 22 338 82 70 e-mail: pt09.pct@wipo.int

Form PCT/IB/373 (January 2004)

Page 350 of 476



PCT/US2011/034564 15.07.2011

PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: DAVID CUPAR

CLEVELAND, OH 44114

C/O MCDONALD HOPKINS LLC
600 SUPERIOR AVENUE, E. STE. 2100

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Drcotmaline 15 Jy L 2011

Applicant’s or agent’s file reference FOR FURTHER ACTION

16223-00178P See paragraph 2 below
International application No. International filing date (day/month/year) Priority date {day/month/year)
PCT/US2011/034564 29 April 2011 14 January 2011

IPC(8) - B23C 3/35 (2011.01)
USPC - 409/81

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

Applicant HY-KO PRODUCTS COMPANY

Box No. 11 Priority

D00 }ODOOX

2. FURTHERACTION

1. This opinion contains indications relating to the following items:

Box No. 1 Basis of the opinion

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 435is.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI  Certain documents cited
Box No. VII  Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for intemational preliminary examination is made, this opinion will 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 notified the international Bureau under Rule 66.1bis(b}) that written
opinions of this International Searching Authority will not be so considered.

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
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, sce Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: {SA/US

Commissioner for Patents

P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of completion of this opinion Authorized officer:

Blaine R. Copenheaver
08 July 2011

PCT Helpdesk: 571-272-4300
PCT OSP: 671-272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)
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INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/034564
Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

[z the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rute 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. {means)
D on paper

D in electronic form

b. (time)
[:] in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D 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. 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) Claims 7.9-10. 13, 21,23-24 YES
Claims 1-6. 8, 11-12, 14-20, 22, 25-28 NO
Inventive step (IS) Claims None YES
Claims 1-28 NO
Industrial applicability (I1A) Claims 1-28 YES
Claims None NO

2. Citations and explanations:

Claims 1-6, 8, 11-12, 14-20, 22, 25-28 lack novelty under PCT Article 33(2) as being anticipated by Bass et al.

Referring to Claim 1, Bass et al. disclose a key duplicating machine comprising a key load position to receive a key (Para. [0048]), an
antenna (Para. [0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database
regarding known key blanks 24), configured to communicate with a key located at said key load position (Para. {0061]), and a cutting
member (Fig. 8, Left and right cutting wheels 60, 62), configured to cut a key pattern into a key blank at said key load position (Para.
[0066)).

Referring to Claim 2, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said antenna (Para. [0061]
— regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding known key
blanks 24), is configured to transmit data to said key (Paras. [0061], [0065]).

Referring to Claim 3, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said antenna (Para. {0061}
- regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding known key
blanks 24), is configured to receive data from said key (Para. [0061] - regarding the logic may make direct comparisons between physical
dimensions of known key blanks 24 and the features of the master key 22).

Referring to Claim 4, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key is a master key
{Fig. 1, master key 22).

Referring to Claim 5, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key is a key blank
(Fig. 4b key blank 24).

Referring to Claim 6, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key includes a
microchip embedded therein (Para. [0093]).

Referring to Claim 8, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose further comprising an outer shell
{Fig. 1, outer shell 12}, having an opening positioned about said key load position (Fig. 1, and Para. [0046]).

Referring to Claim 11, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key load position
comprises a base (Fig. 2, base 16), and a door clamp (Fig. 2, door clamp 14).

Referring to Claim 12, Bass et al. disclose a key duplicating machine as in Claim 8, and further disclose wherein said door clamp (Fig. 2,
door clamp 14), is movable with respect to said base (Fig. 2, base 16, and Para. [0046]).

Referring to Claim 14, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said cutting member (Fig.
8, Left and right cutting wheels 60, 62), is a cutting wheel (Para. [0066]).

Referring to Claim 15, Bass et al. disclose a key duplicating machine comprising a key load position to receive a key (Para. [0048]), an
antenna (Para. [0061] - regarding the fogic may compare the quantified and defined features of the master key 22 with data in a database
regarding known key blanks 24), configured to communicate with a key located at said key load position (Para. [0061]), and an imaging
system (Fig. 6, optical imaging device 50), configured to capture data related to said key at said key load position (Para. {0056]).

Referring to Claim 16, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said antenna (Para.
{0061] — regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding
known key blanks 24), is configured to transmit data to said key {Paras. {0061]. [0065]).

Referring to Claim 17, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said antenna (Para.
[0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding
known key blanks 24), is configured to receive data from said key (Para. [0061] - regarding the logic may make direct comparisons
between physical dimensions of known key blanks 24 and the features of the master key 22).
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In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Referring to Claim 18, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key is a master key
(Fig. 1, master key 22).

Referring to Claim 19, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key is a key blank
{Fig. 4b key blank 24).

Referring to Claim 20, Bass et al. disclose a key duplicating machine as in Claim 15Claim 15, and further disclose wherein said key
includes a microchip embedded therein (Para. [0093]).

Referring to Claim 22, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose further comprising an outer shell
(Fig. 1, outer shell 12), having an opening positioned about said key load position (Fig. 1, and Para. [0046]).

Referring to Claim 25, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key load position
comprises a base (Fig. 2, base 16), and a door clamp (Fig. 2, door clamp 14).

Referring to Claim 26, Bass et al. disclose a key duplicating machine as in Claim 25, and further disclose wherein said door clamp (Fig. 2,
door clamp 14), is movable with respect to said base (Fig. 2, base 16, and Para. [0046]).

Referring to Claim 27, Bass et al. disclose a key duplicating machine as in Claim 25, and further disclose further comprising at least one
fever (Fig. 2, handie 18), configured to actuate movement of said door clamp (Para. [0046]).

Referring to Claim 28, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said imaging system
(Fig. 6, optical imaging device 50), includes a camera (Para. [0056]).

Claims 7, 21 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al. in view of Kubo et al.

Referring to Claim 7, Bass et al. disclose all the limitations of Claim 1, but do not disclose wherein said antenna comprises at least one pair,
of windings. However, Kubo et al. teach a coil antenna and portable electronic apparatus comprising wherein an antenna (Fig. 2, antenna
100), comprises at feast one pair of windings (Fig. 2, windings 2A, 2B). Therefore, it would have been obvious to one of ordinary skili in
the art at the time of the invention to have an antenna comprise at least one pair of windings as taught by Kubo et al. with the invention of
Bass et al., for the purpose of customizing the shape of the antenna.

Referring to Claim 21, Bass et al. disclose all the limitations of Claim 15, but do not disclose wherein said antenna comprises at least one
pair of windings. However, Kubo et al. teach a coil antenna and portable electronic apparatus comprising wherein an antenna {Fig. 2,
antenna 100), comprises at least one pair of windings (Fig. 2, windings 2A, 2B). Therefore, it would have been obvious to one of ordinary
skill in the art at the time of the invention to have an antenna comprise at least one pair of windings as taught by Kubo et al. with the
invention of Bass et al., for the purpose of customizing the shape of the antenna.

Claims 9-10, 13, 23-24 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al. in view of Swayze et al.

Referring to Claim 9, Bass et al. disclose all the limitations of Claim 5, but do not disclose wherein said opening is circular. However,
Swayze et al. teach an antenna comprising wherein an opening is circular (Fig. 3, and Pg. 1, Col. 2, Lns. 19-27). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have an opening circular as taught by Swayze et al. with the
invention of Bass et al., for the purpose of allowing the key into a slot.

Referring to Claim 10, Bass et al. disclose all the limitations of Claim 5, but do not disclose wherein said antenna is wound about said
opening. However, Swayze et al. teach an antenna comprising wherein an antenna is wound about an opening (Fig. 3, and Pg. 1, Col. 2,
Lns. 46-52). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have an antenna wound
about said opening as taught by Swayze et al. with the invention of Bass et al., for the purpose of receiving clearer reception.

Referring to Claim 13, Bass et al. in view of Swayze et al. disclose all the limitations of Claim 9, and Bass et al. further disclose further
comprising at least one lever {Fig. 2, handle 18), configured to actuate movement of said door clamp (Para. [0046}).

Referring to Claim 23, Bass et al. disclose all the limitations of Claim 22, but do not disclose wherein said opening is circular. However,
Swayze et al. teach an antenna comprising wherein an opening is circular (Fig. 3, and Pg. 1, Col. 2, Lns. 19-27). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have an opening circular as taught by Swayze et al. with the
invention of Bass et al., for the purpose of allowing the key into a slot.

Referring to Claim 24, Bass et al. disclose all the limitations of Claim 22, but do not disclose wherein said antenna is wound about said
opening. However, Swayze et al. teach an antenna comprising wherein an antenna is wound about an opening (Fig. 3, and Pg. 1, Col. 2,
Lns. 46-52). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have an antenna wound
about said opening as taught by Swayze et al. with the invention of Bass et al., for the purpose of receiving clearer reception.

Claims 1-28 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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From the INTERNATIONAL SEARCHING AUTHORITY

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

To: DAVID CUPAR
C/O MCDONALD HOPKINS LLC
600 SUPERIOR AVENUE, E. STE. 2100
CLEVELAND, OH 44114

(PCT Rule 44.1)

Date of mailing

(daymonhiyear) 5 JUL 2011

Applicant’s or agent’s file reference

16223-66178P \C\’)/ FOR FURTHER ACTION  See paragraphs 1 and 4 below

International application No.

PCT/US2011/034564

International filing date

(day/monthiyear) 29 April 2011

Applicant HY-KO PRODUCTS COMPANY

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant’s Guide, Intemational Phase, paragraphs 9.004 —9.011.

2. l:‘ The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the
priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCT Applicant’s Guide, National Chapters.

Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISA/US

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

Facsimile No. 571-273-3201

Biaine R. Copenheaver

PCT Helpdesk: 571-272-4300
Telephone No. PCT OSP: 571-272-7774
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INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

16223-00178P ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2011/034564 29 April 2011 14 January 2011

APREBRoDUCTS COMPANY

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of é ' sheets.
It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the langunage, the international search was carried out on the basis of:
[Xl the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D]
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
V4 . . .
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1
PZ{ as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
l:l as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.
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PCT/US2011/034564

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B23C 3/35 (2011.01)
USPC - 409/81

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

B.  FIELDS SEARCHED

IPC(8) - B23C 1/16, 3/35 (2011.01)
USPC - 76/110; 83/413; 269/157; 409/81, 84, 132, 277

Minimum documentation searched (classification system followed by classification symbols)

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

PatBase, Google Patents

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2007/0224008 A1 (BASS et al) 27 September 2007 (27.09.2007) entire document 1-6, 8, 11-12, 14-20, 22,
25-28

Y 7,9-10, 13, 21, 23-24

Y US 2008/0252551 A1 (KUBO et al) 16 October 2008 (16.10.2008) entire document 7,21

Y US 2,274,012 A (SWAYZE et al) 24 February 1942 (24.02.1942) entire document 9-10, 13, 23-24

A US 5,676,504 A (MUELLER et al) 14 October 1997 (14.10.1997) entire document 1-28

I:' Further documents are listed in the continuation of Box C.

[l

* 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 application or patent but 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 later than
the priority date claimed

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

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

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

“&” document member of the same patent family

Date of the actual completion of the international search

08 July 2011

Date of maiting of the international search report

ToJUL20M

Name and mailing address of the ISA/US

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

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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From the
INTERNATIONAL SEARCHING AUTHORITY

To: DAVID CUPAR
C/O MCDONALD HOPKINS LLC
600 SUPERIOR AVENUE, E. STE. 2100
CLEVELAND, OH 44114

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

| maniresy 75 | L 2011
Applicant’s or agent’s file reference FOR FURTHER ACTION
16223-00178P See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/034564 29 April 2011 14 January 2011

IPC(8) - B23C 3/35 (2011.01)
USPC - 409/81

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

Applicant HY-KO PRODUCTS COMPANY

Box No. I Basis of the opinion

Box No.Il  Priority

Box No. IV Lack of unity of invention

Box No. VI Certain documents cited

LU0 XOOOK

2. FURTHERACTION

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

1. .This opinion contains indications relating to the following items:

Box No. Il  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

BoxNo.V  Reasoned statement under Rule 43b4s.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VII  Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will 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 notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

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
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

Mail Stop PCT, Attn: ISA/US

P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-3201

Commissioner for Patents 08 July 2011

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:

Blaine R, Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
IZI the international application in the langnage in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D 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 43b/s.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in electronic form

b.  (time)
D in the international application as filed
D together with the international application in electronic form

I:] subsequently to this Authority for the purposes of search

4. I:] 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. 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) Claims 7,9-10, 13, 21, 23-24 YES
Claims 1-6, 8, 11-12, 14-20, 22, 25-28 NO

Inventive step (IS) Claims None YES
Claims 1-28 NO

Industrial applicability (1A) Claims 1-28 YES
Claims None NO

2.  Citations and explanations:
Claims 1-6, 8, 11-12, 14-20, 22, 25-28 lack novelty under PCT Article 33(2) as being anticipated by Bass et al.

Referring to Claim 1, Bass et al. disclose a key duplicating machine comprising a key load position to receive a key (Para. [0048]), an
antenna (Para. [0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database
regarding known key blanks 24), configured to communicate with a key located at said key load position (Para. [0061]), and a cutting
member (Fig. 8, Left and right cutting wheels 60, 62), configured to cut a key pattern into a key blank at said key load position (Para.
[0066]).

Referring to Claim 2, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said antenna (Para. [0061]
— regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding known key
blanks 24), is configured to transmit data to said key (Paras. [0061], [0065]).

Referring to Claim 3, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said antenna (Para. [0061]
- regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding known key
blanks 24), is configured to receive data from said key (Para. [0061] - regarding the logic may make direct comparisons between physical
dimensions of known key blanks 24 and the features of the master key 22).

Referring to Claim 4, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key is a master key
(Fig. 1, master key 22).

Referring to Claim 5, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key is a key blank
(Fig. 4b key blank 24).

Referring to Claim 6, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key includes a
microchip embedded therein (Para. [0093]).

Referring to Claim 8, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose further comprising an outer shell
(Fig. 1, outer shell 12), having an opening positioned about said key load position (Fig. 1, and Para. [0046]).

Referring to Claim 11, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key load position
comprises a base (Fig. 2, base 16), and a door clamp (Fig. 2, door clamp 14).

Referring to Claim 12, Bass et al. disclose a key duplicating machine as in Claim 8, and further disclose wherein said door clamp (Fig. 2,
door clamp 14), is movable with respect to said base (Fig. 2, base 16, and Para. [0046}).

Referring to Claim 14, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said cutting member (Fig.
8, Left and right cutting wheels 60, 62), is a cutting wheel (Para. [0066]).

Referring to Claim 15, Bass et al. disclose a key duplicating machine comprising a key load position to receive a key (Para. [0048]), an
antenna (Para. [0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database
regarding known key blanks 24), configured to communicate with a key located at said key load position (Para. [0061]}, and an imaging
system (Fig. 8, optical imaging device 50), configured to capture data related to said key at said key load position (Para. [0056]).

Referring to Claim 18, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said antenna (Para.
[0061] — regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding
known key blanks 24), is configured to transmit data to said key (Paras. [0061], [0065]).

Referring to Claim 17, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said antenna (Para.
[0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding
known key blanks 24), is configured to receive data from said key (Para. [0061] - regarding the logic may make direct comparisons
between physical dimensions of known key blanks 24 and the features of the master key 22).
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Referring to Claim 18, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key is a master key
(Fig. 1, master key 22).

Referring to Claim 19, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key is a key blank
(Fig. 4b key blank 24).

Referring to Claim 20, Bass et al. disclose a key duplicating machine as in Claim 15Claim 15, and further disclose wherein said key
includes a microchip embedded therein (Para. [0093]).

Referring to Claim 22, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose further comprising an outer sheli
(Fig. 1, outer shell 12), having an opening positioned about said key load position (Fig. 1, and Para. [0046]).

Referring to Claim 25, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key load position
comprises a base (Fig. 2, base 16), and a door clamp (Fig. 2, door clamp 14).

Referring to Claim 26, Bass et al. disclose a key duplicating machine as in Claim 25, and further disclose wherein said door clamp (Fig. 2,
door clamp 14), is movable with respect to said base (Fig. 2, base 16, and Para. [0046]).

Referring to Claim 27, Bass et al. disclose a key duplicating machine as in Claim 25, and further disclose further comprising at least one
lever (Fig. 2, handle 18), configured to actuate movement of said door clamp (Para. [0046]).

Referring to Claim 28, Bass et al. disclose a key duplicating machine as in Ciaim 15, and further disclose wherein said imaging system
(Fig. 6, optical imaging device 50), includes a camera (Para. [0056]).

Claims 7, 21 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al. in view of Kubo et al,

Referring to Claim 7, Bass et al. disclose all the limitations of Claim 1, but do not disclose wherein said antenna comprises at least one pair|
of windings. However, Kubo et al. teach a coil antenna and portable electronic apparatus comprising wherein an antenna (Fig. 2, antenna
100), comprises at least one pair of windings (Fig. 2, windings 2A, 2B). Therefore, it would have been obvious to one of ordinary skill in
the art at the time of the invention to have an antenna comprise at least one pair of windings as taught by Kubo et al. with the invention of
Bass et al., for the purpose of customizing the shape of the antenna.

Referring to Claim 21, Bass et al. disclose all the limitations of Claim 15, but do not disclose wherein said antenna comprises at least one
pair of windings. However, Kubo et al. teach a coil antenna and portable electronic apparatus comprising wherein an antenna (Fig. 2,
antenna 100), comprises at least one pair of windings (Fig. 2, windings 2A, 2B). Therefore, it would have been obvious to one of ordinary
skill in the art at the time of the invention to have an antenna comprise at least one pair of windings as taught by Kubo et al. with the
invention of Bass et al., for the purpose of customizing the shape of the antenna.

Claims 9-10, 13, 23-24 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al. in view of Swayze et al.

Referring to Claim 9, Bass et al. disclose all the limitations of Claim 5, but do not disclose wherein said opening is circular. However,
Swayze et al. teach an antenna comprising wherein an opening is circular (Fig. 3, and Pg. 1, Col. 2, Lns. 19-27). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have an opening circular as taught by Swayze et al. with the
invention of Bass et al., for the purpose of allowing the key into a slot.

Referring to Claim 10, Bass et al. disclose all the limitations of Claim 5, but do not disclose wherein said antenna is wound about said
opening. However, Swayze et al. teach an antenna comprising wherein an antenna is wound about an opening (Fig. 3, and Pg. 1, Col. 2,
Lns. 46-52). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have an antenna wound
about said opening as taught by Swayze et al. with the invention of Bass et al., for the purpose of receiving clearer reception.

Referring to Claim 13, Bass et al. in view of Swayze et al. disclose all the limitations of Claim 9, and Bass et al. further disclose further
comprising at least one lever (Fig. 2, handle 18), configured to actuate movement of said door clamp (Para. [0046]).

Referring to Claim 23, Bass et al. disclose all the limitations of Claim 22, but do not disclose wherein said opening is circular. However,
Swayze et al. teach an antenna comprising wherein an opening is circular (Flg. 3, and Pg. 1, Col. 2, Lns. 19-27). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have an opening circular as taught by Swayze et al. with the
invention of Bass et al., for the purpose of allowing the key into a slot.

Referring to Claim 24, Bass et al. disclose all the limitations of Claim 22, but do not disclose wherein said antenna is wound about said
opening. However, Swayze et al. teach an antenna comprising wherein an antenna is wound about an opening (Fig. 3, and Pg. 1, Col. 2,
Lns. 46-52). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have an antenna wound
about said opening as taught by Swayze et al. with the invention of Bass et al., for the purpose of receiving clearer reception.

Claims 1-28 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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1. Statement

Novelty (N) Claims 1-23 YES
Claims None NO

Inventive step (IS) Claims 23 YES
Claims 1-22 NO

Industrial applicability (IA) Claims 1-23 YES
Claims None NO

2. Citations and explanations:

Claims 1-22 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al in view of Wills et al.

Bass et al discloses in Fig. 1-10, a key identification system (Page 2, Par. (0040)) comprising: [Clm. 1] an imaging system (as stated on
Page 5, Par. (0062}, wherein the system includes an optical imaging device (digital camera) and a laser scanner) configured to capture an
image of the tip (not shown, but stated on Page 5, Par. (0062}, lines 7 and 8) of a master key (22), wherein said captured image of said tip
includes a contour of a groove in said master key (as stated on Page 5, Par. (0062), lines 9-13); and a logic configured to analyze said
captured image to determine characteristics of said groove based on said contour (as stated on Page 5, Par. (0061), lines 1-9) and further
to compare said characteristics of said groove with groove characteristics of known key blanks to determine the likelihood of a match
between said master key and a known key blank {comparing sequence is stated on Page 3, Par. 0043, lines 6-7 and 20-23); [CIm. 2]
wherein said logic includes a database containing data related to characteristics of grooves of known key blanks {as stated on Page 5,
Par. (0061), lines 9-14); [Cim. 3] wherein said imaging system includes a camera (50, as stated on Page 4, Par. (0056)); [Cim. 4] wherein
said imaging system includes a reflecting device (reflector plate (54)); [Cim. 5] wherein said imaging system includes a light (lighting panel
{52)); [CIim. 6] wherein said light is directed toward said reflecting device {as stated on Page 4, Par. (0057), lines 6-8); [CIm. 7] wherein
said light includes a shield (blocking plate (56)); [Cim. 8] wherein said captured image is a digital image (as stated on Page 4, Par. (0056}));
[Cim. 9] wherein said captured image comprises a sithouette of said tip of said master key {as stated on Page 4, Par. (0055), lines 12-16);
[Cim. 11, 12, 13] wherein said logic accounts for rolling, tilting and tipping of said master key with respect to said imaging system to
determine characteristics of said groove (wherein variable positioning is taken into account and does not affect imaging as stated on Page
3, Par. (0049), lines 1-12); [Clm. 15] an overhead camera positioned above and approximately perpendicular to said master key (as stated
on Page 4, Par. (0055), lines 12-16); [CIm. 16] wherein said groove characteristics are determined based on image data from both said
imaging system and said overhead camera (as stated on Page 5, Par. (0062), lines 1-4); [Cim. 17] wherein said logic calculates the
geometry of the groove contour (“quantify surface features.. such as the keyway groove™ and “identify the width and spacing of a keyway
groove” as stated on Page 5, Par. (0062)) as seen from a view of the tip parallel to the blade (“tip view” as stated on Page 5, Par. (0062)
line 7 and 8) based on data from both said imaging system and said overhead camera (as stated on Page 5, Par. (0062), line 1, wherein
the imaging system is used in addition with imaging device (50, as stated on Page 4, Par. {0056) and Page 5, Par. (0060)); [CIm. 19] a key
holder (retention mechanism, {19) as shown in Fig. 2, 3 and 6)} configured to hold said master key (22); [Clm. 20] wherein said key holder
includes a lower support {(base, (16) as shown in Fig. 1-3); [CIlm. 21] wherein said key holder includes an upper door (door clamp (14) as
shown in Fig. 1-3); and [Clm. 22] wherein said key holder includes a clamp (also door clamp (14} as shown in Fig. 1-3).

However, Bass et al does not disclose: [Clm. 1] wherein the imaging system captures an image at an angle between perpendicular and
paraliel to the blade of said master key; [Cim. 7] a shield to direct light away from said master key; [Cim. 10] wherein said characteristics of
said groove include the geometric shape of said groove; [Cim. 14] a mirror positioned to reflect an image of said master key to be captured
by said camera; [Clm. 18] wherein said logic calculates the geometry of the groove contour as though the tip were squarely cut based on
data from both said imaging system and said overhead camera.

Wills et al discloses in Fig. 1A-9, a key identification system (Col. 5, lines 66 and 67) comprising: {Clm. 1] wherein the imaging system (in
this case a laser (39) as shown in Fig. 6-9, which generates a beam of light to analyze the key's surface) captures an image at an angle
(8, as shown in Fig. 6-9) between perpendicular and parallel (as shown in Fig. 6-9, and as stated in Col. 12, lines 4-16) to the blade of said
master key; [Clm. 10] wherein said characteristics of said groove include the geometric shape of said groove (wherein the groove(s) are
considered to be the milling (as stated in Col. 5, lines 55-65), in which the geometric shapes bsing analyzed are considered to be the
“non-planar portions” of the side of the key as stated in Col. 11, lines 51-60); [CIm. 14] a mirror (29, as seen in Fig. 9) positioned to reflect
an image of said master key to be captured by said camera (as stated in Col. 7, lines 45-50; [CIm. 18] wherein said logic calculates the
geometry of the groove contour as though the tip were squarely cut based on data (wherein the bitting analysis (stated in Col. 16, lines
52-60) of the logic determines the groove contour in which the tip back to tip head are measured to determine cut geometry (as stated in
Col. 19, lines 42-57) from boeth said imaging system and said overhead camera (as stated in Col. 19, lines 60-64)).

Therefore, it would have been obvious to one having ordinary skill in the art at the time of the invention to modify Bass et al's key
identification system with an imaging system: that an image at an angle between the perpendicular and parallel axis of the key blade;
wherein the characteristics of the groove include the geometric shape of the groove; a mirror positioned to reflect the image of the master
key to be caplured by camera; and wherein the logic calculates the groove contour of the key through the tip of the key, all as taught Wills
et al for the purpose of providing an exact image of the master key which is to be duplicated onto another key blank.

In regards to Claim 7, wherein a shield is used to direct light away from the master key, a recitation of the intended use of the claimed
invention must result in a structural difference between the claimed invention and the prior art in order to patentably distinguish the claimed
invention from the prior art. If the prior art is capable of performing the intended use then it meets the claim. Therefore, the shield of Bass
et al is capable of being used to direct light away from the master key.

Form PCT/ISA/237 (Box No. V) (July 2009)

Page 365 of 476



PCT/US2010/033414 18.08.2010 .

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY
PCT/US2010/033414

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:

Claim 23 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not fairly teach or fairty suggest wherein a camera is
positioned above the blade of the key and configured to capture an image of a groove in the bottom (opposite surface) of the blade. Wills
et al is the closest reference to disclose the claim limitation, however, Wills et al does not disclose wherein the imaging system is
positioned at an angle above the key blade, but is angled to capture the bottom groove by the tip is a laser beam, not a camera.

Claims 1-23 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 7/ sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).
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Commissioner for Patents N 05 August 2010 Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450 . PCT Met . s71-272.

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)

Page 369 of 476



PCT/US2010/033414 18.08.2010

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2010/033414
Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
}Z{ the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D 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 international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D 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 funished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
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1. Statement

Novelty (N) Claims 1-23 YES
Claims None NO

Inventive step (IS) Claims 23 YES
Claims 1-22 NO

Industrial applicability (IA) Claims 1-23 YES
Claims None NO

2. Citations and explanations:

Claims 1-22 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al in view of Wills et al.

Bass et al discloses in Fig. 1-10, a key identification system (Page 2, Par. (0040)) comprising: [Clm. 1] an imaging system (as stated on
Page 5, Par. (0062}, wherein the system includes an optical imaging device (digital camera) and a laser scanner) configured to capture an
image of the tip (not shown, but stated on Page 5, Par. (0062}, lines 7 and 8) of a master key (22), wherein said captured image of said tip
includes a contour of a groove in said master key (as stated on Page 5, Par. (0062), lines 9-13); and a logic configured to analyze said
captured image to determine characteristics of said groove based on said contour (as stated on Page 5, Par. (0061), lines 1-9) and further
to compare said characteristics of said groove with groove characteristics of known key blanks to determine the likelihood of a match
between said master key and a known key blank {comparing sequence is stated on Page 3, Par. 0043, lines 6-7 and 20-23); [CIm. 2]
wherein said logic includes a database containing data related to characteristics of grooves of known key blanks {as stated on Page 5,
Par. (0061), lines 9-14); [Cim. 3] wherein said imaging system includes a camera (50, as stated on Page 4, Par. (0056)); [Cim. 4] wherein
said imaging system includes a reflecting device (reflector plate (54)); [Cim. 5] wherein said imaging system includes a light (lighting panel
{52)); [CIim. 6] wherein said light is directed toward said reflecting device {as stated on Page 4, Par. (0057), lines 6-8); [CIm. 7] wherein
said light includes a shield (blocking plate (56)); [Cim. 8] wherein said captured image is a digital image (as stated on Page 4, Par. (0056}));
[Cim. 9] wherein said captured image comprises a sithouette of said tip of said master key {as stated on Page 4, Par. (0055), lines 12-16);
[Cim. 11, 12, 13] wherein said logic accounts for rolling, tilting and tipping of said master key with respect to said imaging system to
determine characteristics of said groove (wherein variable positioning is taken into account and does not affect imaging as stated on Page
3, Par. (0049), lines 1-12); [Clm. 15] an overhead camera positioned above and approximately perpendicular to said master key (as stated
on Page 4, Par. (0055), lines 12-16); [CIm. 16] wherein said groove characteristics are determined based on image data from both said
imaging system and said overhead camera (as stated on Page 5, Par. (0062), lines 1-4); [Cim. 17] wherein said logic calculates the
geometry of the groove contour (“quantify surface features.. such as the keyway groove™ and “identify the width and spacing of a keyway
groove” as stated on Page 5, Par. (0062)) as seen from a view of the tip parallel to the blade (“tip view” as stated on Page 5, Par. (0062)
line 7 and 8) based on data from both said imaging system and said overhead camera (as stated on Page 5, Par. (0062), line 1, wherein
the imaging system is used in addition with imaging device (50, as stated on Page 4, Par. {0056) and Page 5, Par. (0060)); [CIm. 19] a key
holder (retention mechanism, {19) as shown in Fig. 2, 3 and 6)} configured to hold said master key (22); [Clm. 20] wherein said key holder
includes a lower support {(base, (16) as shown in Fig. 1-3); [CIlm. 21] wherein said key holder includes an upper door (door clamp (14) as
shown in Fig. 1-3); and [Clm. 22] wherein said key holder includes a clamp (also door clamp (14} as shown in Fig. 1-3).

However, Bass et al does not disclose: [Clm. 1] wherein the imaging system captures an image at an angle between perpendicular and
paraliel to the blade of said master key; [Cim. 7] a shield to direct light away from said master key; [Cim. 10] wherein said characteristics of
said groove include the geometric shape of said groove; [Cim. 14] a mirror positioned to reflect an image of said master key to be captured
by said camera; [Clm. 18] wherein said logic calculates the geometry of the groove contour as though the tip were squarely cut based on
data from both said imaging system and said overhead camera.

Wills et al discloses in Fig. 1A-9, a key identification system (Col. 5, lines 66 and 67) comprising: {Clm. 1] wherein the imaging system (in
this case a laser (39) as shown in Fig. 6-9, which generates a beam of light to analyze the key's surface) captures an image at an angle
(8, as shown in Fig. 6-9) between perpendicular and parallel (as shown in Fig. 6-9, and as stated in Col. 12, lines 4-16) to the blade of said
master key; [Clm. 10] wherein said characteristics of said groove include the geometric shape of said groove (wherein the groove(s) are
considered to be the milling (as stated in Col. 5, lines 55-65), in which the geometric shapes bsing analyzed are considered to be the
“non-planar portions” of the side of the key as stated in Col. 11, lines 51-60); [CIm. 14] a mirror (29, as seen in Fig. 9) positioned to reflect
an image of said master key to be captured by said camera (as stated in Col. 7, lines 45-50; [CIm. 18] wherein said logic calculates the
geometry of the groove contour as though the tip were squarely cut based on data (wherein the bitting analysis (stated in Col. 16, lines
52-60) of the logic determines the groove contour in which the tip back to tip head are measured to determine cut geometry (as stated in
Col. 19, lines 42-57) from boeth said imaging system and said overhead camera (as stated in Col. 19, lines 60-64)).

Therefore, it would have been obvious to one having ordinary skill in the art at the time of the invention to modify Bass et al's key
identification system with an imaging system: that an image at an angle between the perpendicular and parallel axis of the key blade;
wherein the characteristics of the groove include the geometric shape of the groove; a mirror positioned to reflect the image of the master
key to be caplured by camera; and wherein the logic calculates the groove contour of the key through the tip of the key, all as taught Wills
et al for the purpose of providing an exact image of the master key which is to be duplicated onto another key blank.

In regards to Claim 7, wherein a shield is used to direct light away from the master key, a recitation of the intended use of the claimed
invention must result in a structural difference between the claimed invention and the prior art in order to patentably distinguish the claimed
invention from the prior art. If the prior art is capable of performing the intended use then it meets the claim. Therefore, the shield of Bass
et al is capable of being used to direct light away from the master key.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:

Claim 23 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not fairly teach or fairty suggest wherein a camera is
positioned above the blade of the key and configured to capture an image of a groove in the bottom (opposite surface) of the blade. Wills
et al is the closest reference to disclose the claim limitation, however, Wills et al does not disclose wherein the imaging system is
positioned at an angle above the key blade, but is angled to capture the bottom groove by the tip is a laser beam, not a camera.

Claims 1-23 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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INTERNATIONAL SEARCHING AUTHORITY

PCT/US 07/02015

Box No. I Basis of this opinion

1. With regard to the langunage, this opinion has been established on the basis of:

the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D 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 434is.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of: -

a. type of material
D a sequence listing
D table(s) related to the sequence listing

b. format of material

D on paper

D in electronic form

c. time of filing/furnishing
D contained in the international application as filed
D filed together with the international application in electronic form

D furnished subsequently to this Authority for the purposes of search .

4. D In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto 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. 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) Claims 7,15 and 20 YES
Claims 1-6, 8-14, 16-19, 21-26 NO

Inventive step (IS) Claims none s
Claims 1-26 NO

Industrial applicability (IA) Claims 1-26 S
Claims none . NG

2. Citations and explanations:
Claims 1-8, 8-14, 16-19 and 21-23 lack novelty under PCT Article 33(3) as being anticipated by US 5,908,273 A to Titus et al. (herein after
Titus).

With respect to claim 1, Titus discloses an assembly (key duplicating apparatus 200, Fig 2-5) for duplicating a master key (original key
202; col 3 In 58-61, Fig 2-5), the assembly comprising: an optical imaging device (video camera 804, video image processor 808, Fig 8;
control system 900, Fig 9) for capturing an optical image (image of key; col 8 In 1-27, Fig 8} of at least a portion of the master key, a logic
{video image processor 808; col 8 In 1-13) for determining a key pattern {(key code 700; col 6 in 21-22, col 7 In 6-20, Fig 7a, 7b) of the
master key from the optical image of master key, a clamping assembly (key holder 204; col 3 In 66 to col 4 In 4, Fig 2) for clamping a key
blank (blank preform 2486; col 3 In 57-65) and a first cutting member (key-code cutter 252; col 4 In 44-50, Fig 4) for cutting a key pattern
{key-code; col 4 In 51-56, Fig 4) into the key blank.

With respect to claim 2, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the key pattern (key-code; col 4 In 51-
58) cut into the key blank (blank preform 248; col 4 In 51-56) is a duplication of the key pattern of master key (original key 202; coi 3 In 58-
61, Fig 2-5).

With respect to claim 3, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the logic (control system 900; col 9 In
1-34, Fig 9) directs the first cutting member (key-code cutter 252 via cutting tool motor 260} during duplication of the key pattern (key-
code; col 4 In 51-56) of master key (original key 202; col 3 In 58-61, Fig 2-5).

With respect to claim 4, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the optical image (image of key; col 8
In 1-27, Fig 8) is a digital image (via video image processor 808 is controlled by embedded PC central control system 902 via digital /O
interface 930; col 9 In 1-25).

With respect to claim 5, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the clamping assembly (key holder
204; col 3 In 66 to col 4 In 4, Fig 2) further comprises, a first clamping member (x-translation stage 214, y-transiation stage 218, key holder
204; col 3 In 66 to col 4 In 14, Fig 2) having a first clamping surface (x-translation stage 214) defining a width (x-direction; col 3 In 66 to col
4 in 14) and a second clamping member (y-translation stage 218; col 3 In 66 to col 4 In 14) having a second clamping surface (upper
surface of y-translation stage 218) defining a width (y-direction; col 3 In 66 to col 4 In 14).

With respect to claim 6, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the key blank (blank preform 245)
further comprises a blade (key shaft 102; col 3 In 36-44, Fig 1A) defining a width where the width of the first clamping member (key holder
204; col 3 In 66 to col 4 In 4, Fig 2) and the width of the second clamping member (col 13 In 53-62) are less than the width of the blade of
the key blank.

With respect to claim 8, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the first cutting member (key code
cutter 252, edge cutters 250; col 5 In 1-29) is a cutting wheel (Fig 4, 5).

With respect to claim 9, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) further comprising a retention mechanism
(key holder 204, Fig 2) for retaining the master key (original key 202; col 3 In 58-61) or the key blank (blank preform 245).

With respect to claim 10, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the retention mechanism further
comprises a base (x-translation stage 214, y-translation stage 218, key holder 204; col 3 In 66 to col 4 In 14, Fig 2) a retention plate (tip
holder 248; col 12 In 29-39) and a biasing member (key holder solenoid 928; col 9 In 23-25, Fig 9) biasing the retention plate towards the
base.

With respect to claim 11, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) further comprising a first positioning
member {x-translation stage 214, key holder 204; col 3 In 66 to col 4 In 14, Fig 2) and a second positioning member (y-translation stage
218), wherein the first and second positioning members engage the master key (original key 202) or the key blank (blank preform 245) to
position the master key or the key blank relative to the assembly.

See continuation sheet.
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Box V, item 2. Citations and explanations.

With respect to claim 12, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) further comprising a user interface {display
820; col 9 In 1-10) for providing output to a user.

With respect to claim 13, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) where the logic determines the key blank
{blank preform 245) from the optical image of the master key (original key 202). (Cutting tool motor 260 is controlled by the central control
system 902; col 9 in 11-25).

With respect to claim 14, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) where identity of the determined key blank
is output to the user by the user interface. (Titus discloses wherein if the measured key is determined to be lost or stolen, a signal may be
directed through the communications interface 940; col 12 In. 10-14.)

With respect fo claim 16, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) where the key blank (blank preform 245)
may be clamped in a first orientation or a second orientation. (Titus discloses inserting a double-sided key in either orientation; col 3 In 45-
56.)

With respect to claim 17, Titus discloses an method for duplicating a master key (original key 202) the method comprising capturing an
optical image {optical image: col 8 In 1-13) of at least a portion of the master key, providing a logic (via central control system 902) to
determine a key pattern (key code) of the master key from the optical image of the master key, securing a key blank (blank preform 245)
and cutting a key pattemn into the key blank. (See col 9 In 1-25, col 10 In 6-22.)

With respect to claim 18, Titus discloses a method where the key pattern (key code) cut into the key blank (blank preform 245) is a
duplication of the key pattern of the master key (original key 202). (See col 3 In 57-65.)

With respect to claim 19, Titus discloses a method further comprising using fogic to determine the key blank (blank preform 245). (See col
12 In 20-39.)

With respect to claim 21, Titus discloses a method further comprising, capturing an optical image (optical image; col 8 In 1-13) of at least a
portion of the key blank (blank preform 245) and using the logic to validate the key blank matches the master key (original key 202). (Titus
discloses using edge cutters 250 stroke or pass pattern computed that approximates the keyway profile shape is within acceptable
tolerances; col 13 In. 3-12.)

With respect to claim 22, Titus discloses a method further comprising capturing an optical image of at least a portion of the key pattern cut
into key blank (blank preform 245), using the logic to determine the key pattern cut into key blank, and using the logic to compare the key
pattern cut into the key blank with the key pattern of the master key. (See col 11 In 36-47).

With respect to claim 23, Titus discloses a method comprising using the logic to validate that the key pattern cut into the key plank (blank
preform 245) is within a predefined tolerance of the key pattern of the master key (original key 202). (See col 11 In 36-47).

Claims 24-26 lack novelty under PCT Article 33(2) as being anticipated by 2004/0095380 A1 to Bass et al, (herein after Bass).

With respect to claim 24, Bass discloses an assembly for identifying a key blank (identification system 10, Key Identification System KIDS)
for the duplication of a master key (master key; Bass para [0048], the assembly comprising, an optical imaging device (machine-
recognizable object verification system, bar code scanner; Bass para [0058]) for capturing an cptical image of at least a portion of the
master key, a logic for determining at least one feature (manufacturer; Bass para [0031]) of the master key from the optical image of aster
key for comparison with at least one feature of a plurality of key blanks, and identifying which of the plurality of key blanks is the proper key
blank (via indicative display rack; Bass para [0035], [0041]) and identifying which of the plurality of key blanks is the proper key blank for
duplication of the master key. .

With respect to claim 25, Bass discloses an assembly where identity of the proper key blank is output to a user by a user interface (display
rack; Bass para [0035], [0041]).

With respect to claim 26, Bass discloses an assembly wherein the user interface is a display rack (display rack; Bass para [0035], [0041])
for the display of the plurality of key blanks.

See continuation sheet.
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Claims 7 and 20 lack an inventive step under PCT Article 33(3) as being obvious over Titus.

With respect to claim 7, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) further comprising a second cutting member
(edge cutters 250; col 5 In 4-29, Fig 18) for cuiting the key pattern into key blank (blank preform 245), yet fails to disclose where the first
and second cutting members are capable of simuitanecusly cutting the key pattern into the key blank. However, Titus discloses forming a
keyway on a first side of a blank and subsequently forming a keyway on a second side of a blank for permitting maximum material removal
per pass. (col 13 In 3-23, Claim 37). Hence, it would have been obvious to one of skill in the art to duplicate the first cutting member of
Titus to construct an assembly comprising a second cutting member for cutting the key patitern into a key blank, where the first and second
cutting members are capable of simultaneously cutting the key pattern into a key blank for maximizing material removal per pass as taught
by Titus.

With respect to claim 20, Titus discloses a method of duplicating a master key (originat key 202) with a key blank (blank preform 245)
wherein the user is signaled through the communication interface (940) concerning the measured key, yet fails to disclose a method
further comprising outputting the determined key blank to a user. Hence, it would have been obvious to one of skill in the art to combine
the signaling through the communication interface with the identification of the key blank of Titus, to formulate a method further comprising
outputting the determined key blank to a user as taught by Titus. (col 12 in 10-14.)

Claim 15 lacks an inventive step under PCT Article 33(3) as being obvious over Titus in view of Bass.

With respect to claim 15, Titus discloses an assembly (key duplication apparatus 200) comprising a user interface (display 920; Titus col 8
in 1-10), yet fails to disclose an interface further comprising a display rack. However, Bass discloses a object identification system for
identification of key blanks comprising a display rack {display rack 100; Bass para [0070]) for indicating the appropriate key blank. Hence,
it would have been obvious to one of skill in the art to combine the assembly (key duplication apparatus 200) comprising a user interface
(display 920) of Titus with the display rack (display rack 100) of Bass to construct an assembly where the user interface is a display rack
for the display of a plurality of key blanks as taught by Bass.

Claims 1-26 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry.
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1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35

For more detailed instructions, see the notes on the accompanying sheet."

The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

O

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the intermational application will be published by the .
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The Intemational Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date:

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant’s
Guide, Volume H, National Chapters and the WIPO Internet site.

Name and mailing address of the ISA/US

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

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: §71-272-7774
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
16223-00058PCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 07/02015 23 January 2007 (23.01.2007) 23 January 2006 (23.01.2006)

Applicant

Hy-Ko Products Company

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 2 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. I:I This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

2. D Certain claims were found unsearchable (see Box No. II).
3. EI Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. [V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1

|X] as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characterizes the invention.
b. [:] none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (April 2007)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 07/02015

A. . CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B23C 1/16 (2007.01)
USPC - 409/81

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

B. FIELDS SEARCHED

IPC (8): B23C 1/16 (2007.01)
USPC: 409/81

Minimum documentation searched (classification system followed by classification symbols)

IPC (8): B23C 1/16 (2007.01)
USPC: 409/81, 93, 96

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(USPT,PGPB.EPAB,JPAB); Internet search via Google Web and Google Patent search engines.
Search Terms Used: key, duplicator, duplication, duplicate, optical, image, digital

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,908,273 A (TITUS et al.) 01 June 1999 (01.06.1999), col 3 In 45 to cot 4 In 14, col 4 In 51- | 1-14 and 16-23

- 56, col 5 In 1-29, col 6 In 21-22, col 7 in 6-20, col 8 In 1-27, col 9 In 1-34, col 10 In 6-22, col 11 In | e

Y 36-47, col 12 in 10-39, col 13 In 3-23, §3-62, Fig 2-5, 7a, 7b, 8, 9, 18, ctaim 37 15

X US 2004/0095380 A1 (BASS et al.) 20 May 2004 (20.05.2004), para [0031], [0035], [0041], 24-26

[0048], [0058], {0070) —_—

Y 15

A US 6,406,227 B1 (TITUS et al.) 18 June 2002 (18.06.2002), Fig 6, 9 1-26

A US 6,588,995 B2 (WILLS et al.) 08 July 2003 (08.07.2003), Fig 8, 9 1-26

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

[]

* Special categories of cited documents:

the priority date ciaimed

“T" later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the aplghqatlon but cited to understand
to be of particular relevance the principie or theory underlying the invention
“E" earlier application or patent but published on or after the international  «“X» document of particular relevance; the claimed invention cannot be
filing date " considered novel or cannot be considered to involve an inventive
“L” document which may throw-doubts on priority claim(s) or which is step when the document is taken alone
(smeegi;loree:s[?:lr’mh(ig ;hzc?ggg)cauon date of another Citation or other .y document of particular relevance; the claimed invention cannot be
P S Sp . . considered to involve an inventive step when the document is
“O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P"  document published prior to the international filing date but later than  «g»  4ocument member of the same patent family

Date of the actual completion of the international search

11 August 2007 (11.08.2007)

Date of mailing of the international search report

28 SEP 2007

Name and mailing address of the ISA/US

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

Facsimile No. §71-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: Risto Pribisich PCT

Mcdonald Hopkins LLC
600 Superior Avenue, E.
Suite 2100 WRITTEN OPINION OF THE
Cleveland, OH 44114 . INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

camonisery %8 SEP 2007

Applicant’s or agent’s file reference FOR FURTHER ACTION

16223-00058PCT . See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 07/02015 23 January 2007 (23.01.2007) 23 January 2006 (23.01.2006)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - B23C 1/16 (2007.01)
USPC - 409/81

Applicant  Hy_Ko Products Company

1. This opinion contains indications relating to the following items:

x Box No. | Basis of the opinion

D Box No. Il Priority
Box No. Il  Non-establishment of opinion with regard to novelty, invcntiv'c 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 or industrial applicability;
citations and explanations supporting such statement

Box No. VI  Certain documents cited

Box No. VII Certain defects in the international application

OOl XOg

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will 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 notified the Intemational Bureau under Rule 66.15;, that written
opinions of this International Searching Authority will not be so considered. Q

@ fit &\ the IPEA

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is i
a written reply together, where appropriate, with amendments, before the expiration of 3 months
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expir:

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

N
Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:
Mail Stop PCT, Attn: ISA/US Lee W. Young
Commissioner for Patents :
P.0O. Box 1450, Alexandria, Virginia 22313-1450 11 AUQUSt 2007 (1 1 082007) PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

" Form PCT/ISA/237 (cover sheet) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 07/02015
Box No. I Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
D a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2, D 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 international application, this opinion has been
established on the basis of: .

a. type of material
D a sequence listing
D table(s) related to the sequence listing

b. format of material

D on paper

D in electronic form

¢. time of filing/furnishing
D contained in the international application as filed
I:I filed together with the international application in electronic form

D furnished subsequently to this Authority for the purposes of search

4. L—_] In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additional copics 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:

Form PCT/1ISA/237 (Box No. I) (April 2007)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHS)RITYJ PCTIUS 07/02015
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) Claims 7,15 and 20 YES
Claims 1-6, 8-14, 16-19, 21-26 NO
Inventive step (IS) Claims none YES
Claims 1-26 NO
Industrial applicability (1A) Claims 1-26 YES
Claims none _ NO

2. Citations and explanations:
Claims 1-6, 8-14, 16-19 and 21-23 lack novelty under PCT Article 33(3) as being anticipated by US 5,908,273 A to Titus et al. (herein after
Titus).

With respect to claim 1, Titus discloses an assembly (key duplicating apparatus 200, Fig 2-5) for duplicating a master key (original key
202; cot 3 In 58-61, Fig 2-5), the assembly comprising: an optical imaging device (video camera 804, video image processor 808, Fig 8;
controf system 800, Fig 9) for capturing an optical image (image of key; col 8 In 1-27, Fig 8) of at least a portion of the master key, a logic
(video image processor 808; col 8 In 1-13) for determining a key pattem (key code 700; col 6 In 21-22, col 7 In 6-20, Fig 7a, 7b) of the
master key from the optical image of master key, a clamping assembly (key holder 204; col 3 In 66 to col 4 In 4, Fig 2) for clamping a key
blank (blank preform 246; col 3 in 57-65) and a first cutting member (key-code cutter 252; col 4 In 44-50, Fig 4) for cutting a key pattern
(key-code; col 4 In 51-56, Fig 4) into the key blank.

With respect to claim 2, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the key pattern (key-code; col 4 In 51-
56) cut into the key blank (blank preform 246; col 4 In 51-56) is a duplication of the key pattern of master key (original key 202; col 3 In 58-
61, Fig 2-5).

With respect to claim 3, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the logic (control system 900; col 9 In
1-34, Fig 9) directs the first cutting member (key-code cutter 252 via cutting tool motor 260) during duplication of the key pattern (key-
code; col 4 In 51-56) of master key (original key 202; col 3 In 68-61, Fig 2-5).

With respect to claim 4, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the optical image (image of key; col 8
In 1-27, Fig 8) is a digital image (via video image processor 808 is controlled by embedded PC central control system 802 via digital /O
interface 930; coi @ In 1-25).

With respect to claim 5, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the clamping assembly (key holder
204; col 3 In 66 to col 4 In 4, Fig 2) further comprises, a first clamping member (x-translation stage 214, y-translation stage 218, key holder
204; col 3 In 66 to col 4 In 14, Fig 2) having a first clamping surface (x-translation stage 214) defining a width (x-direction; col 3 In 66 to col
4 |In 14) and a second clamping member (y-translation stage 218; col 3 In 66 to col 4 In 14) having a second clamping surface (upper
surface of y-translation stage 218) defining a width (y-direction; col 3 In 66 to col 4 In 14).

With respect to claim 6, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the key blank (blank preform 245)
further comprises a blade (key shaft 102; cof 3 In 36-44, Fig 1A) defining a width where the width of the first clamping member (key holder
204; col 3 In 66 to col 4 In 4, Fig 2) and the width of the second clamping member (col 13 In §3-62) are less than the width of the blade of
the key blank.

With respect to claim 8, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) where the first cutting member (key code
cutter 252, edge cutters 250; col 5 In 1-29) is a cutting wheel (Fig 4, 5).

With respect to claim 9, Titus discloses an assembly (key duplicating apparatus 200; Fig 2-5) further comprising a retention mechanism
(key holder 204, Fig 2) for retaining the master key (original key 202; col 3 In 58-61) or the key blank (bfank preform 245).

With respect to claim 10, Titus discloses an assembiy (key duplicating apparatus 200; Fig 2-5) where the retention mechanism further
comprises a base (x-translation stage 214, y-translation stage 218, key holder 204; col 3 In 66 to col 4 In 14, Fig 2) a retention plate (tip
hotder 248; col 12 In 29-39) and a biasing member (key holder solenoid 928; col 9 in 23-25, Fig 9) biasing the retention plate towards the
base.

With respect to claim 11, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) further comprising a first positioning
member (x-translation stage 214, key holder 204; col 3 In 66 to col 4 In 14, Fig 2) and a second positioning member (y-translation stage
218), wherein the first and second positioning members engage the master key (original key 202) or the key blank (blank preform 245) to
position the master key or the key blank relative to the assembly.

See continuation sheet.
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 07/02015

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V, item 2. Citations and explanations.

With respect to claim 12, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) further comprising a user interface (display
920; col 9 In 1-10) for providing output to a user.

With respect to claim 13, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) where the logic determines the key blank
(blank preform 245) from the optical image of the master key (original key 202). (Cutting tocl motor 260 is controlled by the centrat control
system 902; col 9 In 11-25).

With respect to claim 14, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) where identity of the determined key blank
is output to the user by the user interface. (Titus discloses wherein if the measured key is determined to be lost or stolen, a signal may be
directed through the communications interface 940; col 12 In. 10-14.)

With respect to claim 16, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) where the key blank (blank preform 245)
may be clamped in a first orientation or a second orientation. (Titus discloses inserting a double-sided key in either orientation; col 3 In 45-
56.)

With respect to claim 17, Titus discloses an method for duplicating a master key (origina! key 202) the method comprising capturing an
opticai image (optical image; col 8 In 1-13) of at least a portion of the master key, providing a logic (via central control system 902) to
determine a key pattern (key code) of the master key from the optical image of the master key, securing a key blank (blank preform 245)
and cutting a key pattern into the key blank. (See col 9 In 1-25, col 10 In 6-22.)

With respect to claim 18, Titus discloses a method where the key pattern (key code) cut into the key blank (blank preform 245) is a
duplication of the key pattern of the master key (original key 202). (See col 3 In 57-65.)

With respect to claim 19, Titus discloses a method further comprising using logic to determine the key blank (blank preform 245). (See col
12 In 20-39.)

With respect to claim 21, Titus discloses a method further comprising, capturing an optical image (optical image; col 8 In 1-13) of at least a
portion of the key blank {blank preform 245) and using the logic to validate the key blank matches the master key (original key 202). (Titus
discloses using edge cutters 250 stroke or pass pattern computed that approximates the keyway profile shape is within acceptable
tolerances; col 13 In. 3-12.)

With respect to claim 22, Titus discloses a method further comprising capturing an optical image of at least a portion of the key pattem cut
into key blank (blank preform 245), using the logic to determine the key pattern cut into key blank, and using the logic to compare the key
pattem cut into the key blank with the key pattem of the master key. (See co!l 11 in 36-47).

With respect to claim 23, Titus discloses a method comprising using the logic to validate that the key pattem cut into the key plank (blank
preform 245) is within a predefined tolerance of the key pattern of the master key (original key 202). (See col 11 In 36-47).

Claims 24-26 lack novelty under PCT Article 33(2) as being anticipated by 2004/0095380 A1 to Bass et al. (herein after Bass).

With respect to claim 24, Bass discloses an assembly for identifying a key blank (identification system 10, Key Identification System KIDS)
for the duplication of a master key (master key; Bass para [0048), the assembly comprising, an optical imaging device (machine-
recognizable object verification system, bar code scanner; Bass para [0058]) for capturing an optical image of at least a portion of the
master key, a logic for determining at least one feature (manufacturer; Bass para {0031]) of the master key from the optical image of aster
key for comparison with at feast one feature of a plurality of key blanks, and identifying which of the plurality of key blanks is the proper key
blank (via indicative display rack; Bass para [0035], [0041]) and identifying which of the plurality of key blanks is the proper key blank for
duplication of the master key.

With respect to claim 25, Bass discloses an assembly where identity of the proper key blank is output to a user by a user interface (display
rack; Bass para [0035], {004 1}).

With respect to claim 26, Bass discloses an assembly wherein the user interface is a display rack (display rack; Bass para [0035], [0041])
for the display of the plurality of key blanks.

See continuation sheet.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V, item 2. Citations and explanations.

Claims 7 and 20 lack an inventive step under PCT Article 33(3) as being obvious over Titus.

With respect to claim 7, Titus discloses an assembly (key duplication apparatus 200; Fig 2-5) further comprising a second cutting member
{edge cutters 250; col 5 In 4-29, Fig 18) for cutting the key pattern into key btank (blank preform 245), yet fails to disclose where the first
and second cutting members are capable of simultaneously cutting the key pattern into the key blank. However, Titus discloses forming a
keyway on a first side of a blank and subsequently forming a keyway on a second side of a blank for permitting maximum material removal
per pass. (col 13 1n 3-23, Claim 37). Hence, it would have been obvious to one of skill in the art to duplicate the first cutting member of
Titus to construct an assembly comprising a second cutting member for cutting the key pattern into a key blank, where the first and second
cutting members are capable of simultaneously cutting the key pattern into a key blank for maximizing material removal per pass as taught
by Titus.

With respect to claim 20, Titus discloses a method of duplicating a master key (original key 202) with a key blank (blank preform 245)
wherein the user is signaled through the communication interface (940) conceming the measured key, yet fails to disclose a method
further comprising outputting the determined key blank to a user. Hence, it would have been obvious to one of skill in the art to combine
the signaling through the communication interface with the identification of the key blank of Titus, to formulate a method further comprising
outputting the determined key blank to a user as taught by Titus. (col 12 In 10-14.)

Claim 15 lacks an inventive step under PCT Article 33(3) as being obvious over Titus in view of Bass.

With respect to claim 15, Titus discloses an assembly (key duplication apparatus 200) comprising a user interface (display 920; Titus col 9
In 1-10), yet fails to disclose an interface further comprising a display rack. However, Bass discloses a object identification system for
identification of key blanks comprising a display rack (display rack 100; Bass para {0070]) for indicating the appropriate key blank. Hence,
it would have been obvious to one of skill in the art to combine the assembly (key duplication apparatus 200) comprising a user interface
(display 920) of Titus with the display rack (display rack 100) of Bass to construct an assembly where the user interface is a display rack
for the display of a plurality of key btanks as taught by Bass.

Claims 1-26 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry.
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NOTES TO FORM PCT/ISA/220

. These Notes are iitended to give the basic instructions concerning the filing of amendments under Article 19. The
Notes are based on the requirements of the Patent Cooperanon Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more

detailed information, see also the PCT Applicant s Guide, a publicanon of WIPO.
In these Notes, “Article,” “Rule” and “Secuon” refer to the provisions of the PCT, the PCT Regulations and the PCT

Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has. after having recerved the intemational search report and the written opinion of the Intemational
Searching Authonry. one opportunity 16 amend the claims of the internauonal applicauon. It should however be emphasized
that, since all parts of the international application (claims, description and drawings) may be amended dunng the
intcmational preliminary cxamination procedure, there 1s usuaily no need to file amendments of the claims under Arucle 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, 1t should be emphasized that provisional
protection is available in some States only (see PCT Applicant’'s Guide, Volume I/A, Annexes Bl and B2).

The attention of the applicant i1s drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authonty has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant s Guide, Volume VA, paragraph 296).

What parts of the international application may be amended ?
Under Article 19, only the claims may be amended.
During the intemational phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the Intermational Preliminary Examining Authority.

Upon entry into the nationai phase, all parts of the intemational application may be amended under Article 28 or
where applicable, Article 41. . ' ’

When ?  Within 2 months from the date of transmittal of the international search report or 16 months from the priority date
whichever time limit expires later. [t should be noted, however, that the amendments will be considered as haviné
been received on time if they are received by the Intemational Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments ?
The amendments may only be filed with the Intemational Bureau and not with the receiving Office or the

International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

Either by cancelling one ormore entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
arpendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be

renumbered consecutively (Section 205(b)).

How ?

The amendments must be made in the ianguage in which the international application is to be published.

What documents must/may accompany the amendments ?

Letter (Section 205(b)):

The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. [t shoul
confused with the “Statement under Article 19(1)” (see below, under “Statement under Article 19(1 )3; d not be
The letter must be in English or French, at the choice of the applicant. However, if the lan

. 7 A % o . d guage of the
international application is English, the letter must be in English; if the langn g of the i i
application is French, theletter must be in French. guage ¢ international

Notes to Form PCT/ISA/220 (first sheet) (January 2004)
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NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must. in

paruicular, indicate. in connechon with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped), whether

(i) the claim is unchanged;
(ii) the claim is cancelled;
(iti) the claim is new,;
(1v) the claim replaces one or more claims as filed,
{v) the claim s the result of the division of a claim as filed.

The following examplesillustrate the manner in which amendments must be explained in the accompanying

letter:
. {Where originally there were 48 claims.and after amendment of some claims there are 51
“Claims | to 29, 31,32, 34, 35, 37 10 48 replaced by amended claims beanng the same numbers,

claims 30, 33 and 36 unchanged; new claims 49 to 51 added.”
2. [Where onginally there were |5 claims and afier amendment of all claims there are | 1]:
*Claims | to |5 replaced by amended claims 1 to | 1."
[Where originally there were 14 claims and the amendments consist in cancelling some claims and 1n adding

new claims]:
“Claims | to 6 and 14 unchanged; claims 7 to 13 cancelled, new claims 15, 16 and 17 added.” or

“Claims 7 to 13 cancelled; new claims 15, 16 and |7 added; all other claims unchanged.".

4. [Where vanious kinds of amendments are made):
“Claims 1-10 unchanged; claims 11 to 13, |18 and 19 cancelled; claims 14, 15 and 16 replaced by amcnded

claim 14; claim 17 subdivided into amended claims 15, 16 and 17; newclaims 20 and 2] added.”

“Statement under Article 19(1)” (Rule 46.4) )

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that
such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)).
The statermznt will be published with the international application and the amended claims.

It must br in the language in which the international applicatign is to be published.

It must b brief, not exceeding 500 words if in English or if translated into English.

1t should not be con fused with and does not replace the letter indicating the differences between the claims as filed
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by
using the words *“Statement under Article 19(1).”

It may not contain any disparaging comments on the intermational search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the intemational search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has already been fifed

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has aiready been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement) with the International Bureau, also file with the Intermational
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401).

If a demand for international preliminary examination is made, the written opinion of the Intemational Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
International Searching Authority and where it has notified the International Bureau under Rule 66.1bis(b), be
considered to be a written opinion of the International Preliminary Examining Authority. If a demand is made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international applicatiou‘-':»r entry.into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to,

the translation of the claims as filed.
For further details on the requirements of each designated/elected Office, see the PCT Applicant’'s Guide,

Volume II.

Notes to Form PCT/ISA/220 (second sheet) (fanuary 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
16223-00154

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2010/033421 03 May 2010 (03.05.2010) 01 May 2009 (01.05.2009)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
HY-KO PRODUCTS

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 5 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:

\/

M Box No. 1 Basis of the report

D Box No. 1T Priority

l:l Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

D Box No. IV Lack of unity of invention

}I{ Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

l:l Box No. VI Certain documents cited

l:l Box No. VII Certain defects in the international application

l:l 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
01 November 2011 (01.11.2011)

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: ptO3.pct@wipo.int

Form PCT/IB/373 (January 2004)

Page 389 of 476



PCT/US2010/033421 17.09.2010

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: DAVID B. CUPAR PC T

MCDONALD HOPKINS LLC
600 SUPERIOR AVENUE, EAST
CLEVELAND, OH 44114 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

o 17 SEP 2000

Applicant’s or agent’s file reference FOR FURTHER ACTION

16223-00154 See paragraph 2 below
International application No. Intemational filing date (day/month/year) Priority date (day/month/vear)
PCT/US 10/33421 03 May 2010 (03.05.2010) 01 May 2009 (01.05.2009)

International Patent Classification (IPC) or both national classification and 1PC
IPC(8)- B21K 13/00, B23C 1/16 (2010.01)
USPC - 76/110, 409/81

Applicant HY-KO PRODUCTS

1. This opinion contains indications relating to the following items:

m Box No. 1 Basis of the opinion

D Box Ne. 1l 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 or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

OO0 XOO

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will 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 notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

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
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion Althorized officer:

Mail Stop PCT, Attn: ISA/US Lee W. Young
Commissioner for Patents -

P.O. Box 1450, Alexandria, Virginia 22313-1450 22 JL“y 2010 (22072010) PCT Helpdesk: 571-2724300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 10/33421
Box Ne. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
B} the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D 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 international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in electronic form

D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D 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:

Form PCT/ISA/237 (Box No. 1) (July 2009)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 10133421

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) Claims None YES
Claims 1-20 NO
Inventive step (IS) Claims None YES
v
Claims 1-20 NO
Industrial applicability (1A) Claims 1-20 YES
N Claims None NO

2. Citations and explanations:
Claims 1-20 lack novelty under PCT Article 33(2) as being anticipated by US 2007/0224008 A1 to Bass, et al. (hereinafter .Bass.).
Regarding claim 1, Bass teaches a key identification system comprising: a sensing system configured to extract bitting information from a
master key (para [0043]); and a logic configured to analyze said bitting information to determine characteristics of said bittings of said
master kay and further to compare said characteristics of said bittings with bitting characteristics of known key blanks to determine the
likelihood of a match between said master key and a known key blank (para [0061]).

Regarding claim 2, Bass teaches that said logic includes a database containing data related to bitting characteristics of known key blanks
{para [0061]}.

Regarding claim 3, Bass teaches that said sensing system comprises an imaging system (para [0060]).

Regarding claim 4, Bass teaches that said imaging system is configured to capture an image of the bittings of said master key (para
[0060}).

Regarding claim 5, Bass teaches that said imaging system includes a ca}nera (para [0056]).

Regarding claim 6, Bass teaches that said camera is positioned perpendicular to the blade of said master key (para [0055]).

Regarding claim 7, Bass teaches that said imaging system includes a light (para [0058]).

Regarding claim 8, Bass teaches that said captured image is a digital image {para [0056]).

Regarding claim 9, Bass teaches a key holder to hold said master key (para [0047]).

Regarding claim 10, Bass teaches that said key holder comprises a support and an upper door (base 16 and door clamp 14; para [0047]).

Regarding claim 11, Bass teaches that said data related to bitting characteristics of known key blanks includes a set of depths at given
blade spacing points associated with a given key blank (para [0060]).

Regarding claim 12, Bass teaches that said data related to bitting characteristics of known key blanks includes a set of bitting flat widths at
given blade spacing points associated with a given key blank (para [0060]).

Regarding claim 13, Bass teaches that said data reiated to bitting characteristics of known key blanks includes a set of bitting centers
associated with a given key blank (para [0061)).

B s
Regarding claim 14, Bass teaches that said logic compares the depth of the master key bitting at each spacing point to said set of depths

for said given key blank (para [0060]). :

Regarding claim 15, Bass teaches that said logic computes a score for said given key blank based on the comparison between the depths
of said master key at each spacing point and said set of depths for said given key blank (inherent to a comparison logic; para [0060]).

(see continuation in supplemental box)

Form PCT/ISA/237 (Box No. V) (July 2009)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

PCT/US 10/33421

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of’
Box No. V(2) -- Citations and Explanations

Regarding claim 16, Bass teaches that said logic compares the bitting flat widths of the master key bitting at each spacing point to said set
of bitting flat widths for said given key blank (inherent to a comparison logic; para [0060]).

Regarding claim 17, Bass teaches that said logic computes a score for said given key blank based on the comparison between the bitting
flat widths of said master key at each spacing point and said set of bitting flat widths for said given key blank (inherent to a comparison
logic; para [0060]).

Regarding claim 18, Bass teaches that said logic compares the bitting centers of the master key bitting to said set of bitting centers for said
given key blank (inherent to a comparison logic; para [0060]).

Regarding claim 19, Bass teaches that said logic computes a score for said given key blank based on the comparison between the bitting
centers of said master key and said set of bitting centers for said given key biank (inherent to a comparison logic; para [0060]).

Regarding claim 20, Bass teaches that said logic analyzes one of a bitting depth, a bitting flat width, and a bitting center of said master key

at a blade spacing point shifted from said blade spacing point associated with a given key blank (determining where along the blade the
key pattemn begins; para [00601).

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (July 2009)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

16223-00154 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 10/33421 03 May 2010 (03.05.2010) 01 May 2009 (01.05.2009)

Applicant

HY-KO PRODUCTS

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of intemational search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.65is(a)).

[ D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable (see Box No. I1).
3. D Unity of invention is lacking {see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1
|Z| as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

PCT/US2010/033421 17.09.2010

International application No.
PCT/US 10/33421

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B21K 13/00, B23C 1/16 (2010.01)
USPC - 76/110, 409/81

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢!
IPC (8) - B21K 13/00, B23C /16 (2010.01)
USPC - 76/110, 409/81

lassification symbols)

USPC - 76/1, 101.1; 409/79, 84, 93; 70/266, 336, 393, 406

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

£

Electronic data base consulted during the intemational search (name of

key bitting

data base and, where practicable, search terms used)

PUBWEST (PGPB,USPT,USOC,EPAB,JPAB) Terms - image imaging camera blank select choose determine identify light door master

Google - key blank identification digital camera master; key blank identification digital camera logic holder door

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2007/0224008 A1 (BASS, ET AL.) 27 September 2007 (27.09.2007), para [0043], [0047], 1-20
[0055}-{0061]
A US 5,127,532 A (CIMINO, ET AL.) 07 July 1992 (07.07.1992), entire document 1-20
A US 6,065,911 A (ALMBLAD, ET AL.) 23 May 2000 (23.05.2000), entire document 1-20

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

O

* 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 application or patent but 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)

“0O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” 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

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

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such d 1ts, such ¢ ination
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 July 2010 (21.07.2010)

Date of mailing of the international search report

17-SEP 2010

Name and mailing address of the ISA/US

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

Facsimile No. s571.273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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PATENT APPLICATION

Inventor: Chester O.D. Thompson
William R. Mutch

Docket No.:  16223-00341

KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Application No. 15/351,634 filed on
November 15, 2016 entitled “KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE
SCANNING,” which is a continuation of U.S. Application No. 14/162,157 filed on January
23, 2014 entitled “KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE
SCANNING,” which is a continuation of U.S. Application No. 12/772,709 filed on May 3,
2010 entitled “KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING,”
which claims the benefit of priority of U.S. Provisional Patent Application Ser. No.
61/215,152 filed on May 1, 2009, and U.S. Provisional Patent Application Ser. No.
61/275,654 filed on September 1, 2009, each of which are hereby incorporated by reference

in their entirety.
FIELD OF ART

[0002] This invention relates generally to the field of systems for identifying objects and,
more particularly to systems for utilizing electronic means for identifying key blanks that are

compatible with an unknown key.
BACKGROUND OF THE INVENTION

[0003] The art of key replication is well known. Commonly, a key intended for duplication
(the master key) is copied on to an appropriately identified key blank utilizing any number of

different systems known in the art. The process of identifying an appropriate key blank to use

{7284970: } 1
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when making copies of a key can be a difficult, tedious and time consuming affair. It is
important that each master key be copied onto the proper key blank so as to prevent
numerous adverse consequences caused by reproducing a master key onto an inappropriate
key blank. However, choosing the correct key blank can be difficult even for experts in the

field.

[0004] There are hundreds, if not thousands, of key blanks, and many blanks are not readily
distinguished from others. Identifying the correct key blank for use in duplication involves
selecting a blank from hundreds or even thousands of possibilities, where differences
between key blanks may be very subtle. These hard-to-notice subtleties significantly increase
the level of difficulty for all operators of such key replication systems, both inexperienced

trainees and experts alike.

[0005] Once a key blank is chosen, it goes through a cutting process. The typical cutting
process simply traces the profile of the master key onto the key blank, such that the key blank
will exactly match (within the error limits and accuracy of the tracing machine) the original
master key. Normally, a mechanically linked cutting wheel actually cuts into the key blank
while it mimics the movement of the tracer as the tracer moves longitudinally along the
profile of the master key. If the incorrect key blank is provided during this process, the key
blank being formed into the duplicate key may not possess the correct longitudinal length,
thereby causing a failure. When this type of failure occurs, the entire process of selecting a
key blank for replication and then mechanically cutting the key must begin again. Worse still,
if the blank has the proper length but does not possess the appropriate thickness, contour,
groove or other traits, the failure may not be discovered until the key is actually inserted into

the lock.

[0006] Businesses that offer key cutting services are often times not staffed by experienced

locksmiths. Instead, employees are usually trained to “eyeball” what is thought to be the

{7284970: } 2
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correct blank and then cut a duplicate key. Such informal and imprecise key blank
identification invariably increases the rate of failures for the duplication process. These
failures often occur at the expense of the industry and to the extreme dismay of the key
holder. Therefore, the industry would welcome an easy-to-use key blank identification

system that increases the accuracy and efficiency of key replication.

[0007] Not surprisingly, numerous attempts have been made to improve identification
systems and/or key replication systems. Many of these improvements include imaging
systems designed to determine the proper key blank based on physical parameters of the key

to be copied, such as length, shape, and groove characteristics.

[0008] While many of these systems provide useful improvements for determining a proper
key blank, they still suffer from various deficiencies. Specifically, many of these systems
compare scanned data from a master key to be copied with data from known key blanks in
order to determine if the master key matches the key blank. However, in some instances the
scanned key parameters and the key blank data are insufficient to determine a matching key
blank. In such cases, additional information about the master key and the key blank would be
useful in narrowing the field of prospective key blanks. Accordingly, an improved system

and method for determining a key blank is needed.
SUMMARY

[0009] A key identification system is provided. The key identification system comprises an
imaging system to capture an image of a master key, and a logic to analyze the image. The
imaging system may be configured to capture an image of a groove in the key from an angle
between perpendicular and parallel to the blade of said master key. The logic analyzes the
captured image to compare characteristics of the groove with groove characteristics of known

key blanks.

{7284970: } 3
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[0010] The key identification system may account for the orientation or positioning of the
master key with respect to the imaging system or key holder to determine groove
characteristics of the master key. For example, the logic may analyze a contour of the groove
and determine groove characteristics of the master key based on the contour and the

orientation and positioning of the master key.
DESCRIPTION OF THE DRAWINGS

[0011] Objects and advantages together with the operation of the invention may be better
understood by reference to the following detailed description taken in connection with the

following illustrations, wherein:

[0012] FIG. 1 illustrates a master key;

[0013] FIG. 2aillustrates a first example configuration of a key ID system;

[0014] FIG. 2b illustrates a second example configuration of a key ID system;

[0015] FIG. 3 illustrates an example silhouette of a key tip;

[0016] FIG. 4 illustrates an example configuration of a key ID system with reflectors;
[0017] FIG. 5 illustrates an example scanned image of a master key blade silhouette;
[0018] FIG. 6 illustrates an example projection of a tip outline onto the image of a tip;
[0019] FIG. 7 illustrates an example calculated data set of tip groove contours;

[0020] FIG. 8 illustrates an example matching comparison between master key tip contour

data and stored key blank data; and

[0021] FIG. 9 illustrates an example unmatched comparison between master key tip

contour data and stored key blank data.

[0022] FIG. 10 illustrates the coordinate references for the outline camera image.

{7284970: } 4
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[0023] FIG. 11 illustrates the coordinate references for the outline camera image including

the outline vanishing point.

[0024] FIG. 12 illustrates the coordinate references for the groove camera image including

the groove vanishing point relating to the y-axis projection.

[0025] FIG. 13 illustrates the coordinate references for the groove camera image including

the groove vanishing point relating to the x-axis projection.
[0026] FIG. 14 illustrates an angular coordinate system for a master key.
DETAILED DESCRIPTION OF THE INVENTION

[0027] Reference will now be made in detail to exemplary embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. It is to be
understood that other embodiments may be utilized and structural and functional changes

may be made without departing from the respective scope of the present invention.

[0028] A system and method for identifying a key blank are provided. The system (“key ID
system”) analyzes a master key to be duplicated, such as a house key, car key or other key,
and determines the appropriate key blank to be used in duplicating the master key. The
system and method described herein may be used independently to determine a proper key
blank, or may be used in conjunction with other systems to narrow the field of prospective
key blanks. Moreover, it will be understood that existing key identification systems may be

modified or retrofitted to implement some or all features described herein.

[0029] The key ID system may scan a master key to determine traits and characteristics of
the master key. Based on these characteristics, the key ID system may then determine the
proper key blank to be used to duplicate the master key. The key ID system may include any
means known in the art for determining the traits and characteristics of the master key

geometry. For example, the key ID system may include an imaging system, such as a camera,
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laser, or any other imaging system known in the art. The imaging system may scan the master
key to determine characteristics of the master key, specifically characteristics that may be
unique to a specific key blank. While the key ID system is described herein as including an
imaging system, it will be appreciated that other known methods or devices, such as electrical
or mechanical sensors, may be used in place of or in conjunction with the imaging system to

determine the traits and characteristics of the master key geometry.

[0030] With reference to FIG. 1, a master key 10 is depicted. The master key 10 may
include standard key features such as a head 16 connected to a blade 18 and a groove 11. The
groove 11 may comprise a channel, opening, geometric shape, or other indentation formed in
the blade 18. A master key 10 may include a single groove 11 on one side of the blade 18, a
single groove 11 on each side of the blade 18, multiple grooves 11 on either side of the blade
18, or any other configuration of grooves 11 with respect to the blade 18. Further, it will be
appreciated, that the master key 10 may be any key and is not limited to keys having a head

16, blade 18 or groove 11.

[0031] The key ID system may include a key holder to hold the master key. The key holder
may be any device capable of holding or supporting a master key. For example, as shown in
FIGS. 2a and 2b, the key holder 13 may comprise a lower support 15 and an upper door 12 to
close onto the key. The key holder may alternatively comprise a clamp, gripper, platform,

suspension, or any other device configured to hold the master key 10.

[0032] In an embodiment, the key ID system includes a camera system. The camera system
includes one or more cameras configured to record images, such as digital images, of the
master key. The camera system may further include other components to assist in recording
images of the master key, such as lights and mirrors. The lights may be positioned to enhance
the clarity and quality of the image recorded by the camera. The mirrors may be positioned to

allow a camera in a first position to record an image of the key from a second position. The
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mirrors may further allow a single camera to record multiple images of the master key from
different angles, thereby increasing the amount of information related to the master key

recorded by a single camera.

[0033] The key ID system may include a logic to analyze images captured by the imaging
system. As used herein, the term “logic” includes but is not limited to a software, a firmware,
an executable program, a hardware or hard-wired circuit, or combinations thereof. For
example, based on a desired application or needs, a logic may include a software controlled
microprocessor, discrete logic like an application specific integrated circuit (ASIC), an
analog circuit, a digital circuit, a programmed logic device, a memory device containing
instructions, or the like. Logic may include one or more gates, combinations of gates, or other
circuit components. Logic may also be fully embodied as software. Where multiple logical
logics are described, it may be possible to incorporate the multiple logical logics into one
physical logic. Similarly, where a single logical logic is described, it may be possible to

distribute that single logical logic between multiple physical logics.

[0034] The logic may be configured to determine a correlation or likelihood of a match
between a known key blank and the master key. For example, the logic may include a
database to store key related information (“key data”). The key data may include
characteristics of known key blanks, such as length, shape, bitting information, size, shape
and location of key grooves, and other geometric and physical characteristics of known key
blanks. The database may be integral with the logic, in communication with the logic, or
remotely accessible to the logic. The database may associate key data with specific key
blanks or with types or groups of key blanks. For example, the database may associate key
data with specific key manufacturers or different types of keys such as house keys or car
keys. The key ID system may access the database to compare scanned characteristics of the

master key with the stored key data in the database. Key blanks that do not have
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characteristics consistent with those of the master key may be then ruled out as possible
matches for the key blank. The key ID system may scan the master key 10 one or more

angles and compare the scanned data with stored key data.

[0035] The key ID system may scan a master key 10 to determine information related to the
groove 11. Keys and key blanks commonly include a groove 11 or grooves 11 in the blade 18
of the key. Characteristics of the grooves 11 may be unique to a given key blank or group of
key blanks. For example, the size, location, angle, and other geometric parameters of a given
groove may be unique to a key blank or blanks. Further, the location of a groove 11 on a first
side of the key blade (“top groove™) may be unique with respect to the location of a groove

11 on the second side of a key blade (“bottom groove™).

[0036] The key ID system may analyze various aspects of the groove 11 of a master key
10. For example, the imaging system may capture an image of the groove 11 from a position
perpendicular to the key blade 18, as illustrated by the overhead camera 20 in FIG. 2a. This
camera angle provides a top view of the blade 18 and allows the overhead camera to scan the
length of the groove 11. The imaging system may also capture an image of the groove 11
from the end of the tip 14 at an angle parallel to the blade 18. This angle provides a view of
the groove 11 cross-section. However, neither overhead scanning of the groove 11 nor
parallel scanning of the groove 11 provide sufficient contrast between the groove 11 and the

rest of the key 10 to effectively determine certain parameters of the groove 11.

[0037] In many keys, a groove 11 extends from the shoulder 16 through the tip 14 of the
key 10. Therefore, the shape and contours of the tip geometry reflect characteristics of the
groove 11. Accordingly, unique characteristics of a master key may be determined by
scanning the tip 14 from an angle designed to capture the top groove or bottom groove
characteristics. This may be best accomplished by scanning the tip 14 at an angle other than

perpendicular or parallel to the blade 18. For example, as shown in FIG. 2a, the key ID
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system may include a camera 22 facing the tip 14, and positioned at an angle slightly above
parallel to the blade. In an embodiment, the camera is positioned facing the tip of the key 10,
between 5 and 15 degrees from parallel to the blade of the key 10. This positioning allows the
camera 22 to capture the contours of the tip 14 formed by the bottom groove 11.
Alternatively, it will be appreciated that the camera may be positioned similarly underneath
the key to capture the contours of the tip 14 formed by the top groove 11. As illustrated in
FIG. 3, the camera 22 may capture a silhouette of the bottom groove. This silhouette may be
unique to a key blank or group of key blanks, thereby narrowing the field of prospective key

blanks.

[0038] It will be appreciated that configurations other than the camera configuration shown
in FIG. 2a may be used to capture the tip-groove geometry. For example, the key ID system
may include only a groove camera 22 without any overhead camera 20. Further, the key ID
system may include a plurality of mirrors to allow a single camera at a remote position to
capture multiple angles of the master key, including angles of the tip 14. In an embodiment,
as shown in FIG. 4, a first mirror 30 may be positioned to provide a top view of the tip 14
from behind the key 10. A mirror may be similarly positioned below and behind the key 10 to
capture an image of the bottom groove 11. This view allows the camera to capture the
contours of the tip 14 formed by the top groove 11. A second mirror 32 may also be
positioned to provide a top view of the tip 14 from in front of the key 10. This view allows
the camera to capture the contours of the tip 14 formed by the bottom groove 11. It will be
appreciated that the key ID system may include any number of cameras, mirrors, and other

imaging devices to capture the desired views of the contours of the tip14.

[0039] In an embodiment, the key ID system scans the master key 10 to capture the
silhouette of the blade 18, as shown in FIG. 5. This silhouette is used to determine the outline

shape of the tip 14 in order to isolate groove geometry from the tip geometry. The key ID
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system may also scan the tip 14 from an angled position to capture the contours of the tip 14

formed by the groove 11.

[0040] As shown in FIG. 6, a trigonomic projection of the tip 14 may be used to identify
the portion of the tip contour that is due to the groove shape. Specifically, contour data
related to contours of the groove 11 may be determined by calculating a set of scalar
variables based on image information and machine constants. As described herein, points in
the image taken by the overhead camera 20 are mapped to their corresponding points from

the image taken from the groove camera 22.

[0041] The contour image may be compiled from data obtained by the overhead or outline
camera 20. Once the outline or contour data has been generated, the outline image is
rescanned to generate a set of data points, as shown in FIGS. 7-9. For example, data points
may be generated every .005 inches along the tip of the key. The data point interval of the
rescanned or resampled image may be adjusted based on the required accuracy for groove
identification and the optical characteristics of the outline and groove cameras. For example,

the data point interval may be 0.002 in order to obtain a better defined sample.

[0042] The groove contour may be compared to contours of known key blanks stored in the
database to determine a matching key blank. Tolerance and/or correlation values may be set
to determine if the comparison yields a match. FIG. 8 illustrates a comparison between a
scanned key tip contour and stored key data of a known key blank. The statistical correlation
value between the data sets is approximately .985, indicating a match between the master key
and compared key blank. FIG. 9 illustrates another comparison between a scanned key tip
contour and stored key data of a known key blank. The statistical correlation value between
the data sets here is approximately .879, indicating that the master key and compared key

blank do not match.
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[0043] Referring to FIG. 2a, the plane of the overhead camera 20 image intersects the
groove camera 22 image at the lower edge of the door opening 12. The overhead camera 20
observes the profile of the key 10 while the groove camera 22 is focused on the tip of the key
10. With reference to FIGS. 10-13, the line at which these two images intersect, referred to as
the door axis 52, is a primary axis for purposes of determining contour data. The primary
reference or origin point of the door axis is located at the center of the door 12. The plane of
the door also passes through this intersection and is by definition perpendicular to the

overhead camera 20 image plane.

[0044] A silhouette image of the key 10 may be captured by the groove camera 22. To
capture the silhouette image, the key ID system may utilize elements such as a light source 24
and a diffuse reflector element 26, as shown in FIGS. 2a and 2b. The light source 24 may be
shielded with a light shield 28 to illuminate the reflector element 26 while avoiding the tip of
the key 10. In an embodiment, the directional light from the light source 24 is angled to direct

the light substantially on the diffuse reflector element 26, but not on the tip of the key 10.

[0045] The light source 24 may be any light source known in the art. For example, the light
source 24 may be a series of discrete LED lights substantially oriented in a row. It will be
appreciated, however, that the light source 24 may be any lights arranged in any
configuration. The diffuse reflector element 26 may be affixed to the interior surface of the
door, such that when the light from the light source 24 strikes the diffuse reflector element
26, the diffuse reflector element 26 provides a backlit area. In other words, this arrangement
provides a backlit area behind the key 10 with respect to the groove camera 22 while
minimizing the amount of light that is directed toward the key 10. Thus, the groove camera
22 may view the key 10 tip as a substantially dark or black feature, similar to that shown in
Fig. 3. It will be appreciated, however, that the key ID system may include any additional

lights, such as backlights, positioned throughout the system.
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[0046] With reference to Fig. 2b, an alternative configuration for the key ID system is
shown. The groove camera 22 may be mounted in a vertical camera box 23. The vertical
camera box 23 mounts the groove camera 22 at the bottom directed upward toward a mirror
25 mounted at the other end of the vertical camera box 23. The mirror 25 is directed toward
the key 10 tip, such that the angle of incidence is nominally about 15 degrees. However, it
will be appreciated that the angle of incidence upon the key 10 of the image may be any

angle, preferably between approximately 5 degrees and approximately 45 degrees.

[0047] The key 10 is not constrained to a particular orientation or position when held
within the key holder 13. With reference to FIG. 14, the key may be tilted or yawed in a plane
perpendicular to the orientation of the outline camera 20; tipped up or down relative to the
plane defined perpendicular to the door opening 12; and rotated around the axis of the key
blank it self (rolled) or combinations of any of the preceding as well as variations caused by
the overall length of the key blade 10 that would position the tip of the key at various focus
positions relative to the groove camera 22. Thus it is necessary to correct for the optical
distortions and transform the images obtained from the two different cameras to obtain an

effective image of the tip 14.

[0048] The concept of a vanishing point is used to handle the foreshortening of the key 10
when viewed by the groove camera 22. The effects of this foreshortening vary greatly as the
end of the key 10 is tipped up or down slightly by the clamping action of the door 12. The
distance from the door to the vanishing point may be substantially affected by this tipping

action.

[0049] To compensate for the angle between the groove camera 22 and the key 10, the
distance from the tip of the key to the door axis is readily determined for both the overhead
camera 20 image and groove camera 22 image. The ratio of these distances (hereinafter

“GrooveLR”) is dependent both on the angle between the groove camera 22 angle and the
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key tipping angle. The actual values of these angles may be ignored because only the ratio is

required for the calculations to compensate for the key location.

[0050] In an embodiment, a groove image vanishing point may be determined by
multiplying the distance to the outline image vanishing point by the ratio GrooveLR. The
outline image vanishing point may first be empirically determined. For example, previous test
indicate a sample outline image vanishing point to be 20 inches from the origin of the door
axis. The outline image vanishing point depends on the configuration of the key ID system
and the characteristics of the cameras. Vanishing points may be assumed to be on the door
centerline axis. However, in other embodiments vanishing points may be offset from the door

centerline axis with additional compensation.

[0051] FIGS. 10-13 illustrate a crop box 50 used for limiting the image of the key 10. An
example of an outline crop box 50 is shown in FIG. 5, where the outline crop box 50 defines
the outer periphery of the image. The outline crop box functions to limit the image that is
actually processed by the system, even though the actual image captured by the camera is
larger than the outline crop box 50. The outline vanishing point is far to the left of the outline
crop box 50 along its X axis shown as point 52. The groove vanishing point is above the
groove crop box 60, shown in FIG. 6, along it Y axis at point 62. The groove crop box 60,
serves a similar function to the outline crop box 50, namely it reduces the overall image
processed by the system to a subset of the actual image captured, in this case by the groove
camera 22. This outline image vanishing point distance is combined with vOutX to calculate
the x axis distance from the vanishing point to the starting point. While a specific method
determining the vanishing points and associated distances is described, it will be appreciated

that other methods may be used.

[0052] FIG. 10 shows the position of the starting location relative to the door axis and the

Outline Camera image. vOutX and vOutY are the x and y coordinates of a point at the tip of a
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key image that is to be mapped to the groove image. These points correspond to the set of
data points that define the tip of the key. The units of the outline camera 20 are in pixels.

Thus a series of vOutX and vOutY points are created to define the tip of the key.

[0053] FIG. 11 shows the starting point translation to distances from the outline view
vanishing point. This distance is multiplied by GrooveLR to yield the outline VPy shown on

Fig. 11 and referred to as GVPY (groove image vanishing point distance).

[0054] FIG. 12 shows the construction of the projected tip point y axis coordinate. This
projection is made on the Groove Camera image plane. The y axis projection is simply the

difference between GVPY and GrooveVP.

[0055] The x axis projection calculation uses the GVPY to GrooveVP ratio as shown in
FIG. 13. The Groove Door X distance may be determined from the outline image. The
Groove Door X distance may be scaled by the GVPY to GrooveVP ratio and added to the
Groove Crop Box Center distance to find gsx which is the x axis coordinate. A trim value

may be added to enable small physical offsets to be adjusted during machine calibration.

[0056] Once each point on the outline camera 20 image has been mapped to the groove
camera 22 image, the groove contour data may be determined. FIG. 6 shows a typical groove
image with two rows on points drawn at its tip. The row that is touching the tip may be
calculated using the method described here. The lower row may be extrapolated from the

same data points.

[0057] The groove contour is found by measuring the distance from a point that is eight
pixels below the mapped point to the actual white to black edge in the groove image. Giving
the edge detection software the extra pixels allows it to readily find a transition and allows for
small errors if the mapped points are slightly above the actual transition. The set of these

distances forms the groove contour.
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[0058] Various tip shapes and bittings near the tip of the key may affect the image of the
grooves as seen by the groove camera 22. Therefore, it may be helpful to manipulate the
groove data in an attempt to compute how the grooves would appear if the key blade was cut
off square. To accommodate this manipulation, a scan of the outline data (from the outline
camera 20 image) along the tip of the key may be performed with respect to a series lines that
are parallel with the axis of the key. This yields a series of measurements that determine the
distance from the edges of the tip of the key to some arbitrary squarely cut edge. These
measurements may then be translated to the groove camera 22 image using a process
described below. These translated key tip points 62 in the groove image 60 represent the tip
of the key as if there were no grooves in the key. Differences between these points and the
observed edge of the tip of the key in the groove image 60 represent the actual shape of the

grooves as if the key blade was cut off square.

[0059] The final task of blank identification is to match the measured contour with the
stored characteristics. The type of key 10 may be used to help match the contour with the
appropriate data set. For symmetrical double sided keys the direction of the key insertion into
the key identification system is irrelevant because the grooves and other features are
symmetrical so a single characteristic reference image is stored for those symmetric keys. For
most single sided keys, both sides of the key (referred to as left and right) are distinctive. In
those cases, the characteristic reference images for each key includes a left and right view.
When performing comparisons, right cuts are only matched to data for single cut blanks and
only right cut data for those blanks. The data is also aligned so the key reference sides (e.g. in
the case of a single sided key, the flat of the blank) are near each other. Often cut key data has
many fewer data points so it is assumed data points opposite the reference side is where the

metal (and data) have been removed. Double cut keys are matched based on the centerlines.
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[0060] A series of comparisons may performed between the characteristic reference image
that is stored in the database and the actual captured image to compensate for small
registration errors. The comparison may be performed via a 2-D correlation analysis
described in greater detail below. Specifically, the data may be moved a few data points in
each direction. These points may then be compared and analyzed with the best result being

chosen as the correct data point.

[0061] Small errors in image registration and performing the transpositions between the
images can cause the contour data to be sloped up or down. This is called “roll” and is similar
to an airplane roll where the wings are not level. Some level of roll is presumed to be
dependent on unique machine set up details. To compensate for this roll, each key ID system
may have a roll constant that is used to adjust its measured values. This insures that biases are

not a factor when compared to stored data sets that were generated on other machines.

[0062] There also may be roll based on individual key scans. A second roll test may be
used to insure the best possible match after the machine roll has been accounted for, and the
best horizontal sliding position has been determined. Each comparison is done for as many as
40 different roll values to determine the best match. These calculations assure the comparison
is done as accurately as possible. In other embodiments, larger numbers of roll values may be

used to handle greater variation in the image captured by the groove camera 22.

[0063] Mathematical correlation may also be as the basis of contour comparison. The
correlation may be done based on a standard formula. However, if a data point in the newly
collected data or stored data is potentially in error it may be excluded from the correlation
calculation. The actual data may have values larger than one as we begin the scan for groove
edge data 8 pixels below the first expected transition point. Alternatively, different pixel
offsets may be used based on the likelihood of erroneous data. If this data is set to -1 that

point is excluded from the calculation. Some stored data is manually set to -1 to compensate
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for scan errors and to de-emphasize some features of the contours. Errors in edge detection

can cause -1 values in the newly scanned data.

[0064] Other methods may be employed to compare the tip image to the reference
contours. One method is to fit the contour inside an envelope based on the stored contours.
Other techniques taking advantage of various basis functions are also suitable for performing
the comparisons between the characteristic reference images and the captured image in order

to obtain a match as well.

[0065] A secondary test may be added to the standard correlation calculation. Some key
blanks have the same overall pattern of grooves, but the groove depths are exaggerated on
some blanks more than others. Since correlation may be insensitive to scale, these blanks may
be found to match even where there are large differences in actual groove depths. A second
factor based on the standard deviation of the two contour data sets is used to aid in this
differentiation. The factor is calculated by taking the difference between the two standard
deviations and dividing it by the sum of the two values. This value is then subtracted from the
correlation coefficient and a secondary test is performed. The resulting correlation results are
used to provide an estimate as to which type of key is inserted into the key ID system. In an
embodiment, the correlation results are used in conjunction with the key outline

characterization to further narrow and reduce the type of key identified.

[0066] Both the standard correlation value and the adjusted correlation value are unitless
and non-scaled numbers between O and 1. In order to provide more meaning to the values,
each is rescaled to a scoring system of 0 to 100% where 0 is considered to be an impossible
match and 100 is a perfect match. In an embodiment, standard correlations of 0.60 to 1.0 are
rescaled to a score of 0 to 100% and adjusted correlations of 0.50 to 1.0 are rescaled to a

score of 0 to 100%. Any correlations of less than the 0.60 and/or 0.50, respectively, are
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considered to be impossible matches. The total groove scanning score or correlation score

may be a weighted average of these two individual scores.

[0067] The key ID system as described may be used in conjunction with other known key
identification systems. For example, the key ID system may be used in conjunction with user
interface identification systems, such as the object identification system disclosed in U.S.
Publication No. 2004/0095380 and the key duplication system disclosed in U.S. Publication

No. 2007/0224008, each of which are hereby incorporated by reference in their entirety.

[0068] The invention has been described above and, obviously, modifications and
alternations will occur to others upon a reading and understanding of this specification. The
claims as follows are intended to include all modifications and alterations insofar as they

come within the scope of the claims or the equivalent thereof.
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CLAIMS

What is claimed is:

I A key identification system comprising:
an imaging svstem mcluding a camera configered to capture an image of a master
key, wherein sard imags includes a coniour;
a reflecting device positioned in alignment with said camera for capturing said image,
alogic configured to analyre amd captured tmage to determune characteristics of sad
comtouwr and compare sad characteristics with characteristics of known key blanks 1o
deterruine the likelibood of a mateh between said master key and a known key blank; and
wherein said logic accounts for positional variations of said master key with respect to

said imaging system to determine characteristics of said contour.

2. The key identification svstem of claimn 1, wherein said loge ncludes a database

containing data related to charactenstics of grooves of known key blanks.

3. The kev identification sysiem of ¢latm 1, wherein said imaging svstem inclodes a
hght
4 The key idenufication svsiem of claim 3, whereoin sard light 18 directed toward said

reflecling device.
5 The key idenufication systern of claimo 4, wherein said Hght includes a shield 1o direct

hight away from said master key.

6. The kev wdentification svetem of claim 1, wherein said captured tmage 15 a digital
irnage.
7. The key identification system of claim 1, wherein said capiured image comprises &

stihouette of said tip of said master key.
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8 The key identification systern of claim 1, wherein said positional variations inchuds
rodling of said mmster key with respect to said imaging system 1o determine characteristica of
said contour.

9. The key identification system of claimy 1, wherein said positional variations mclude
tilting of said masier kev with respect o said imaging systern {0 determine characteristics of
said contour,

10, The key wdentification svstem of claim 1, wherein said positional variations inchude
tipping of said master key with respect 1o said maging svetem to determine characteristios of
said contour.

(B The key wdentification svstern of claim 1 wherein smid capiured image comprises g
sithouette of the blade of said masier key.

12, The key identification svstem of clairg 1, wheremn said charactenistics of said contour
are determined based on image data from al least satd two or more views of said master key.
13 The key identification system of claim 12, wherein said logic caleulates the geometry
of the contour as seen froto g view of the tip paralie] to the blade based on data from al least
said two or more views of said master Key.

14, The key identification system of claim 12, wherein saud logic caloulates the geometry
of the contowr as though the tip were squarely cut based on data from at least said two or
more views of said master key.

15 The key idennification svstem of claim 1 further comprising a key holder configurad
to hold said master key.

16, The key wdentification system of claim 15, wherein said key holder inchules a clamyp.
17.  The key identification svsiem of claim 1, wherein one of said views of said master

key inchudes a view from above the master kev blade of a groove i the bottom of said blade.
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18.  The key identification system of claim 1, wheretn ope of said views of said master
key inclodes a view from an angle between perpendicular and parallel 10 the blade of said
master kev and not including perpendicaiar or parallel to the blade of said master key,

19. The key identification svstem of claim 1, wherein the fogic is configured to shift dala
related 1o said characiensiics of said contowr to compare with said known key blank
characteristics,

20.  The key identification svstem of claimy 1, wherein said logic includes a tolerance
range for each chavacteristic of said master kev to determine whether a master key passes or

farls to match a known key blank.
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ABSTRACT

A key identification system is provided. The key identification system comprises an
imaging system to capture an image of a master key, and a logic to analyze the captured
image. The imaging system may be capture an image of a groove in the master key from an
angle between perpendicular and parallel to the blade of said master key. The logic analyzes
the captured image to compare characteristics of the groove with groove characteristics of
known key blanks to determine the likelihood of a match between the master key and a
known key blank. The key identification system may further compensate for displacement or
orientation of the master key with respect to the imaging system when analyzing

characteristics of the groove.
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The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El l:hester ’O_D_ Il'hompson ‘ El
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Painesville State/Province OH Country of Residencé s

Mailing Address of Inventor:

Address 1 377 Amanda Place

Address 2

City | Fainesville I State/Province | |OH

Postal Code | }44077 | Countryi | ‘US

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [+] Jitiam F Muich ‘ ]
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | [North Ridgeville State/Province | oH | Country of Residencé | S

Mailing Address of Inventor:

Address 1 35284 Nikki Ave.

Address 2

City | Porth Riggeville | state/Province | oH

Postal Code | 14030 | Countryi | ‘US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

EFS Web 2213

Page 454 of 476



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 16223-00341

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number B3772

Email Address rpmaiIbox@mcdonaldhopkins.com | | Add Email | |Remove Email

Application Information:

Title of the Invention KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

Attorney Docket Number| (16223-00341 Small Entity Status Claimed

Application Type Nonprovisional -
Subject Matter  tility -
Total Number of Drawing Sheets (if any) 12 Suggested Figure for Publication (if any) | [1

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
|
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number 33772
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Attorney Docket Number | 16223-00341

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~| 15/351634 0016-11-15
Prior Application Status | Patented - Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
[15/351634 [continuation of [+ hame2157 p014-01-23 0514385 0016-12-06
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘14/162157 |Continuation of | hzrz72709 |2010-05-03 )8644619 P014-02-04
Prior Application Status | [Expired A Remove
Filing or 371(c) Date
Application Number Centinuity Type Prior Application Number (YYYY-MM-DD)
N2/772709 Claims benefit of provisional | 61/275654 R2009-09-01
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
N2/772709 Claims benefit of provisional ~| 61/215152 2009-05-01
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 16223-00341

Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codé (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 16223-00341

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 16223-00341

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant }

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

® Person to whom the inventor is cbligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | Liy o PRODUCTS COMPANY

Mailing Address Information For Applicant:

Address 1 50 Meadow Lane
Address 2
City Northfield State/Province IOH
Country ‘ s Postal Code 14067
Phone Number Fax Number
Email Address rpmaiIbox@mcdonaldhopkins_com
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Attorney Docket Number | 16223-00341

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [fMark J. Masterson/ Date (YYYY-MM-DD)| [2018-03-14
First Name Nark Last Name | Naslerson Registration Number 1886
Additional Signature may be generated within this form by selecting the Add button.
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L Attorney Docket Number | 16223-00341
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING

This collection of information is required by 37 CFR 1.76. 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.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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.5. 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.SC. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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,  Arecord 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.5.C.
552a{m).

5. Arecord 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 Organizaticn, pursuant to the Patent CooperationTreaty.

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.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord 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 1.5.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., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn 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.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic 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 inspections or an issued patent.

9. Arecord 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 viclation of law or regulation.
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COMBINED ASSIGNMENT AND DECLARATION OF PATENT APPLICATION

Assisnment of Patent Application

Whereas, we, Chester O.D. Thompson, having an address at 7377 Amanda Place, Painesville,
8] 4407’?, United States of America; William R. Mutch, having an address at 35284 Nikki Avenue,
North Ridgeville, OH 44039, United States of America; hereinafter referred to as “Aséigndrs,” have
invented, a new and useful invention, for which a U.S. Utility Patent Aﬁplica.tio‘n was filed on ~
January 23, 2014 having Attorney Docket Noo:  16223-00274 and Application: Serial No.:
14/162,157; 1.8, Utility Patent Application was filed on May 3, 2010 having Attorney Docket No.:
16223-0005 and Application Serial No.: 12/772.709; Provisional Patent Application filed on
September 1, 2009 having Attorney Docket No.: 16223-00129 and Application No.: 61/275,654;
and Provisional Patent Application filed on May 1, 2009 having Attorney Docket No. 16223-00122
and Application Serial No. 61/215,152 and any subsequent éppiications filed in connegction with the
above invention (the “Patent”).

Wherea§, HY-KO PRODﬂCTS COMPANY, hax_«fing an address-at 60 Meadow Lang,
Morthiteld, OH 544061 hﬁreinaﬁer referred to as "‘Assig‘nee,” is desirous of acquiring the entire right,
title and interesé: inand to said Patent;

NOW, THEREP ORE, in consideration of the sum of ten dollars ($10.00), and other good and
valuable considéeration, the receipt and sufficiency of which are hereby acknowledged, we, the
Assignors, by th%c-:.se presents do sell, assign and transfer unto Assignee, its successors and aséi gns, the

fultand excl’usi{}'e right to the Patent and all letters patent of foreign countries which may be or have

{4703260:§
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Ref. #16223-00274
“KEY BLANK IDENTIFICATION SYSTEM WITH GROOVE SCANNING”

been issued on the invention disclosed in the Patent, all divisions, reissues, and continuations
thereof, and all inventions disclosed therein, together with all claims for damages by reason of past
or future infringement, with the right to sue for and collect the same for the use and benefit of
Assignee and its successors and assigns.

Assignors warrant that they are the exclusive owners of the entire legal and equitable interest
in the Patent and the invention disclosed therein, free and clear-of all liens and encumbrances; and
that they have full power, authority, and capacity to make this Assignment to Assignee. Assignors
covenant and agree, for themselves and for their successors and assigns that, at Assignee’s request,
Assignors will cause to be executed and delivered any applications, affidavits, assignments, and
other instruments as may be deemed necessary or desirable by Assignee to secure for or vést in
Assignee, its successors or assigns, all right, title, and interest in and to any application, patent, or
otherright or property covered by this assignment, including the right to apply for and obtain patents
in foreign countries under the provisions of the International Convention; and Assignors hereby
request and authorize the United States Commissioner of Patents and Trademarks to issue anyand all
United States patents granted on the Patent to Assignee as owner of the entire right, title, and interest
in and to the same, and authorizes appropriately empowered officials of foreign countries to issue
any letters patent granted on the Patent to Assignee as owner of the entire right, title, and interest in
and to the same.

Peclaration (37 Cir 1.63) For Utility Or Design Application Using An Application Data
Sheet (37 Cfr 1.76)

Title of Tnvention: Key Blank Identification System with Groove Scanning

As the below named inventor, 1 hereby declare that this declaration is directed to the

attached application.

470326023 ' Iy .
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The above-identitied appﬁcatioﬁ was made or authorized to be made by me.

1 believe that I am the original inventor or an original joint inventor of a claimed
invention in the application.

I hereby state that I have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment specifically referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office all
information known to me to be material to patentability as defined in 37 CFR §1.56, including for
continuation-in-part applications, material information which became available between the filing
date of the prior application and the national or PCT international filing date of the continuation
application.

Ihereby acknowledge that any willtul false statement made in this declaration is punishable
under 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

[Signature pages follow.]

{470326(0:)
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Legal Name of Inventor: Chester O.1. Thompson

A o 7

Chester O.D, Thompson

Date: "’{’W:;f 22 29 ¥

{#703260: 4 4.
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Legal Name of Inventor: William R. Mutch

By: v : Vv o
William R. M&gah
Date: _ L f 1% / 14

47032603 5
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PATENT COOPERATION TREATY PCT/US2011/034564

From the INTERNATIONAL BUREAU

PCT b

NOTIFICATION CONCERNING
TRANSMITTAL OF COPY OF INTERNATIONAL
PRELIMINARY REPORT ON PATENTABILITY
(CHAPTER I OF THE PATENT COOPERATION .

TREATY) CUPAR, D_aVId B.
. 600 Superior Avenue, E. Ste. 2100
(PCT Rule 44bis.1(c)) ¢/o McDonald Hopkins LLC
Cleveland, Ohio 44114
Date of mailing (day/month/year) ETATS-UNIS D'AMERIQUE
25 July 2013 (25.07.2013)

Applicant's or agent's file reference

16223-00178P (q '9\ IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/034564 29 April 2011 (29.04.2011) 14 January 2011 (14.01.2011)
Applicant

MUTCH, WilliamR. et al

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent
Cooperation Treaty)

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes

1211 Geneva 20, Switzerland Simin BaharlOU

Facsimile No. +41 22 338 82 70 e-mail: pt09.pct@wipo.int

Form PCT/IB/326 (January 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See jtem 4 below
16223-00178P

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/034564 29 April 2011 (29.04.2011) 14 January 2011 (14.01.2011)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
MUTCH, WilliamR.

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 5 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:

Box No. I Basis of the report

Box No. I Priority

Box No. I 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 Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

OO0 XO OO0

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
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
16 July 2013 (16.07.2013)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes P
1211 Geneva 20, Switzerland Simin Baharlou

Facsimile No. +41 22 338 82 70 e-mail: pt09.pct@wipo.int
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Date of mailing
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Applicant’s or agent’s file reference

FOR FURTHER ACTION

16223-00178P See paragraph 2 below
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PCT/US2011/034564 29 April 2011 14 January 2011

IPC(8) - B23C 3/35(2011.01)
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Applicant HY-KO PRODUCTS COMPANY

Box No. 1
Box No. 1l Priority
Box No. 11
Box No. 1V

Box No. V

Box No. VI
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2. FURTHERACTION

Basis of the opinion

Lack of unity of invention

Certain documents cited

3. For further details, see notes to Form PCT/ISA/220.

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain defects in the international application

Box No. VIII Certain observations on the international application

If a demand for intemnational preliminary examination is made, this opinion will 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 notified the International Bureau under Rule 66. 1bis(b) that written
opinions of this International Searching Authority will not be so considered.

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
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PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.
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Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS2011/034564
Box No. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
[g the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of intemnational search (Rules 12.3(a) and 23.1(b)).

2. D 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 international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
l:] on paper

EI in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D 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. 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) Claims 7.9-10, 13, 21, 23-24 YES
Claims 16, 8, 11-12, 14-20, 22, 25-28 NO

Inventive step (IS) Claims None YES
Claims 1-28 NO

Industrial applicability (1A) Claims 1-28 YES
Claims None NO

2. Citations and explanations:

Claims 1-6, 8, 11-12, 14-20, 22, 25-28 lack novelty under PCT Article 33(2) as being anticipated by Bass et al.

Referring to Claim 1, Bass et al. disclose a key duplicating machine comprising a key load position to receive a key (Para. [0048]), an
antenna (Para. [0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database
regarding known key blanks 24), configured to communicate with a key located at said key load position (Para. [0061]), and a cutting
member (Fig. 8, Left and right cutting wheels 60, 62), configured to cut a key pattern into a key blank at said key load position (Para.
[0068]).

Referring to Claim 2, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said antenna (Para. [0061]
- regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding known key
blanks 24), is configured to transmit data to said key (Paras. [0061}, [0065]).

Referring to Claim 3, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said antenna (Para. [0061)
- regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding known key
blanks 24), is configured to receive data from said key (Para. [0061] - regarding the logic may make direct comparisons between physical
dimensions of known key blanks 24 and the features of the master key 22).

Referring to Claim 4, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key is a master key
(Fig. 1, master key 22).

Referring to Claim 5, Bass et al. disclose a key duplicating machine as In Claim 1, and further disclose wherein said key is a key blank
(Fig. 4b key blank 24).

Referring to Claim 6, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said key includes a
microchip embedded therein (Para. [0093]).

Referring to Claim 8, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose further comprising an outer shell
(Fig. 1, outer shell 12), having an opening positioned about said key load position (Fig. 1, and Para. [0046}).

Referring to Claim 11, Bass et al. disclose a key duplicating machine as In Claim 1, and further disclose wherein said key load position
comprises a base (Fig. 2, base 16), and a door clamp (Fig. 2, door clamp 14).

Referring to Claim 12, Bass et al. disclose a key duplicating machine as in Claim 8, and further disclose wherein sald door clamp (Fig. 2,
door clamp 14), is movable with respect to said base (Fig. 2, base 16, and Para. [0048)).

Referring to Claim 14, Bass et al. disclose a key duplicating machine as in Claim 1, and further disclose wherein said cutting member (Fig.
8, Left and right cutting wheels 60, 62), is a cutting whee! (Para. [0066]).

Referring to Claim 15, Bass et al. disclose a key duplicating machine comprising a key load position to receive a key (Para. [0048]), an
antenna (Para. [0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database
regarding known key blanks 24), configured to communicate with a key located at said key load position {Para. [0061]), and an imaging
system (Fig. 6, optical imaging device 50), configured o capture data related to said key at said key load position (Para. {0056]).

Referring to Claim 16, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said antenna (Para.
{0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding
known key blanks 24), is configured to transmit data to said key (Paras. [0061], [0065]).

Referring to Claim 17, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said antenna (Para.
[0061] - regarding the logic may compare the quantified and defined features of the master key 22 with data in a database regarding
known key blanks 24), is configured to receive data from said key (Para. [0061] - regarding the logic may make direct comparisons
between physical dimensions of known key blanks 24 and the features of the master key 22).
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Referring to Claim 18, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key Is a master key
(Fig. 1, master key 22).

Referring to Claim 19, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key is a key blank
(Fig. 4b key blank 24).

Referring to Claim 20, Bass et al. disclose a key duplicating machine as in Claim 15Claim 15, and further disclose wherein said key
includes a microchip embedded therein (Para. [0093]).

Referring to Claim 22, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose further comprising an outer shell
(Fig. 1, outer shell 12), having an opening positioned about said key load position (Fig. 1, and Para. [0046]).

Referring to Claim 25, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose wherein said key load position
comprises a base (Fig. 2, base 16), and a door clamp (Fig. 2, door clamp 14).

Referring to Claim 26, Bass et al. disclose a key duplicating machine as in Claim 25, and further disclose wherein said door clamp (Fig. 2,
door clamp 14), is movable with respect to said base (Fig. 2, base 16, and Para. [0046]).

Referring to Claim 27, Bass et al. disclose a key duplicating machine as in Claim 25, and further disclose further comprising at least one
{ever (Fig. 2, handle 18), configured to actuate movement of said door clamp (Para. [0046)).

Referring to Claim 28, Bass et al. disclose a key duplicating machine as in Claim 15, and further disclose whereln said imaging system
(Fig. 6, optical imaging device 50), includes a camera (Para. [0056]).

Claims 7, 21 lack an inventive step under PCT Article 33(3) as being abvious ovar Bass et al. in view of Kubo et al.

Referring to Claim 7, Bass et al. disclose all the limitations of Claim 1, but do not disclose wherein said antenna comprises at least one pair
of windings. However, Kubo et al. teach a coil antenna and portable electronic apparatus comprising wherein an antenna (Fig. 2, antenna
100), comprises at least one pair of windings (Fig. 2, windings 2A, 2B). Therefore, it would have been obvious to one of ordinary skill in
the art at the time of the invention to have an antenna comprise at least one pair of windings as taught by Kubo et al. with the invention of
Bass et al., for the purpose of customizing the shape of the antenna.

Referring to Claim 21, Bass et al. disclose all the limitations of Claim 15, but do not disclose wherein said antenna comprises at least one
pair of windings. However, Kubo et al. teach a coil antenna and portable electronic apparatus comprising wherein an antenna (Fig. 2,
antenna 100), comprises at least one pair of windings (Fig. 2, windings 2A, 2B). Therefore, it would have been obvious to one of ordinary
skill in the art at the time of the invention to have an antenna comprise at least one pair of windings as taught by Kubo et al. with the
Invention of Bass et al., for the purpose of customizing the shape of the antenna.

Claims 9-10, 13, 23-24 lack an inventive step under PCT Article 33(3) as being obvious over Bass et al. in view of Swayze et al.

Referring to Claim 9, Bass et al. disclose all the limitations of Clalm 5, but do not disclose wherein said opening is circular. However,
Swayze et al. teach an antenna comprising wherein an opening is circular (Fig. 3, and Pg. 1, Col. 2, Lns. 19-27). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have an opening circular as taught by Swayze et al. with the
invention of Bass et al., for the purpose of allowing the key into a slot.

Referring to Claim 10, Bass et al. disclose all the limitations of Claim 5, but do not disclose wherein said antenna is wound about said
opening. However, Swayze et al. teach an antenna comprising wherein an antenna is wound about an opening (Fig. 3, and Pg. 1, Col. 2,
Lns. 46-52). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have an antenna wound
about said opening as taught by Swayze et al. with the invention of Bass et al., for the purpose of receiving clearer reception.

Referring to Claim 13, Bass et al. in view of Swayze et al. disclose all the limitations of Claim 9, and Bass et al. further disclose further
comprising at least one lever (Fig. 2, handle 18), configured to actuate movement of said door clamp (Para. [0046]).

Referring to Claim 23, Bass et al. disclose all the limitations of Claim 22, but do not disclose wherein said opening is circular. However,
Swayze et al. teach an antenna comprising wherein an opening is circular (Fig. 3, and Pg. 1, Col. 2, Lns. 19-27). Therefore, it would have
been obvious to one of ordinary skill in the art at the time of the invention to have an opening circular as taught by Swayze et al. with the
invention of Bass et al., for the purpose of allowing the key into a slot.

Referring to Claim 24, Bass et al. disclose all the limitations of Claim 22, but do not disclose wherein said antenna is wound about said
opening. However, Swayze et al. teach an antenna comprising wherein an antenna is wound about an opening (Fig. 3, and Pg. 1, Col. 2,
Lns. 46-52). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have an antenna wound
about said opening as taught by Swayze et al. with the invention of Bass et al., for the purpose of receiving clearer reception.

Claims 1-28 meet the criteria set out in PCT Article 33(4), and thus have Industrial applicability because the subject matter claimed can be
made or used in industry.
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