UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/194,741 04/11/2017 9617663 Q227655 4889
23373 7590 03/22/2017

SUGHRUE MION, PLLC

2100 PENNSYLVANIA AVENUE, N.W.
SUITE 800

WASHINGTON, DC 20037

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.

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

KOLON INDUSTRIES, INC., Gwacheon-si, KOREA, REPUBLIC OF;
Ok Wha JEON, Yongin-si, KOREA, REPUBLIC OF;
Min Ho LEE, Yongin-si, KOREA, REPUBLIC OF;

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.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 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.

CURRENT CORRESPONDENCE ADDRESS Note: A certificate of mailing can only be used for domestic mailings of the Fee(s)
(Note: Use Block 1 for any change of address) 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
23373 mailing or transmission.

SUGHRUE MION, PLLC Certificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the United States Postal
2100 PENNSYLVANIA AVENUE, NW Service with sufficient postage for first class mail in an envelope addressed to the Mail Stop

SUITE 800 ISSUE FEE address above, or being facsimile transmitted to the USPTO (571) 273-2885, on
WASHINGTON, DC 20037 the date indicated below.
(Depositor's name)
(Signature)
(Date)
| appLICATION NO. | FILING DATE | FIRSTNAMEDINVENTOR | ATTORNEY DOCKETNO. | CONFIRMATIONNO. |
15/194,741 06/28/2016 Ok Wha JEON Q227655 4889

TITLE OF INVENTION: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

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

nonprovisional Undiscounted $960 $0 $0 $960 05/01/2017
EXAMINER \ ART UNIT | cLass-suBcLAss |
HURLEY, SHAUN R 3765 057-237000
1. Change of correspondence address or indication of “Fee 2. For printing on the patent front page, list 1 Sughrue Mion, PLLC
Address” (37 CFR 1.363) (1) the names of up to 3 registered patent attorneys or agents OR,
O Change of correspondence address (or Change of alternatively, )
Correspondence Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a registered
O “Fee Address” indication (or “Fee Address” Indication attorney or agent) and the names of up to 2 registered patent
form PTO/SB/47; Rev 03-02 or more recent) attached. attorneys or agents. If no name is listed, no name will be printed.
Use of a Customer Number is required.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
KOLON INDUSTRIES, INC. Gwacheon-si, REPUBLIC OF KOREA
Please check the appropriate assignee category or categories (will not be printed on the patent): O Individual M Corporation or other private group entity 0 Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
M Issue Fee O A check is enclosed.
O Publication Fee (No small entity discount permitted) M Payment by credit card. Form PTO-2038 is attached.
O Advance Order - # of Copies M The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number 19-4880 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
O Applicant certifying micro entity status. See 37 CFR 1.29 ~ NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O Applicant asserting small entity status. See 37 CFR 1.27 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.
O Applicant changing to regular undiscounted fee status NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in interest as
shown by the records of the United States Patent and Trademark Office.

Authorized Signature /Sunhee Lee/ Date March 1, 2017

Typed or Printed Name Sunhee Lee Registration No. 53,892

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an application.
Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing
this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Electronic Patent Application Fee Transmittal

Application Number:

15194741

Filing Date:

28-Jun-2016

Title of Invention:

HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Ok Wha JEON

Filer:

J. Lytle/Konata George

Attorney Docket Number:

Q227655

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501

960

960
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

260
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Electronic Acknowledgement Receipt

EFS ID: 28496693
Application Number: 15194741
International Application Number:
Confirmation Number: 4889
Title of Invention: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
First Named Inventor/Applicant Name: Ok Wha JEON
Customer Number: 23373
Filer: J. Lytle/Konata George
Filer Authorized By: J. Lytle
Attorney Docket Number: Q227655
Receipt Date: 01-MAR-2017
Filing Date: 28-JUN-2016
Time Stamp: 08:47:00
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $960
RAM confirmation Number 030117INTEFSW08475600
Deposit Account 194880
Authorized User Konata George

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

37 CFR 1.20 (Post Issuance fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
34547
1 Issue Fee Payment (PTO-85B) Q227655IssuezieTransmlttaI. no 1
p e7afaac7e554a4be91ef2c0e7a3398ac28e0)
b7c4
Warnings:
Information:
30703
2 Fee Worksheet (SB06) fee-info.pdf no 2
15bc8295ccac]8a5c44460fb7a59f4 1bca7f|
dbac
Warnings:
Information:
Total Files Size (in bytes){ 65250

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

23373 7590 02/01/2017 I EXAMINER |
SUGHRUE MION, PLLC HURLEY, SHAUN R
2100 PENNSYLVANIA AVENUE, N.W.
SUITE 800 I ART UNIT PAPERNUMBER |
WASHINGTON, DC 20037 3765

DATE MAILED: 02/01/2017

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.

15/194,741 06/28/2016 Ok Wha JEON Q227655 4889

TITLE OF INVENTION: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/01/2017

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 (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlef:ss corrfected 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

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

Certificate of Mailing or Transmission

23373 7590 02/01/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
tates Postal Service with sufficient postage for first class mail in an envelope
SUGHRUE MION, PLLC deI Pd 1 sth M w Lsh fg'SS'UEpFEEg gd fi bl '1b in ¢ 3| P
addressed to the Mail Sto address above, or being facsimile
2100 PENNSYLVANIA AVENUE, N.W. transmitted to the USPTO (571) 273-2885. on the date indicated below.
SUITE 800 —
WASHINGTON, DC 20037 Deposhiors pane)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/194,741 006/28/2016 Ok Wha JEON Q227655 4889
TITLE OF INVENTION: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 05/01/2017

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HURLEY, SHAUN R 3765 057-237000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
a Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) The name of a single firm (having as a member a
(] "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

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

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

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 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

[ apeLicationvo. | FILING DATE FIRST NAMED INVENTOR | ATrorNEY DOCKETNO. | CoNFIRMATIONNO. |
15/194.,741 06/28/2016 Ok Wha JEON Q227655 4889
23373 7590 0210172017 I EXAMINER |
SUGHRUE MION, PLLC HURLEY, SHAUN R
2100 PENNSYLVANIA AVENUE, N.W.
SUITE 800 I ART UNIT PAPERNUMBER |
WASHINGTON, DC 20037 3765

DATE MAILED: 02/01/2017

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 3of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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

15/194,741 JEON ET AL.
Notice of Allowability g’r::umr:“;rHurley g;gé’“" iy st Inventor to File)
Yes

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

1. X This communication is responsive to the Amendment filed 29 December 2016.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 9-11. 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. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or ().

Certified copies:
a)X Al b)[ Some *c)[] None of the:
1. [X Certified copies of the priotity 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.

[ 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. [X] Examiner's Amendment/Comment

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

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

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

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170123
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Application/Control Number: 15/194,741 Page 2
Art Unit: 3765

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

EXAMINER’S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

Authorization for this examiner’s amendment was given in an interview with Ms. Sunhee
Lee on 23 January 2017.

The application has been amended as follows:

In the Claims:

Claim 9, last line:

DELETED: "could be”

INSERTED: --would be--

Conclusion
2. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Shaun R. Hurley whose telephone number is (571)272-4986. The

examiner can normally be reached on Mon - Fri, 8:00 am - 4:00 pm.
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Application/Control Number: 15/194,741 Page 3
Art Unit: 3765

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Clinton T. Ostrup can be reached on (571) 272-5559. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Shaun R Hurley
Primary Examiner
Art Unit 3765

SRH
23 January 2017

/Shaun R Hurley/
Primary Examiner, Art Unit 3765
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(Not for submission under 37 CFR 1.99) -
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A 1.026W Y 4 Sl

Aeb F2 Advkd Az 2 olshe] AAF Ay Ry B g sy
Adsty] A% A4 womA, 53 F7EAe 2xe] diF s AME AR

AFE7) AF Aoz olsHoior g,

o]BEl= Elelo] ZES A S FAA7 I AlzuEE FaAE At
T, orgrE D HEAY] sd mYFt FHYIEe AvE FEolA Y
ofgfml = ahed medpell wle] 2 H7] wiitel o gw = AE At @ 2As

0. =, solnzls Holo] mzol AZ HAA ogmlLe ZEol gudow

A fA8 5 9@, ol Be Y Gpel B 49l soluds vl
Aot ug FYA Bolo] MYE H2nY + At

Ee, % onge] doluels Bojo] Z=k olgive delAeg UAE 5l

AE AARoR FAG WER moA g TEE 2] fqid Awg 72
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HzE 27X @ 2015-06-29
S
34> wg, B owwe] 9w, 4] FREE AEYAEFTT ofgiu|T 5 AALY
o7t A7l L& stEAFY Zdole] 1.0056 WA 1.025u0]7] mjEo], gro]o]s]

F/4Ee] ABD 0 Sl Bolo] oo AL 2EUAL ohgEs

FS

SEAET ol YR SAAE BaE 5 A ARdoz, 948 Uis

n
oL

2 2= B wge) solmelc golo] mEE FAY & FYNAE Eo|

2
o,

WPHE FAND S e 53, 9 A

RoIA 2 Aolst WA, WA Eolol FPA AF/AH/ARHl wRd 1
W Aolrk Bg m waE
EEERREHICLE S ERRUES

s oS AE £ wYel Sons Bolol mE R 1 Azie] AAdES
FAHo T AEert

6> B oo J1ed A 9 EaE oA SE We geld B owde) o

_l

b
ool
o
T

<37 B owgadod Abg¥= o] "stdA (primarily twisted yarn)':= 3Fu9
Y MEALE o= &% Wako s mobA] whE wAl(single yarn)E& A A g0

<38> 2 WAAMNA AEHE S0 "gHAHplied yarn)"= 2 ZFE o] o] tAAL
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Mz 2A : 2015-06-29

Fgrow g7 mobd WE AL ouae], " FE(raw cord)"'®

i
e
2
Ir
b
B
o

- B Ao AaEE fo] "Holo] mETE 47) "R mE"EU o]g

AS AE vE Hegd 7 RS FgAE dad FdiE drste 'd 2=

M,
s
o
s

(dip cord)"2 Eg3HE Aoty Faxte AX A2e AZF T o
FA goo] ANFoTH AFHE AAA FH ASE A7 Eolo] mEd] T
At

<40> BomgA A oA AMHEEE "L (twvist number) "= In G Y] FAFE 9
wake], 1 @91 TPM(Twist Per NMeter)o]th.

<a1> £ 2] i Elolo] ZEE YAEFR o= dtolHEE EQJOoRA,
Al 1) g GAE Felal 2 A2 mY HFgel olgbule AR e,
A7) Gl sdAbg A7) elgu s stdAE @A A3 29 e R ddFo
3ict.

<42> U E depi EALS} ofgbrl = "t EALZ} shte] AAI(e] & o], Aol
B A= @aADel 98 FAO 47 stdg ows 47 YLE stdAbe ofgtu=
srAA7E GAE 7] wiol, 7] olfvE EdAe A2 B B A YAE
ghadare Al Y WFH FUSH, A7) A3 2P FFHF, dd P A7
AL 2 e W et

> Bowge] g83, San gdol shte @Al 98 £RH7) gl o
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Mz 2A : 2015-06-29

olBEl= Blolo] =S A S FAATI L AxHEe ZaE g A

e 20, 2 w9l o3®, se] QA0 g8 HAR Fdo] FFPNE

v

BEEI, 24 Aold 47] solne Bolo] @] glold 4AE AEPAET

ALl Aol A7l YL E StdARe] deol9f 1.005 WA 1.025

e
o2
~
o
£
k)
I
9#

Hjoltk, =, & 289 selReE Eelof ZEs AME 727 47t Aol A

s> mekd, e steAlst ohebrls SelAbt Adiow FUR Aol B F
AP FEE 2L A TE(E, AL AEALER F olgus sdre 2o
DR ShaAe 2eld 1005w MR P29 selngc wole] @ gk
ge), ® rdel solues golo] mEdME Bojols] AP/UFel wRd o

stolBE = welo] mEo] AsAE AEUAA olehE sdAER oz 1)

<46> A, A9 AE2E F ofgpvE dtdAle] ol Y& shdAbe] Lo
o] 1.026M1& =34 F FH7I= ANYE Fx4 FARE Bk d FERE 3o
Bels geolo] @mETE 2] Wi, AEd Hie} 2E o] FE AZ A B4
Azl 9 Bekgo] A1AA & B9 ofvd} golo] Az FAHANE B Axz
3] efelo] Bggo] Frhdt

<47 £ odgo] o AAjde w2, 7] sfelHe| L gojo] mE9 ofgjm = 3
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HZE 2A : 2015-06-29
Axe mAFE PY] AR S@e mYSRg 4. 48 Sof, 47 chey)

= g mUsE 47 BQE sdae mAFE 0.1 UA 55 H4e 5
AT,
s> FU71%9 ANY TRAAY oletv)S S BARGAEY A DY

Bt 953 B)el Hs ojgvs BPUEAY sd mIF DA )

=
M
3
rT

wee] sholnel = golo] mEd At ojghrl s 7Y A7t 4 w4
@tk %, solnec Bolo] mEo] Az M ojtulsy FYo| JHoE

27 A9 & Am, olehuse] Be 4Y gR ¥ 3Ys] stolnelE Holo)

<d9> B outgo] slo]lHE s Blolo] FE9 AZd] ALEEE JAE(Nylon) L T4
of A% S HAE ofuE(anide) 18 sk, A A 2 3L vt
A A (erystalline)& 7HAT. A7 YdE2 344U dE 6, YdE 66,
mE AR 6,100, v HEAE YL 66d F At

<50> £ Ege stolng = Epolo] mE AZe] AMEHE UAE HepRlEANE &
H3] AGEA ot 400 WA 3000 dHyele] Ax, 8 g/d oo dFEE, ¥
17% oo dealeg e slof vty YA depEAte 13707 8
g/d wlwteldd, A& FAA WES AL FES WASA AV ol& WA
a7] s B e ZEE AMEE A9 Blolo] FA7E Skt UydE dapd

EA] AeAmst 17% vike]d, golo] =

I
L
=
)
il
a
ok
o
off
N,
bt
=)
xS
o
>

& FAA Eolejd] e/ E whEe] npE Fm EAfo] aA EAG
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Mz 2A : 2015-06-29

i obhul = (aranid) Fafel obul=r]sh A Y nelE Tawa o) v
AR oju] 10 ) ole) REHAE 2= olgul=i A el AA4H
wheb shebd(po)st AE ol Qowl, Mg AslzE 87 B9 12 5AY

= Zg(p-AE Ay Z&olu &) (poly(p-phenylene terephthalate))o] vk,

<52 <§f|-.6_,]‘/ﬂ| 1>
— Q S— o
H F>_.M 4 11
fooss] = 4
<54> A7 AelA ng ofgtr| =] EAE| mel AAHER, B O dgolA 533
St A ket
<55 £ oame] 2 AAdd] e)sE, 4] olebul= BEkwlEAbR: 400 WA 3000

duole] A%, 20 g/d ofde AFT=, H 3% oFe dHilEE #er. A7

obgiul= BatRlEAle) 4BEA 20 g/d VTl JAE DrhiEAe) ghe 3

L
sl

o

FRF BASA %3] BB n& FAA dolo] WA 2AY ol
A,

56 Bowgel 4 4] BE Holuelt Hole ZSoA GUE sess
olgtul = ALY FaFa]E 20:80 WA 80:200]},

7> HQE Sdae) F%o) OUE Sad FFo )2 zTew, HEHo

2 QoA solngs golo] AEv AR BAE MEA Ho| Y 23

g

ol AW, WH, olehvE saAe] FFo] YA saA FFe g 21
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M= XA © 2015-06-29
SR, soleE Holof mEe Aee FAHY el Gald A5 Tl
2

<58 B dwo A dAdd whE FolBe s Bolof A=, Bolojdd FAH
FAE st A7) A B srAAret A7) ofgtu|e eIl A HH
o] EFERal, ASTH Degbell o] A% HuZdnw B mealgo] 7hz 8.0 WA
15.0 g/d 2 7 WA 15%]31, AR ¥ F¢ 8| (Japanese Standard Association: JSA)
o] JIS-L 1017 Wel] mel AAEE gaz 92 82E F9 7 fFA&o] 90%
o) g 4 vk, EF, A7) stelBE] = Eolo] sEE, ASTH D385l s FA4H
3% LASE, 5% LASE, 2 7% LASEZF 242 0.8 WA 2.0 g/d, 1.5 WA 4.0 g/d, =
3.0 WA 6.0 g/d¥ & 9tk A7) dolBg golo] AEE, 180T A 28 E<t
3% 0.01g/denierol Al 2AE AL 5580 1.5 WA 2.508 7 o},

<59 ofgtell Al= FeEdt B 2R dolHus yolo] A= AxHEs HE A

A3l AHstEs Ft

[0}

<0~ 400 V17 3000 vlole] obebrle BeAlEAlsh 400 WA 3000 Hhele] v}
AE WAEAY HA FUL BT FAFE Ao 2E AaplE BUHT.
7] GAZlelA, oletul= saE @As] sl ofetvs DehdEAE Al
WFor R Al GA% LB HANE F457) Aol HAE AeaE

AE A2 Rk R stdshs A2 BAVE SAl aAHa, FAME 457 At
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o 47 olehilE SaAs 7] JAR S@AE @2l A3 Pgos gass A3

GAE &7 AL 8 A2 gAY @54 FREG. Aad wet ge], 47

o> B ool sh, staD ol sl @A SR @5y

o FANA AZH7] o], GAE BerdlEAe olehE s DedlEA

ul(

77

TE QAR 77 e T T BE QAR oEE& 84 Jass 71T )

folBel= Elojo] =9 iAol F4d 2t

Ol

A2 ol 3

<62 E— HEL

od

of SR, 47 Az BANA 47 HAE DHAEA ] AAHE
Bo] 47) Al BANN 7] oheHlE BetdlEAl] QzbE: FEur a
WA, shtel Aaplel o8] st ddel FAPlE BEstm, 24 09
A7) stolne] wolo] mEo| GlojA HAL AEALG F 7] ofghuE shala
o Zel7t 47] YAE steirte oluth %zt o 2 5 A, o|F Fal, Holo]
o AF/FFo] WRH W] FHo|R= Holo] mEo] AdfAr 2Edst cle
S SAEE ofie LR SAolE BAE 4 9R, stolHels Bolo] =

A et UYE EAS 2 oEM ZARY b AT tolold o

o}L

. E9, 47) LR DehiEAe] 9hEE Fo] ofgtvs datuEfe] 9
e Aguch 27 Wi, dos Ao mIFEA FA go] 47 Axl

AREAE BTHL oldus A nd5d JLE fae md5t 4
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HME 2% : 2015-06-29
olufnl AolatA 2 5 k.

<64> 2 el @ Al ojstd, 7] A2 gdAelA 7] dE 2edEA
of I7bEE Aol A7) Al BANA A7) elepr|E Hetd EAlel] <l7tE e A
wrp 3E, 2 Fele, 2F Aol A7) stolre Eeolo] ZEe glolA Fd
AEN2EF F(F, 47 FAAE AEHREG §) ofgluj= sdale] Aot
A7) JdE FAAle] dele] 1,006 WA 1.025u7F 2 F & whE Aol
ATk,

<65> Ude dapdEAe oier| = e EALe spalA = F¥e Av)E 3
AA719 EE(rolls)9 £7 IAF(rpm)E F43] Adgoss 249 5 .

<66 Z HE(raw cord)7} obd 9 ZE(dip cord)2 A FsteE AA o] A9, €

ololshel HAM BHE Asl 47 FAAE FAA FAo] 2

>
-,
24
rlr
!
)
o
)

AR G0 F2E 47 FAN

il

AN = B4, 2 A Axd gaAE
dAg e dAr) dExoz 3 F 9
<67> RFL &< (Resorcinol Formaldehyde Latex) HEix S| ZA|A Hz} FA]d Fo

A7) AEA FRo2A AMEE QA

<68> A7) Az A L% R AT A7) AEAA S99 xAgdd g @t
S A, BAEom 100 WA 200TA 30 WA 1202 B A7 dzx A
o] 3Tk

69> A7) dxg] FAL 200 WA 250TAA 30 WA 12023 AAE Qo).
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<70

<7l=

<72>

<73

<74

<75

<76>

Mz 2A : 2015-06-29

*W, FUF NAFE A I JAL FYRES QA AZHAL, 3
) @xlel Slal Az Gt 42A goo] AW F AxFE BANA -
9 EY @Yol AT 5 At ol@d AL WA fAste], AxHoz S
e 47 A4, AF, R 44 GAENA 37 G ARAE FHE s
% 0.4 g/d ol5}] o] gttt

oleh, B owde] FAH AAAE 9 uwdES Bo B 23 BRd A

Fac. oh, sl AAelEe B 2

1
o
o
il
ni
N
s
ot
2
e
e
o
il
e
rf

2o A s Adss e o
« FHAHE ZE)9 Az
AAA 1

1260 dvjole] e WelelEAre 1500 Hols] oluls WawEAE

il
kU

Aol @ Aol BUstn, -ugel sheln S ol BAO 747
Wekol =AM (2-ply yarm)E AZFA. o), AR FAL A 300 AU
Y% A7) AR mE @AIA AgHGeH, 47 LE AGUEAe] 4
St FEe smeln, A7) okgbrl= BWepdEAe] AL YL 2.5
position® & A|Z3} T},

A 2

A7) HQE DetdEA] AsAs 4He 5% o3, 47 olehu= Bt

EAb] bl B 2.5 position] ke A& ALFue AN 13} FY
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<77

<78>

<79

<80

<81>

<82

<83>

<84

<85>

<86

T e s gdAbE Alxsant

HAe] 3

Mz 2A : 2015-06-29

A7) GdE delEA] AdlAs 48e 5% oln, 47 ofehrs delw

EAl 7lafl A= FE2 2.0 position®] Pub=

~

& A9
B0 FANE Axetevh

ERE!

37 YRe ehaae) eA s

Eabl A gE e

=

1.5 position®]| o= AHE AY
WiHo R FAAS AlxEgT).

Blalof 1

A7) LB "etd EAL 7FEAE A2 526 o1, 47| olgn=

EAb] slelAEs g8 3.25 positiono]WvhE A& Al
g o FAALE AzstAT

Hlwlaf 2

A7) e "epiErle] AsiAs FEE 5% o1, 47)

EA] AdAE gEe

et

gow FAAE Az,
Hluld 3

A7) Yd 2 depdEale FsiAE AL 52 o]

32-20

Fee 52 oln, 47 ojul=

2.75 positiono] itz A& AYslias A

RIS

AAld 13} L&

At

tals AAd 13 FLE

Of

Hepel

AA 139 T

i, 7

obgtm] = Hehel
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Mz 2A : 2015-06-29

EAlo] 7FelA = 4EHL 0.75 positione] vt S Al AAd 17 54

T ¥Hes gdrE Alxsant

&7 Are] 1 WA 4 2 el 1 WK 39 sl 2 AZH FAALE
1014, g stelate] olo] te olebul = shalake] Aele] M &S ofuje]
Holl &) 747 paigm 1 ARE X 1o it

<88> + L& date] dojo] Hid ofgu) = sa@Ae] Aoje) u) g

89> 25cm Aolo] FHAAL MEA 0.05g/d 5 Fol A4 mYE Fol A= B
glg & 2 UAE FdAbe Adste] AAS L 0.05g/d9 FFTE Fold A

(e3

ofuls HAA Dolg BT, 4719 4@ mYL Fr HPE WA o

i

O

e sealg Auste] ARSI 0.055/d] HEE Fold due YAE s

Folg ZAHAL, ohelsl 4 1o ofe] AT HaArte] Aol Bk olerle 5

Axe) Q019 8L A% BEFHAL.
<90> <2l 1> : R =La/ln
ot (17141, Re GaE stelael Zolo] mii chemle stelsel ole] Mg

i, Lai o}et|S steiabe] Aojoln], Lng AE sHalAbe] Ao]4d)

<92 [_}:}__ 1]

ofgln = HE oz 44 ofgjn| = Al Zol /U= sidAL Lo]
(position) %)

A1 2.5 52 1.005
AA]d2 2.25 52 1.01
A A]d3 2.0 52 1.02
A Aol 1.5 52 1.025
H] w1 3.25 52 1

H] woll2 2.75 52 1.003
H] 3|3 0.75 52 1.03
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<93

<94

<95

<96

<97

<98

<99

<100>

» J FEo] AE

AAd 5

AAd 19 2-FFAE 2.0 F

1.1 %% FAASEF0%), 43.9

T 240TC A 100z

N

oh, A7) ZAA, Az, 9 A8 FAHA 2
7t HEE AloHdrt.

A4 6 WA 8

AA o] 19 2-FrAAL tialell Al
Ag AAstale 4

o] 4 UlA] 6

AAle] 19 2-3rd AL diAdel Blate] 1 ujA] 39

7]

Fhe] @A

Al ook AR Wy oew

AL AYstale A 59 ZUd Wog o FoE

o

Mz 2A : 2015-06-29

3.2 S@%e] TZTA(37%),

g/ R /A d v e

o) 3] -t el (REL) % %
gashl © 2-ganE 50T
B aAelgoRs | TSE 4y

-GAAte Tk Al FEE 0.5 kg/cord

AN EL o) §ohelthe

2-FANES oSt

247 Azshart,

§ AN 5 WA 8 9 wamd] 4 WA 6ol 8] oW P mEFY Awz

=3 auedd, s 2 a2 Hed

ted WHER A% F4990a, 2 2RE B

32-22
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Mz 2A : 2015-06-29

<101 * A E 2 O A)gdA & sEal g 2 O g dA
<102> ASTM D-885 A|&Wro) we}, ¢lA~EE A& 7|(Instron Engineering Corp.,

Canton, Mass)E o]&3ate] 250 mme] AZ 10709 thste] 300 m/min SIFEEE 7}

£

gozx o F=o Hd 7 (Strength at Break) F  FHHAlES 7+

S5, ololM, 7 AE9 2d A¥EE | A=Y AA ARR YroEd 7

e
o
M
SE
&
L
F>‘
Mo
10,

AEe] Aed=(g/dE etk oo, 104 A=E0] A

<103> A, 107 AEEY 2ddE T AUAL H2A 9 AolE AEsha, 3]

<104> x ADTZ8(%, shrinkage)

<105> L% BT, AUEE 6599 BH7) ZaselA 247 o] A Fof Hlx
Ed}o]E(Testrite) 71718 A8k 180T oA 28 &< &3HF 0.01g/De 3}% 38}
oA EAstAt.

<106 ¥ T3 92 &4

<107> ZE(AR A ZE)o] ZAHE sfolHEE Eolo] ZEF AT FHFE] Al
B2 AEY F, dEEF% 3 (Japanese Standard Association: JSA)S JIS-L 1017
o) W} a3 2 247 (Disk Fatigue Tester)2 o]-gabe] 30T oA 2500

rpme] E£E 8 FAATHA £20 L +3/-10% HY WellA gAF L FEL 16X 7
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Mz 2A : 2015-06-29

B wBdosd 7] And N2E ARG ololdl, 47 ARERH nTE
AAR F AolBdE wolo] mEe] M2 F FRE HAHAT. 47 9= A 3

g3t vz F BEs 7)2E sto] 7] 4 20 o) AoHE FY fAEL A

RS s A=
<108> <Al 2> 4 JAE% = [I92 F FH(kel)/HE A ZFH(kgf)] x 100
<109 AVNA, H2 A 2 g2 7FE(kgf)2, ASTH D-885 Alg o] wa), <l

#~EZE Alg7)(Instron Engineering Corp., Canton, Mass)& o¢]&3}e] 250 mm&] A
4] Hshod 300 m/min YAEEE AHHA so|Bs Holo] mEe Aw 7
& (Strength at Break) 2 &3 doz2H F5%4 .

<110= « W T2

,

lm

4

s Frolo] Zalal BAEE AF/LE/AT ADS LAG AR NG 2AF

=717] (Bending Fatigue tester)Z ©]|&319°0m9, 25EPI(End per Inch) 749 =

EE% 1Y 0.6ms 455 WYoR A5E 259 TERESA WA FAY Sm
HEE AHY getFe] uF-E HFFEo], 160 208 Bt AFFae]l AHEL AFY
G AL BEe g linch Fo2 Agels] A 2AE ARS AZTT. Aq7]A 5
% 68kgf& 7}3}i1, Spindle 0.5inch23ke] A=A 37500cycle Wi 852 7H&

o
<t
[
)
=5
A&
i

Aol ST FEe SASA. o714, = 4 % A=
FAHGgDE, 4T D85 AREHol ek, AAEE A@Unstron
Engineering Corp., Canton, Mass)& ol4skef 250 mm¢] A&7l ©isted 300

m/min AFEEE 7FeEA StolHes Elolo] mEo) He A (Strength at
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Mz 2A : 2015-06-29

Break)s 4o 24 354t
<112> [Z 2]
A A5 A 2ldl6 A7 4 2]ol|8 Bl woll4 8] w5 B woll6
ofeto] =
slelAl Zol/ 1.005 1.01 1.02 1.025 1 1.003 1.03
Udz
ot AL Zio]
Adds 13.4 13.5 13.9 13.1 13.7 12.8 12.6
(g/d)
A 0.3 0.4 0.4 0.4 0.3 0.3 6.5
87U (g/d)
ikl & 11.0 11.3 11.8 11.9 10.8 10.8 12.5
%)
ikl & 1.6 1.8 1.8 2.0 1.4 1.6 4.0
Bl 7L (%)
Ad 28 %) 2.0 2.1 2.1 2.0 2.5 2.0 2.0
U233 9=z 96 96 98 95 87.9 92 94.5
124 249 72
& (%)
H23 ¥z 90.5 91.6 92.5 93.1 8.5 80.2 82.4
+3/-10% 7 &
A& (%)
i m=2 4 91.3 93.1 96.0 92.0 75.1 86.4 85.2
A= (%)
<113 Are] 5 WA 2 A9 BAe RUMo| 5T Wl opel, Eojoje] 9l

F/9r%e] wud o soluels golol mso AdAE 2Ed2A o §

AAEE olel YA SHelAoE Bad 5 qdo] 58 Yz SHo] 2w

o
=
i)
!
[o5)
ol
o,
Ho
-y
Ol
)
I
=,
ut)
i,
tilo
O
i&

j:’- ’

o

&
A7) gtolof FHA AF/HF/AGEH o] wbnd o kY p W EHLSE F

_l

e wd W] 49 A4 249 BAYE Eor}, Holold] AF L Yol
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Mz 2A : 2015-06-29

29 0 olguE daxel AEdAt 9FH0R AAET] A Eolo] ZE9
Wz x40 el vloloje] BAL G ol e 5 At Wad 59
A% opelE= stelate] Aelrt AXW, U R Ao Furt olfm, W 69
A4 olgnE ahadAle dolsh HmakA Aol Awe Fue stolHels EAle]

et A=l =49 wdAdo]l yukAA o] Elolo] AxAY EFEC] SHEE

ojuf, A}/ AH WMol AV A/ EEH/A G ] wEE u WuzA 5ol A7
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HZE 2A : 2015-06-29
(55354 9]
(375 11
sl e = golo] T GlojA,
GaE sas: 2
okl A E G,
7] JQE A 37 ohnle sdats 1 FEse A,
27 2019 A7) dolRelE Bolo] ZEo] QoiA A7) 4dY) QeI AE

T 87 oetFl= ShelAbY ol 7] e shelate] deo) 1.005 WA 1.025

el

sto]H el = Eolof HE,
(37 2]

A1l fhofAl,

A7) LB stdaAls Al my) WES zha

A7) otgtml = EtelAlE A2 mY WEkS Zhar,

A7) G Al A7) oletule atdAle @A A3 Y o Ad
Hef g,

A7) A2 mel a4 Al 2l WEE Fdd ko),
A7) A3 md W A7) AL me) FeFe) vkl el

spolBel = Holo} ;=
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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 CLAIMSIIND CLAIMSl
15/194,741 06/28/2016 3765 1600 Q227655 11 2
CONFIRMATION NO. 4889
23373 REPLACEMENT FILING RECEIPT
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. KB AR LA
SUITE 800

WASHINGTON, DC 20037
Date Mailed: 01/06/2017

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)

Ok Wha JEON, Yongin-si, KOREA, REPUBLIC OF;

Min Ho LEE, Yongin-si, KOREA, REPUBLIC OF;
Applicant(s)

KOLON INDUSTRIES, INC., Gwacheon-si, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

KOLON INDUSTRIES, INC., Gwacheon-si, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 23373

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2015-0092016 06/29/2015

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No

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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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/03/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/194,741

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
Preliminary Class

057
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
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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).

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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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COMPLETE IF KNOWN
Request to Retrieve Electronic ﬁ?p"cat'on Number | 15/194,741
. s . . iling Date June 28, 2016
PI‘IOI‘Ity Appllcatlon(s) First Named Inventor | Ok Wha JEON
Art Unit 3765
Send completed form to: Commissioner for Patents Examiner Name HURLEY, SHAUN R
P.O. Box 1450, Alexandria, VA 22313-1450 Attorney Docket No. | Q227655

Pursuant to 37 CFR 1.55(h), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign
applications for which priority has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property office participating with the
USPTO in a bilateral or multilateral priority document exchange agreement. This Request must be submitted:

- within the later of sixteen months from the filing date of the prior foreign application or four months from the actual filing date of an
application under 35 U.S.C. 111(a),

- within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under
35 U.S.C. 371 of an application entering the national stage under 35 U.S.C. 371, or

- with a petition under 37 CFR 1.55(¢e).

O OPTIONA

Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP application
identified in Columns A and B:

A B C
Code for Participating Office Application containing the Non-participating priority application to be
(EP or JP only) non-participating priority application retrieved
App. No. Filing Date Country Code App. No.

M OPTIONB

This Request may be used when a claim for priority to an application filed in a participating foreign intellectual property office was made
prior to that foreign intellectual property office becoming a participating foreign intellectual property office.

Please retrieve the priority application identified in Columns A and B:

A B
Code for Participating Office
(e.g., EP, JP, KR, CN) or Application to be retrieved
WIPO
DAS Depositing Office (e.g., " Access Code
AU, DK, ES, FI, GB, I, SE) App. No. Filing Date (for WIPO DAS Depositing Office)
1 KIPO 10-2015-0092016 2015-06-29 26A1

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application identified
above is made pursuant to 37 CFR 1.55 (d) or a petition is granted under 37 CFR 1.55(¢). Applicants are advised to consult Private PAIR
(accessed through www.uspto.gov) to assure that the retrieval has been successful. The 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 set forth in 37 CFR 1.55(g)(1).

| hereby declare that | have the authority to grant access to the above-identified foreign application(s).

WASHINGTON OFFICE
CUSTOMER NUMBER
/Sunhee Lee/ December 30, 2016
Signature Date
Sunhee Lee 202.293.7060
Printed or Typed Name Telephone Number
Attorney of Record 53,892
Title Registration Number, if applicable
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Electronic Acknowledgement Receipt

EFS ID: 27942085
Application Number: 15194741
International Application Number:
Confirmation Number: 4889

Title of Invention:

HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Ok Wha JEON

Customer Number:

23373

Filer: Sunhee Lee/Claudia Siu
Filer Authorized By: Sunhee Lee
Attorney Docket Number: Q227655
Receipt Date: 30-DEC-2016
Filing Date: 28-JUN-2016
Time Stamp: 16:03:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
29607
1 Request for USPTO to retrieve priority | Q227655RequesttoRetrieveEled no 1

docs

tronicApplication.pdf

4cf3dd4ca77bdf0a3cdf47feale81e92b9c7!
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Information:

Total Files Size (in bytes){ 29607

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.

Hyosung Ex. 1002, Page 61 of 252




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.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 15/194,741 06/28/2016 | [] To be Mailed
enTiTY: X LARGE [] smaLL [] micro

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If 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 number found in the appropriate box in column 1.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(87 CFR1.16(K). (i) or (m))
O
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(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 ($155
A3F7)PCL£A1T1|SN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* |If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= | 12/29/2016 | xrrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?;(-T:\' (37 CFR ~ 3 Minus | = 20 =0 x $80 = 0
5 5
Independ ;
z & 2‘;;"1?:@ 1 Minus | =3 -0 x 420 = 0
= | [ Avplication Size Fee (37 CFR 1.16(s))
< f—
l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z || Total 37cFr . : "
Gl s Minus = X $ =
= Independent . : xx
) $370?=R1.16Q) Minus = X' $ =
& | T Appiication size Fee (37 GFR 1.16(s))
=
<C l:l FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE

SHARON HARRIS

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 NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/194,741 06/28/2016 Ok Wha JEON Q227655
CONFIRMATION NO. 4889
23373 PUBLICATION NOTICE
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. N AT DAV
SUITE 800 71320

WASHINGTON, DC 20037

Title:HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

Publication No.US-2016-0376733-A1
Publication Date:12/29/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (571) 272-3150 or (800) 972-6382,
by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q227655
Ok Wha JEON, et al.
Appln. No.: 15/194,741 Group Art Unit: 3765
Confirmation No.: 4889 Examiner: HURLEY, SHAUN R
Filed: June 28, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
AMENDMENT UNDER 37 C.F.R. § 1.111
MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated August 31, 2016, please amend the above-
identified application as follows on the accompanying pages.

A Petition for Extension of Time is being concurrently filed, extending the due date from

November 30, 2016 to December 31, 2016.

TABLE OF CONTENTS
AMENDMENTS TO THE SPECIFICATION......coceiiiiitiieitieeeee ettt 2
AMENDMENTS TO THE CLAIMS ... e 3
REMARKS e e ettt e st e s 5

Hyosung Ex. 1002, Page 64 of 252



AMENDMENT UNDER 37 C.F.R. § 1.111 Attorney Docket No.: Q227655
Appln. No.: 15/194,741

AMENDMENTS TO THE SPECIFICATION

Please replace the paragraph on page 11, lines 21-24 with the following amended
paragraph:

Aramid contains an amide group and a phenyl group in a main chain and thus has a
modulus 10 times or higher than nylon. Aramid is classified into para (p-) and meta (m-) aramid
depending on bonding positions of a phenyl group and is preferably poly(p-phenylene

serepbthatate forophthalamide) represented by the following Formula 1:

Please replace the paragraph spanning page 13, line 25 to page 14, line 9 with the
following amended paragraph:
the second step is greater than tension applied to the aramid filament yarn in the first step.
Accordingly, although primary twisting and secondary twisting are conducted by one twister, the
length of the aramid primarily twisted yarn after untwisting of secondary twisting in the hybrid
tire cord with a predetermined length may be slightly longer than that of the nylon primarily
twisted yarn. As a result, stress applied to the hybrid tire cord during repetition of
tension/compression of the tire can be dispersed to not only the aramid primarily twisted yarn,
but also to nylon primarily twisted yarn and the hybrid tire cord can maintain stability of the tire

even during driving due to superior fatigue resistance.
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AMENDMENT UNDER 37 C.F.R. § 1.111 Attorney Docket No.: Q227655
Appln. No.: 15/194,741

AMENDMENTS TO THE CLAIMS

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

application:

LISTING OF CLAIMS:

1-8.  (Canceled)

0. (Currently Amended) A method of manufacturing a hybrid tire cord comprising:

a first step of primarily twisting an aramid filament yarn in a first direction to form an
aramid primarily twisted yarn;

a second step of primarily twisting a nylon filament yarn in a second direction to form a
nylon primarily twisted yarn, the second step and the first step being conducted simultaneously;
and

a third step of secondarily twisting the aramid primarily twisted yarn and the nylon
primarily twisted yarn in a third direction to form a plied yarn, the third step being conducted
continuously with the first and second steps,

wherein the first, second and third steps are conducted by one twister,

the second direction is the same as the first direction,

the third direction is opposite to the first direction, ag

tension applied to the nylon filament yarn in the second step is higher than tension

applied to the aramid filament yarn in the first step:-ass

step Iin such an amount that, if the secondary fwist
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of the hybrid tire cord with a predetermained length were untwisted, the aramid primarily twisted

yarn #-¢ouid be 1.005 to 1.025 times longer than the nylon primarily twisted yarn-aftes

10. (Original) The method according to claim 9, further comprising:

dipping the plied yarn in an adhesive agent solution;
drying the adhesive agent solution-impregnated plied yarn; and

thermally treating the dried plied yarn.

11. (Original) The method according to claim 10, wherein the dipping, drying
and thermal treatment steps are continuously conducted, and

tension applied to the plied yarn in the dipping, drying and thermal treatment steps is 0.4

g/d or less per cord.
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REMARKS

The Amendment, filed in response to the Office Action, mailed August 31, 2016, is
believed to fully address the issues raised therein. Favorable reconsideration and allowance of

the application are respectfully requested.

1. Status of Claims and Current Amendments

Claims 1-11 are all the claims pending in the application, and stand rejected.

In the current Amendment, claims 1-8 have been canceled without prejudice or
disclaimer.

Claim 9 has been amended to improve wording.

The specification is amended to correct obviously inadvertent clerical errors.

No new matter is introduced.

Entry and consideration of the amendments are respectfully requested.

II. Preliminary Matters

Applicant thanks the Examiner for returning the Form PTO/SB/08 submitted with the

Information Disclosure Statement filed June 28, 2016.

II1. Information Disclosure Statement

An Information Disclosure Statement is concurrently submitted. Consideration of the

references submitted therein and returning an initialed SB/08 Form are respectfully requested.

IV. Response to Claim Rejections Under 35 U.S.C. §112

Claims 1-11 are rejected under 35 U.S.C. §112(b) or 35 U.S.C. §112 (pre-AIA), second

paragraph, as assertedly being indefinite for failing to particularly point out and distinctly claim

Hyosung Ex. 1002, Page 68 of 252



AMENDMENT UNDER 37 C.F.R. § 1.111 Attorney Docket No.: Q227655
Appln. No.: 15/194,741
the subject matter which the inventor or a joint inventor, or for pre-AlA, the Applicant regards as
the invention.

In response, Applicant respectfully submits that cancelation of claims 1-8 and the above-
discussed amendments to claim 9 have rendered the rejection moot.

Reconsideration and withdrawal of the rejections are respectfully requested.

V. Response to Claim Rejections Under 35 U.S.C. §102

Claim 1 is rejected under 35 U.S.C. §102(a)(1) as being anticipated by Love et al. (U.S.
Publication No. 2014/0238524; hereinafter "Love").
Applicant submits that cancelation of claim 1 has rendered the rejection moot.

Reconsideration and withdrawal of the rejections are respectfully requested.

VI. Response to Claim Rejections Under 35 U.S.C. §103

Claims 2-8 are rejected under 35 U.S.C. §103 as being unpatentable over Love in view of
Shepherd et al. (U.S. Patent No. 4,155,394; hereinafter "Shepherd").
Applicant submits that cancelation of claims 2-8 has rendered the rejection moot.

Reconsideration and withdrawal of the rejections are respectfully requested.

VII. Allowable Subject Matter

Claim 9 has been indicated to be allowable if rewritten or amended to overcome the
rejections under 35 U.S.C. §112.

As discussed above, claim 9 has been amended to overcome the rejection under 35
U.S.C. §112. As such, currently presented base claim 9 and dependent claims 10 and 11 are in

condition for allowance.
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VIII. Conclusion

In view of the above, reconsideration and allowance of this application are now believed
to be in order, and such actions are hereby solicited. If any points remain in issue which the
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is
kindly requested to contact the undersigned at the telephone number 202-775-7588.

The USPTO is directed and authorized to charge all required fees, except for the Issue
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any
overpayments to said Deposit Account.

Respectfully submitted,

/Sunhee Lee/

SUGHRUE MION, PLLC Sunhee Lee
Telephone: 202.293.7060 Registration No. 53,892
Facsimile: 202.293.7860

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

Date: December 29, 2016
7
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PETITION FOR EXTENSION OF TIME | goovas "
UNDER 37 CFR 1.136(3) Confirmation Number
4889
Application Number | 15/194,741 Filed | June 28, 2016
For HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
Art Unit | 3765 | Examiner | HURLEY, SHAUN R

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Small Micro

Fee Entity Fee Entity Fee
| One month (37 CFR 1.17(a)(1)) $200.00  $100.00 $50.00  $200.00
| Two month (37 CFR 1.17(a)(2)) $600.00  $300.00 $150.00
O Three month (37 CFR 1.17(a)(3)) $1400.00  $700.00 $350.00
O Four month (37 CFR 1.17(a)(4)) $2200.00 $1100.00  $550.00
O Five month (37 CFR 1.17(a)(5)) $3000.00 $1500.00 $750.00
Previous Payment Amount Date Submitted

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be attached or have been submitted previously.

A check in the amount of the fee is attached.
Payment by credit card.

The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees, except for the Issue Fee and the Publication Fee, or
credit any overpayment, to Deposit Account Number 19-4880.

Payment made via EFS-Web.

N OO OO0

lamthe O applicant/inventor.
O assignee of record of the entire interest. See 37 CFR 3.71.
37 CFR 3.73(b) statement is attached (Form PTO/SB/96).

M attorney or agent of record. Registration Number 53,892

O attorney or agent under 37 CFR 1.34. Registration number

WASHINGTON OFFICE

CUSTOMER NUMBER
/Sunhee Lee/ December 29, 2016
Signature Date
Sunhee Lee 202.293.7060
Typed or printed name Telephone Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit multiple forms if more than one signature is required, see below*.

M | *Total of _1__ form is submitted.
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q227655
Ok Wha JEON, et al.
Appln. No.: 15/194,741 Group Art Unit: 3765
Confirmation No.: 4889 Examiner: HURLEY, SHAUN R
Filed: June 28, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.97 and 1.98

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
In accordance with the duty of disclosure under 37 C.F.R. § 1.56, Applicant hereby

notifies the U.S. Patent and Trademark Office of the documents which are listed on the attached
PTO/SB/08 (modified) form and/or listed herein and which the Examiner may deem material to
patentability of the claims of the above-identified application.

One copy of each of the listed documents is submitted herewith, except for U.S. patent
publications.

The present Information Disclosure Statement is being filed after the later of three
months from the application’s filing date and the mailing date of the first Office Action on the
merits, but before a Final Office Action, Notice of Allowance, or an action that otherwise closes
prosecution in the application (whichever is earlier), and therefore Applicant is filing
concurrently herewith a Statement Under 37 C.F.R. § 1.97(e). No fee under 37 C.E.R. § 1.17(p)

is required.
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INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. §§ 1.97 and 1.98
U.S. Appln. No.: 15/194,741

Attorney Docket No.: Q227655

The submission of the listed documents is not intended as an admission that any such

document constitutes prior art against the claims of the present application. Applicant does not

waive any right to take any action that would be appropriate to antedate or otherwise remove any

listed document as a competent reference against the claims of the present application.

The USPTO is directed and authorized to charge all required fees, except for the Issue

Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any

overpayments to said Deposit Account.

SUGHRUE MION, PLLC
Telephone: 202.293.7060
Facsimile: 202.293.7860

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

Date: December 29, 2016

Respectfully submitted,

/Sunhee Lee/

Sunhee Lee
Registration No. 53,892
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

Application Number

15/194,741

Confirmation Number 4889

Filing Date June 28, 2016

First Named Inventor Ok Wha JEON

Art Unit 3765

Examiner Name HURLEY, SHAUN R
Attorney Docket Number Q227655

U.S. PATENTS

\ Pages, Columns, Lines,
Elﬁrig'g?r Cite No Patent Number Kind Code' Issue Date A wg;:f g;ggg%ﬁiﬂlem where Relevant Passages or
PP Relevant Figures Appear
U.S. PATENT APPLICATION PUBLICATIONS
) Pages, Columns, Lines,
Elﬁ?;llzfr Cite No Publication Number Kind Code' Publication Date A wc?grfgffgggrgiifr;ent where Relevant Passages or
PP Relevant Figures Appear
1. 20130167503 Al 2013-07-04 Han et al.
FOREIGN PATENT DOCUMENTS
. Pages, Columns
. Foreign . — Name of Patentee or . ! y
Exa_r_nmfr Gite No Document Countrzy Klnd4 Publication Applicant of cited Lines, where Relevant B
Initials Number® Code Code Date Document Passages or Relevant
Figures Appear
Abstract and
2. 2008-106405 JP 2008-05-08 cited in ISR
10/19/2016
NON-PATENT LITERATURE DOCUMENTS
Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials™ Cite No | (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), T
publisher, city, and/or country where published.
3 INTERNATIONAL SEARCHING AUTHORITY, International Search Report issued October 19, 2016 in
) Application No. PCT/KR2016/006942.
4 EUROPEAN PATENT OFFICE, Communication issued November 22, 2016 in counterpart European
) Patent Application No. 161763313.
EXAMINER SIGNATURE
Examiner Date
Signature Considered

*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
S8T.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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if English language translation is

attached.
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Application Number 15/194,741
Confirmation Number 4889
INFORMATION DISCLOSURE Filing Date June 28, 2016
STATEMENT BY APPLICANT First Named Inventor Ok Wha JEON
(Not for submission under 37 CFR 1.99) Art Unit 3765
Examiner Name HURLEY, SHAUN R
Attorney Docket Number Q227655

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
M 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

O 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).

That each item of information contained in the Information Disclosure Statement filed concurrently herewith: (i) was
first cited in any communication from a patent office in a counterpart foreign or international application or from the
Office, and this communication was not received by any individual designated in § 1.56(c) more than thirty days

O prior to the filing of the Information Disclosure Statement; or (ii) is a communication that was issued by a patent
office in a counterpart foreign or international application or by the Office, and this communication was not received
by any individual designated in § 1.56(c) more than thirty days prior to the filing of the Information Disclosure
Statement. See 37 CFR 1.704(d).

O The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

The USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the Publication
Fee, to Deposit Account No. 19-4880. Please also credit any overpayments to said Deposit Account.

O None

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

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 /Sunhee Lee/ Date (YYYY-MM-DD) [ 2016-12-29

Name/Print Sunhee Lee Registration Number 53,892

*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
S8T.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 English language translation is
attached.
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JP,2008-106405,A

(11)Publication number 2008-106405
(43)Date of publication of application 08.05.2008
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D0EM  15/693  (2006.01)
DO6H  15/564  (2006.01)
oo6M  15/41 (2006.01)
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(21)Application number 2006-292284
(22)Date of filing 27.10.2006
(71)Applicant TEILJIN FIBERS LTD
(72)Inventor OHORA KENIJI

FURUKAWA MASATSUGU

CORD

(57)Abstract

PROBLEM TO BE SOLVED: To provide a method for producing a reinforcing fiber cord, which is
capable of easily producing a fiber cord having excellent adhesiveness at a low cost, and to
provide a reinforcing fiber cord having excellent adhesiveness.

SOLUTION: The reinforcing fiber cord is produced by applying an adhesive to a woven fabric
composed of a warp composed of a fiber cord and a weft having a strength of 1-2.5 cN/dtex
and an elongation of 8-20%, heat-treating the fabric, applying a physical softening treatment,
and cutting the weft. The produced reinforcing fiber cord contains cut yarns having a strength
of 1-2.5 cN/dtex and an elongation of 8-20% and bonded to the fiber cord with the adhesive.
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571-272-4100 (local)

M-F 6AM - Midnight (Eastern Time)
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Application No. Applicant(s)
15/194,741 JEON ET AL.

Office Action Summary Examiner Art Unit AA (First Inventor to File)
Shaun R. Hurley 3765 i‘;tsus

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 28 June 2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] 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.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-11 is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[1 Claim(s) is/are allowed.
7)X Claim(s) 1-11 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww. usplo.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)] 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)X] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) IZ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 |:| Other-
Paper No(s)/Mail Date ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160825
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DETAILED ACTION

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.

Priority

2. Acknowledgment is made of applicant's claim for foreign priority based on an application
filed in Republic of Korea on 29 June 2015. It is noted, however, that applicant has not filed a
certified copy of the 10-2015-0092016 application as required by 37 CFR 1.55.

Claim Rejections - 35 USC § 112

3. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

4, Claims 1-11 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.

In regards to claims 1 and 9, the phrase “after untwisting” is unclear. Is Applicant stating
that a method step is taken that untwists the product, resulting in an untwisted structure, or is
Applicant stating if the product were untwisted, it would have certain characteristics, but is not

actually untwisted? Clarification is necessary as both are completely different structures.
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Further, in regards to claims 6-8, the recitation of specific standards is improper as these
standards can change over time, making the claims unclear. These standards include ASTM
D885 and JIS-L 1017.

Claim Rejections - 35 USC § 102
5. 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 will 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.
6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on sale or
otherwise available to the public before the effective filing date of the claimed invention.

7. Claim(s) 1, to the degree definite, is/are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Love et al (20140238524).

Love teaches a hybrid tire cord (Abstract) comprising a nylon primarily twisted yarn and
an aramid primarily twisted yarn (Paragraph 15 shows materials, Paragraph 17 shows each is
twisted), wherein the nylon primarily twisted yarn and the aramid primarily twisted yarn are
secondarily twisted together, and if the secondary twisting were to be untwisted, the aramid
primarily twisted yarn would be 1.005 - 1.025 times the length of the nylon primarily twisted

yarn (Claim 1).
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Claim Rejections - 35 USC § 103
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 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.

9. Claims 2-8, fo the degree definite, is/are rejected under 35 U.S.C. 103 as being
unpatentable over Love in view of Shepherd et al (4155394).

Love essentially teaches the invention as detailed above, but fails to specifically teach the
nylon and aramid yarns being twisted separately in the same direction, then twisted together in
the opposite direction, all of which Shepherd teaches (Table 1 shows primary twist in the S
direction, and secondary twist in the Z direction). It would have been obvious to one of ordinary
skill in the art before the effective filing date of the claimed invention, to have utilized such a
twist structure, so as to minimize internal torque in the final product. The ordinarily skilled
artisan would have appreciated the known benefits of such a well-known structure, and known to
pair opposite twists as detailed above.

With regards to the aramid yarn having a lower twist than the nylon yarn, Table 1 shows
an example with this arrangement.

With regards to Claim 4, the ordinarily skilled artisan would understand that degree of
twist and longer length both contribute to the breaking length of the material, and finding the
working range for the aramid twist being 0.1 - 5% lower than nylon would have been within the

abilities of the ordinarily skilled artisan, through routine experimentation.
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With regards to Claim 5, Column 2 lines 25-40 show ratios which would satisfy the 20:80
- 80:20 weight ratio of nylon to aramid.

With regards to claims 6-8, Shepherd teaches utilizing an RFL coating (Column 7, lines
18-21, which would have been obvious to the ordinarily skilled artisan so as to enhance adhesion
in the final cord of Love during use in rubber reinforcement, as known in the art. With the same
structure, same materials, and same coating, the hybrid cord of the combination would obvious
produce the same test results, no matter the test involved.

Allowable Subject Matter

10. Claim 9 would be allowable if rewritten or amended to overcome the rejection(s) under
35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 2nd paragraph, set forth in this Office action.
11. Claims 10 and 11 would be allowable if rewritten to overcome the rejection(s) under 35
U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlIA), 2nd paragraph, set forth in this Office action and to

include all of the limitations of the base claim and any intervening claims.

Conclusion
12. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. See of Record.
13. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Shaun R. Hurley whose telephone number is (571)272-4986. The
examiner can normally be reached on Mon - Fri, 8:00 am - 4:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Clinton T. Ostrup can be reached on (571) 272-5559. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

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

Shaun R Hurley
Primary Examiner
Art Unit 3765

SRH

25 August 2016

/Shaun R Hurley/

Primary Examiner, Art Unit 3765

Hyosung Ex. 1002, Page 100 of 252



Application/Control No. Applicant(s)/Patent Under
Reexamination
15/194,741 JEON ET AL.
Notice of References Cited _ .
Examiner Art Unit
Shaun R. Hurley 3765 Page 1 of 1
U.S. PATENT DOCUMENTS
Counts?olgg—?\lztm,\éirzi; Code MM[?31$YY Name CPC Classification US Classification
A | US-4,155,394 A 05-1979 Shepherd; Philip D. B60C9/0042 139/426R
B | US-4,877,073 A 10-1989 Thise; Marie R. B60C9/0042 152/451
c | US-2014/0238524 A1 08-2014 Love; Nathan W. D01H7/00 138/118
D | US-2014/0237983 A1 08-2014 LOVE; NATHAN W. D02G3/48 57/238
E | US-9,175,425 B2 11-2015 Love; Nathan W. D01H7/00 11
F | US-
G | US-
H | US-
| us-
J | USs-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
Counts?olgg—ilttm'\tl)i:’]z:; Code MM[?aYniYY Country Name CPC Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

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

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

Notice of References Cited

Part of Paper No. 20160825

Hyosung Ex. 1002, Page 101 of 252




Receipt date: 06/28/2016

15194741 - GAU: 3765

Application Number Not Yet Assigned
Confirmation Number Not Yet Assigned
INFORMATION DISCLOSURE Filing Date June 28, 2016
STATEMENT BY APPLICANT First Named Inventor Ok Wha JEON
L Art Unit Not Yet Assigned
(Not for submission under 37 CFR 1.99) - -
Examiner Name Not Yet Assigned
Attorney Docket Number Q227655
U.S. PATENTS
Examiner Cite No Patent Number Kind Code' Issue Date Name of Patentee or whzérlg %;élg\?alwpgz!sls_;%eess! or
Initials Applicant of cited Document Relevant Figures Appear
U.S. PATENT APPLICATION PUBLICATIONS
. Pages, Columns, Lines,
El)r(waitrigllzfr Cite No Publication Number Kind Code' Publication Date A wg;?]fgffgfet g%iil?nr'\ent where Relevant Passages or
PP Relevant Figures Appear
[SRH/ 1. 2015/0292124 A1 2015-10-15 LEE et al.
iSBHI | 2 2013/0025758 Al 2013-01-31 KIM et al.
FOREIGN PATENT DOCUMENTS
Pages, Columns,
. Foreign ) _— Name of Patentee or Lines, where
El)r(waitrizllrs]?r Cite No Document ngggzy CK0'324 Pmél)'actae“on Applicant of cited Relevant Passages T8
Number® Document or Relevant Figures
Appear
Corresponds to
QRN KOLON Cite No. 1; Cited on
SRH/ | 3. 10-2014-0090307 | KR A 20140717 | "D USTRIES ING cace 4 of the
Specification
JSRH/ 4. 10-1411209 KR B1 2014-06-23 ETAE')\'KOOK TIRE CO English Abstract
English Abstract of
; , HANKOOK TIRE corresponding KR
[SRH/ | 5. 10-1260390 KR B1 2013-05-21 | WORLDWIDE CO 2013-0012418 A;
LTD Corresponds to
Cite No. 2
'SRH/ | 6 10-2006-0126101 | KR A 2006-12-07 | KOLON English Abstract
e]atyl ’ INDUSTRIES INC 9
NON-PATENT LITERATURE DOCUMENTS
Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials* Cite No | (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), T
publisher, city, and/or country where published.
EXAMINER SIGNATURE
Examiner o . Date 54 103
; /3h ley/ . (08/24/2016
Signature Shaun Huriey Considered /

*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. 4 Kind of document
by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if English language translation is

attached.

[Page 1 of 1]

Hyosung Ex. 1002, Page 102 of 252



Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 15194741 JEON ET AL.
Examiner Art Unit
SHAUN R HURLEY 3765
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Criginal [08/25/2016
1 v
2 v
3 v
4 v
5 v
6 v
7 v
8 v
9 v
10 v
11 v

U.S. Patent and Trademark Office

Part of Paper No. : 20160825

Hyosung Ex. 1002, Page 103 of 252



EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.15194741_AccessibleVersion.htm[8/25/2016 8:53:15 PM]

Ref {Hits §”Search Query DBs Default {Plurals {iTime
# i Operator Stamp
L1 #108 tlee-min-ho us OR ON 2016/08/25
PGPUB; 20:48
USPAT
2 2 ("20130025758" | "20150292124").PN. us- OR ON 2016/08/25
PGPUB; 20:49
USPAT
L7 i1 §"20140238524".pn. us- OR ON 2016/08/25
PGPUB; 20:51
USPAT
L8 7 love-nathan-w$.in. us- OR ON 2016/08/25
PGPUB; 20:51
USPAT
L9 128 {("1825071" | "2138950" | "2235867" | us- OR ON 2016/08/25
"2656585" | "3092955" | "3217778" | PGPUB; 20:52
"3253638" | "3393210" | "3393252" | USPAT;
"3419059" | "3420049" | "3422873" | USOCR
"3667529" | "3850219" | "3900062" |
"3956561" | "3969568" | "3977172" |
"3979536" | "3990493" | "4094354" |
"4098315" | "4155394" | "4240486" |
"4343343" | "4590754" | "4623011" |
"4720943" | "7513021").PN. OR
("2014/0237983" | "2014/0238524" |
"2015/0292124" | "4155394" | "4877073" |
"9175425").URPN.
S1 1907 §(D0263/48 or D02G3/045 or D02G3/047 or {US- OR ON 2016/08/25
11D02G3/404) .cpc. PGPUB; 13:43
USPAT
S2 #8 1St and "balanced twist" us- OR ON 2016/08/25
PGPUB; 13:44
USPAT
S3 188 St and rfl us- OR ON 2016/08/25
PGPUB; 13:48
USPAT
S$4 91 H§S3 and aramid and (polyamide or nylon) us- OR ON 2016/08/25
PGPUB; 13:48
USPAT
S5 84 S8 and aramid and (nylon) us- OR ON 2016/08/25
PGPUB; 13:49
USPAT
S6 {6 ("3977172" "4155394" "5558144" us- CR ON 2016/08/25
"6533012" "6799618" "7905265").pn. PGPUB; 13:51
USPAT
S7 5 S6 and weight us- CR ON 2016/08/25
PGPUB; 13:52
USPAT
S8 i "20060026945".pn. us CR ON 2016/08/25
PGPUB; 14:49

Hyosung Ex. 1002, Page 104 of 252



EAST Search History

| USPAT | ;
S9 §2  Hjeon-ok-wha us- OR ON 2016/08/25
PGPUB; 14:53
! USPAT
S10§5  §'2013012013".pn. EPO; JPO; {OR ON 2016/08/25
DERWENT 15:02
S11 i "20130012013".pn. EPO; JPO; {OR ON 2016/08/25
DERWENT 15:02
S12 45 "2013012013" pn. EPO; JPO; HOR ON 2016/08/25
DERWENT 15:02
S13 10 "kr2013012013".pn. EPO; JPO; H{OR ON 2016/08/25
DERWENT 15:03
S14 10 kr2013012013 EPO; JPO; {OR ON 2016/08/25
DERWENT 15:03
S15§5  §'2013012013" EPO; JPO; {OR ON 2016/08/25
DERWENT 15:03
S16 10 "1020120154933" EPO; JPO; HOR ON 2016/08/25
DERWENT 15:03
S$17 4§241 ijeon-0%.in. EPO; JPO; HOR ON 2016/08/25
DERWENT §15:04
S18 2 jeon-0$.in. and hybrid EPO; JPO; §OR ON 2016/08/25
DERWENT 15:04

EAST Search History (I nterference)
< This search history is empty>

8/25/2016 8:53:05 PM
C:\ Users\ shurley\ Documents\ EAST\ Workspaces\ 15-194741.wsp

EASTSearchHistory.15194741_AccessibleVersion.htm[8/25/2016 8:53:15 PM]
Hyosung Ex. 1002, Page 105 of 252



Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 15194741 JEON ET AL.
TR
SHAUN R HURLEY 3765
CPC- SEARCHED
Symbol Date Examiner
D02G 3/045, 047, 404, 48 08/25/16 SRH
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
See Search History 08/25/16 SRH
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol

U.S. Patent and Trademark Office

Part of Paper No. : 20160825

Hyosung Ex. 1002, Page 106 of 252




UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

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

Alexandria, VA 22313-1450

www.uspto.gov

SUGHRUE MION, PLLC MAILED
2100 PENNSYLVANIA AVENUE, N.W.

SUITE 800 JUL 29 2016
WASHINGTON DC 20037 INTERNATIONAL PATENT LEGAL ADM
In re Application of :

KOLON INDUSTRIES, INC. : DECISION ON REQUEST TO
Application No.: 15/194,741 : PARTICIPATE IN THE PATENT
Filing or 371(c) Date: 28 June 2016 : PROSECUTION HIGHWAY
Attorney Docket No.: Q227655 : PROGRAM AND PETITION
For: HYBRID TIRE CORD AND : TO MAKE SPECIAL UNDER
METHOD FOR MANUFACTURING THE :37 CFR 1.102(a)

SAME :

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed 28 June 2016, to make the above-identified
application special.

The request and petition are GRANTED.
DISCUSSION
A grantable request o participate in the PPH pilot program and petition to make special require:

1. The U.S. application for which participation in the Global/IP5 PPH pilot program is
requested must have the same earliest date, whether this is the priority date or filing date, as
that of a corresponding national or regional application filed with another Global/IP5 PPH
participating office or a corresponding PCT international application for which one of the
Global/IP5 PPH participating offices was the International Searching Authority (ISA) or the
International Preliminary Examining Authority (IPEA).

2. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the
corresponding Office of Earlier Examination (OEE) application and
b. Submit a claims correspondence table in English;

3. Examination of the U.S. application has not begun;
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4. Applicant must submit:

a. Documentation of prior office action:
i. acopy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the Global/IP5 PPH participating office application(s) containing
the allowable/patentable claim(s) or
ii. if the allowable/patentable claims(s) are from a “Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
iii. if the Global/IP5 PPH participating office application is a first action
allowance then no office action from the Global/IP5 PPH participating office
is necessary should be indicated on the request/petition form or
iv. the latest work product in the international phase of the OEE PCT
application;

b. An English language translation of the Global/IP5 PPH participating office action

or work product from (4)(a)(i)-(ii) or (iv) above;

5. Applicant must submit:
a. AnIDS listing the documents cited by the Global/IP5 PPH participating office
examiner in the Global/IP5 PPH participating office action or work product (unless
already submitted in this application)
b. Copies of the documents except U.S. patents or U.S. patent application
publications (unless already submitted in this application);

The request to participate in the PPH pilot program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to Dale Hall at (571) 272-3586.

Additional information concerning the examination or status of the application is accessible in
the PAIR system at http://www.uspto.gov/ebc.index.html.

This application will be forwarded to the examiner for action on the merits commensurate with
this decision once this application’s formality reviews have been completed.

/ Derek Putonen /
Derek Putonen

Attorney Advisor
International Patent Legal Administration
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Application or Docket Number

Substitute for Form PTO-875 15/194,741
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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 CLAIMSIIND CLAIMSl
15/194,741 06/28/2016 1747 1600 Q227655 11 2
CONFIRMATION NO. 4889
23373 FILING RECEIPT
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. KB S A w M
SUITE 800

WASHINGTON, DC 20037
Date Mailed: 07/14/2016

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)

Ok Wha JEON, Yongin-si, KOREA, REPUBLIC OF;

Min Ho LEE, Yongin-si, KOREA, REPUBLIC OF;
Applicant(s)

KOLON INDUSTRIES, INC., Gwacheon-si, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

KOLON INDUSTRIES, INC., Gwacheon-si, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 23373

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2015-0092016 06/29/2015

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No

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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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/13/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/194,741

Projected Publication Date: 12/29/2016
Non-Publication Request: No

Early Publication Request: No
Title

HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
Preliminary Class

152
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
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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).

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
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket No. Q227655
UTILITY Y

First Named Inventor Ok Wha JEON
PATENT APPLICATION HYBRID TIRE CORD AND METHOD FOR MANUFACTURING
TRANSMITTAL Title | THE sAME
(Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No.
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.O. Box 1450
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450
1. O Fee Transmittal Form (PTO/SB/17 or equivalent) ACCOMPANYING APPLICATION PAPERS
2. O Applicant asserts small entity status. 10. O Assignment Papers (cover sheet & document(s))

See 37 CFR 1.27.
3. O Applicant certifies micro entity status.

Name of Assignee KOLON INDUSTRIES, INC.

See 37 CFR 1.29. Applicant must attach form 11. O 37 CFR 3.73(c) Statement M Power of
PTO/SB/15A or B or equivalent. (when there is an assignee) Attorney
4. M Specification [Total Pages _ 26 ]

Both the claims and abstract must start on a new page. 12. O English Translation Document (if applicable)

(See MPEP § 608.01(a) for information on the preferred arrangement) 13 M Information Disclosure Statement

5. O Drawing(s) (35 U.S.C. 113) [Total Sheets _0 ] (PTO/SB/08 or PTO-1449)
M Copies of citations attached

6. Inventor's Oath or Declaration [Total Sheets __ 3 L.
(including substitute statements under 37 CFR 1.64 and assignments | 14. O Prellmmary Amendment
serving as an oath or declaration under 37 CFR 1.63(e)) .
a. [ Newly executed (original or copy) 15. 0 Return Receipt PostCard o
b. O A copy from a prior application (37 CFR 1.63(d)) (MPEP § 503)(Should be specifically itemized)
7. B Application Data Sheet. "See note below. 16. O Certified Copy of Priority Document(s)
See 37 CFR 1.76 (PTO/A'A/14 or equwalent) (If foreign priority is c/aimed)
8. O CD-ROM or CD-R in duplicate, large table or 17. O Nonpublication Request
Computer Program (Appendix) Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must
O Landscape Table on CD attach form PTO/SB/35 or equivalent.
9. O Nucleotide and/or Amino Acid Sequence 18. @ Priority is claimed from:
Submission
(if applications, items a. — ¢. are required) KR 10-2015-0092016 2015-06-29
a. O Computer Readable Form (CRF) 19. & Other: PPH Request and Supporting Documents
b. Specification Sequence Listing on:
i O CD-ROM or CD-R (2 copies); or
ii. O Paper

c. O Statements verifying identity of above copies

Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an assignee, person to whom
the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary interest in the matter. See 37 CFR 1.46(b).

M  The USPTO s directed and authorized to charge all required fees, except for the Issue Fee and the Publication Fee, to Deposit Account No.
19-4880. Please also credit any overpayments to said Deposit Account.

20. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first
sentence of the specification following the title, or in an Application Data Sheet under 37 CFR 1.76:

O Continuation O Divisional O Continuation-in-part (CIP)  of prior application No:
Prior application information: Examiner: Art Unit:

21. CORRESPONDENCE ADDRESS

WASHINGTON OFFICE

M The address assocliated with 233 73 OR [ Correspondence address below
Customer Number: CUSTOMER NUMBER

Signature /Sunhee Lee/ Date June 28, 2016

Name Sunhee Lee Registration No. 53,892
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PTO/AIA/4 (12-13)
Approved for use through 01/31/2014. 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 contains a valid OMB control number.

L. Attorney Docket Number | Q227655
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

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:

Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ prxwra | [EON I
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
City |[fongin-si | Country of Residence i kKR |

Mailing Address of Inventor:

Address 1 Mabuk-dong) 30, Mabuk-ro 154beon-gil, Giheung-gu
Address 2
City | Jrongin-si, Gyeonggi-do | state/Province | |
Postal Code | }446-797 | Countryi | ‘KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
[ [f pinto | feE e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Jfongin-si | Country of Residence i KR |

Mailing Address of Inventor:

Address 1 Mabuk-dong) 30, Mabuk-ro 154beon-gil, Giheung-gu

Address 2

City | IYongin—si, Gyeonggi-do I State/Province | |
Postal Code | fae-197 | Countryi | kr

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

EFS Web 2.2.11
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PTO/AIA/4 (12-13)

Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number | Q227655

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number P3373

Email Address bughrue@sughrue.com | [ AddEmail |  [Remove Emai

Application Information:

Title of the Invention HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

Attorney Docket Number| Q227655 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter | Htility v
Total Number of Drawing Sheets (if any) ] Suggested Figure for Publication (if any)

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 N

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.S.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 P3373

EFS Web 2.2.11
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PTO/AIA/4 (12-13)

Approved for use through 01/31/2014. 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 contains a valid OMB control number.

L Attorney Docket Number | Q227655
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 US.C. 119{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status v Remove
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form Add
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.5.C. 119(b) and 37 CFR 1.55(d). 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(h)(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).

| Remove |
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
[10-2015-0092016 KR po15-06-29
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.11
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PTO/AIA/4 (12-13)

Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number | Q227655

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Property Office (KIFO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPQO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

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 {1

If the applicant is the inventor (or the remaining joint 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.5.C. 117 Joint Inventor

Person to whom the inventor is obligated 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:

N

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name | Ly on INDUSTRIES, INC.

EFS Web 2.2.11
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PTO/AIA/4 (12-13)

Approved for use through 01/31/2014. 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 contains a valid OMB control number.

Attorney Docket Number | Q227655

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

Mailing Address Information For Applicant:

Address 1 Byeoryang-dong) 11, Kolon-ro

Address 2

City [Swacheon-si, Gyeonggi-do State/Province

Country ‘ KR Postal Code 13837
Phone Number Fax Number

Email Address

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 subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

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. X
Organization Name | k) oN INDUSTRIES, INC.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 Byeoryang-dong) 11, Kolon-ro
Address 2
City [Swacheon-si, Gyeonggi-do I State/Province
Countryi KR I Postal Code 13837
Phone Number | Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button. Add

Signature:

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

Signature | /Sunhee Lee/ Date (YYYY-MM-DD)| 2016-06-28

EFS Web 2.2.11
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PTO/AIA/4 (12-13)

Approved for use through 01/31/2014. 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 contains a valid OMB control number.

L Attorney Docket Number | Q227655
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

First Name | ISunhee Last Name ‘ |Lee Registration Number | }53892

Additional Signature may be generated within this form by selecting the Add button. Add

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 35U S.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.

EFS Web 2.2.11
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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.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 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. 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.8.C. 852a(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 C o o p eration 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.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.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., 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.5.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 public if the record was filed in an application which became abandoned or in which the proceedings were
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patent.
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[DESCRIPTION]
[Invention Title]
HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE

SAME

[Technical Field]

The present invention relates to a hybrid tire cord including heterogeneous
yarns having different physical properties and a method for manufacturing the same.
More specifically, the present invention relates to a hybrid tire cord which can be easily
manufactured and has more uniform physical properties, and improved strength and

fatigue resistance and a method for manufacturing the same.

[Background Art]

Tire cords, especially, tire cords treated with an adhesive agent, referred to as
“dip cords”, are widely used as reinforcing materials of rubber products such as tires,
conveyor belts, V-belts and hoses and materials for tire cords include nylon fibers,
polyester fibers, rayon fibers and the like. One of essential methods of improving
performance of final rubber products is to improve physical properties of tire cords used
as reinforcing materials.

Improved vehicle performance and road conditions have brought about
gradually increasing vehicle driving speed. Accordingly, a great deal of research is
underway on tire cords capable of maintaining stability and durability of tires even
during high-speed driving.

A tire cord is classified depending on used part and rule and is divided into a

carcass for entirely supporting the tire, a belt for supporting load upon high-speed driving
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and a cap ply for preventing deformation of the belt. Recently, improved highway
conditions have resulted in increased vehicle speeds, causing problems such as
deformation of the belt of the tire and deterioration in drive comfort. For this reason,
importance of a cap ply to prevent deformation of the belt is increasing.

Major materials for currently used tire cords for cap ply are nylon and aramid.
Of them, nylon is applied to most tires due to low cost, superior adhesivity and superior
fatigue resistance as compared to other materials. In addition, nylon has a high
compressive stress which is advantageous for preventing deformation of belts during
high-speed driving. However, nylon has a problem of causing flat spots due to low
modulus and great deformation with variation in temperature.

Aramid used as another material for the cap ply, in addition to the nylon, has
almost no flat spot phenomenon in which a tire is deformed upon parking for a long time
due to very high modulus and less change in modulus at room temperature and high
temperature and is thus generally for high-quality tire essentially requiring high quality.
However, aramid is inapplicable to general-purpose tires because it is very expensive. In
addition, aramid has drawbacks of relative difficulty in tire molding due to high modulus,
and low fatigue resistance and durability due to low breaking elongation.

In order to solve the aforementioned problems of nylon and aramid, a hybrid
cord to which both nylon and aramid are applied has been developed. In particular, a
hybrid cord having a structure in which a nylon primarily twisted yarn is covered with an
aramid primarily twisted yarn (hereinafter, “covering structure”) has been developed.

Typically, in order to allow the aramid primarily twisted yarn and the nylon
primarily twisted yarn to be simultaneously broken, the aramid filament yarn having a
higher modulus is primarily twisted at a greater twist number as compared to the nylon

filament yarn having a lower modulus and, in order to prevent aggregation between
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primarily twisted yarns during secondary twisting, the aramid filament yarn and the
nylon filament yarn are primarily twisted in different directions. For example, an aramid
primarily twisted yarn is produced by primarily twisting the aramid filament yarn at a
high twist number in an S-direction, a nylon primarily twisted yarn is produced by
primarily twisting the nylon filament yarn at a low twist number in a Z-direction, and a
2-ply yarn having a covering structure is produced by secondarily twisting the aramid
primarily twisted yarn and the nylon primarily twisted yarn at a low twist number in an
S-direction.

The 2-ply yarn having a covering structure described above has drawbacks of
low production efficiency and high manufacturing cost because it is produced by a three-
step process using a ring twister (that is, a first step of primarily twisting an aramid
filament yarn to form an aramid primarily twisted yarn, a second step of primarily
twisting a nylon filament yarn to form a nylon primarily twisted yarn, and a third step of
secondarily twisting the aramid primarily twisted yarn and the nylon primarily twisted
yarn).

In addition, there are problems of high deviation in physical properties and
increased defect rate in the manufacture of the hybrid cord, because the aramid primarily
twisted yarn for covering the nylon primarily twisted yarn is pulled by friction with a
guide or roller to form a roof, or the nylon primarily twisted yarn is compressed, thus
causing shape non-uniformity, during drying and thermal treatment after dipping the 2-
ply yarn having a covering structure in an adhesive agent solution.

In addition, because the aramid filament yarn is primarily twisted at a higher
twist number as compared to the nylon filament yarn in order to minimize the difference
in physical properties between nylon and aramid, strength of the aramid filament yarn is

greatly deteriorated and the advantage, i.e., high modulus, of the aramid cannot be
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secured. As a result, the hybrid cord having a covering structure inevitably has low
strength as expected and thus has a relatively high risk of tire deformation during high-
speed driving.

In order to solve the aforementioned disadvantages of the hybrid cord having a
covering structure, Korean Patent Laid-open No. 10-2014-0090307, registered to the
present applicant, suggests a hybrid cord having a merge structure which is produced by
secondarily twisting a nylon primarily twisted yarn and an aramid primarily twisted yarn,
which have been primarily twisted in the same direction, in a direction opposite to the
direction, wherein secondary twisting is conducted such that the nylon and aramid
primarily twisted yarns have an identical structure.

However, in the case of a hybrid cord having a merge structure, stress is
intensely applied to the aramid primarily twisted yarn upon repeated tension and
compression of tires, thus inevitably causing low fatigue resistance of tire cord and,
disadvantageously, resulting in impossibility of securing safety of tires during long-term

high-speed driving.

[Disclosure]
[Technical Problem]

Therefore, the present invention has been made in view of the problems
resulting from limitations and drawbacks of the related art and provides a hybrid tire
cord and a method for manufacturing the same.

It is one aspect of the present invention to provide a hybrid tire cord which can
be easily manufactured and is applicable to ultra-high performance tires due to high
strength and fatigue resistance.

It is another aspect of the present invention to provide a method of

Hyosung Ex. 1002, Page 125 of 252



10

15

20

manufacturing a hybrid tire cord, which is applicable to ultra-high performance tires
due to high strength and fatigue resistance, at high production efficiency and low cost,
while minimizing deviation in physical properties.

The aspects of the present invention as described above as well as other
features and advantages of the present invention will be described in the following or
will be clearly understood by those skilled in the art from the description. The aspects
and other advantages of the present invention can be implemented and accomplished by

configurations specified in the Detailed Description of the Invention and Claims.

[Technical Solution]

In accordance with an aspect of the present invention, the above and other
objects can be accomplished by the provision of a hybrid tire cord including a nylon
primarily twisted yarn, and an aramid primarily twisted yarn, wherein the nylon
primarily twisted yarn and the aramid primarily twisted yarn are secondarily twisted
together, and after untwisting (post-untwist) of the secondary twisting of the hybrid tire
cord having a predetermined length, a length of the aramid primarily twisted yarn is
1.005 to 1.025 times a length of the nylon primarily twisted yarn.

The nylon primarily twisted yarn may have a first twist direction, the aramid
primarily twisted yarn may have a second twist direction, the nylon primarily twisted
yarn and the aramid primarily twisted yarn may be secondarily twisted together in a third
twist direction, the second twist direction may be the same as the first twist direction, and
the third twist direction may be opposite to the first twist direction.

The aramid primarily twisted yarn may have a lower twist number than a twist
number of the nylon primarily twisted yarn.

The aramid primarily twisted yarn may have a 0.1 to 5% lower twist number
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than a twist number of the nylon primarily twisted yarn.

A weight ratio of the nylon primarily twisted yarn to the aramid primarily
twisted yarn may be 20:80 to 80:20.

The hybrid tire cord may further include an adhesive agent coated on the nylon
primarily twisted yarn and the aramid primarily twisted yarn, wherein strength at break
and elongation at break measured by ASTM D885 are 8.0 to 15.0 g/d and 7 to 15%,
respectively, the twist number of the aramid primarily twisted yarn is 0.1 to 5% lower
than the twist number of the nylon primarily twisted yarn, based on 100, the twist number
of the nylon primarily twisted yarn, and a strength maintenance percentage after disk
fatigue test conducted by JIS-L 1017 of Japanese Standard Association (JSA) is 90% or
higher.

The hybrid tire cord may have 3% LASE, 5% LASE, and 7% LASE measured
by ASTM D885, of 0.8 to 2.0 g/d, 1.5 to 4.0 g/d, and 3.0 to 6.0 g/d, respectively.

The hybrid tire cord may have a shrinkage of 1.5 to 2.5%,  wherein the
shrinkage is measured under a primary load of 0.01 g/denier at 180°C for 2 minutes.

In another aspect of the present invention, provided is a method of
manufacturing a hybrid tire cord including: a first step of primarily twisting an aramid
filament yarn in a first direction to form an aramid primarily twisted yarn; a second step
of primarily twisting a nylon filament yarn in a second direction to form a nylon
primarily twisted yarn, the second step and the first step being conducted simultaneously,
and a third step of secondarily twisting the aramid primarily twisted yarn and the nylon
primarily twisted yarn in a third direction to form a plied yarn, the third step being
conducted continuously with the first and second steps, wherein the first, second and
third steps are conducted by one twister, the second direction is the same as the first

direction, the third direction is opposite to the first direction, tension applied to the nylon
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filament yarn in the second step is higher than tension applied to the aramid filament
yarn in the first step, and the tension applied to the nylon filament yarn in the second step
is higher than the tension applied to the aramid filament yarn in the first step in such an
amount that the aramid primarily twisted yarn is 1.005 to 1.025 times longer than the
nylon primarily twisted yarn after untwisting of the secondary twist of the hybrid tire
cord with a predetermined length.

The method may further include dipping the plied yarn in an adhesive agent
solution, drying the adhesive agent solution-impregnated plied yarn, and thermally
treating the dried plied yarn.

The dipping, drying and thermal treatment steps may be continuously
conducted, and tension applied to the plied yarn in the dipping, drying and thermal
treatment steps may be 0.4 g/d or less per cord.

General description related to the present invention given above serves to
illustrate or disclose the present invention and should not be construed as limiting the

scope of the present invention.

[Effects of the Invention]

According to the present invention, secondary twisting and primary twisting
are conducted in one twister, thereby improving production efficiency of the hybrid tire
cord and reducing manufacturing costs thereof.

In addition, the twist number of the primary twisting of the aramid filament
yarn is much lower than the twist number of aramid primary twisting in the covering
structure of the prior art, thereby greatly reducing deterioration in strength of aramid.
That is, in manufacture of the hybrid tire cord, relatively high strength of aramid can be

maintained, and the hybrid tire cord of the present invention can minimize tire
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deformation during high-speed driving owing to high strength of aramid.

In addition, the hybrid tire cord of the present invention has a stable structure
in which the aramid primarily twisted yarn and nylon primarily twisted yarn are twisted
in a substantially identical ratio, thereby minimizing deviation in physical properties
and defect rate which may be caused in the manufacturing process, as compared to the
prior art associated with a covering structure.

In addition, according to the present invention, after untwisting the cord, the
length of aramid primarily twisted yarn is 1.005 to 1.025 times the length of nylon
primarily twisted yarn, thereby dispersing stress applied to the hybrid tire cord during
repetition of tension/compression of the tire to the aramid primarily twisted yarn as
well as the nylon primarily twisted yarn. Consequently, the hybrid tire cord of the
present invention having superior fatigue resistance can maintain stability of tires even
during long-term high-speed driving. In particular, difference in fatigue resistance
occurs when tension/compression deformation is serious, and difference in fatigue
resistance is further increased when tension/compression/shearing is repeatedly applied

upon actual tire driving.

[Best Mode]

Hereinafter, embodiments of the hybrid tire cord of the present invention and a
method for manufacturing the same will be described in detail with reference to the
annexed drawings.

Those skilled in the art will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope and spirit of the invention as
disclosed in the accompanying claims. Accordingly, the present invention includes

modifications and alterations which fall within the scope of the inventions as claimed and
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equivalents thereto.

The term “primarily twisted yarn™ as used herein refers to a single yarn made by
twisting one filament yarn in one direction.

The term “plied yarn” as used herein refers to a yarn made by twisting two or
more primarily twisted yarns together in one direction, which is also called a “raw cord”.

The term “tire cord” as used herein includes the “raw cord” as well as “dip cord”
which means a plied yarn containing an adhesive agent so that it can be directly applied
to rubber products. An adhesive agent-containing fabric which is produced by spinning
plied yarns, making a fabric with the yarns and then dipping the fabric in an adhesive
agent solution is also included in the tire cord.

The term “twist number” used herein means the number of twists per one meter
and its unit is TPM (twist per meter).

The tire cord according to the present invention is a hybrid type of nylon and
aramid, which includes a first twist direction of nylon primarily twisted yarns and a
second twist direction of aramid primarily twisted yarns wherein the nylon primarily
twisted yarns and the aramid primarily twisted yarns are together secondarily twisted in a
third twist direction.

The nylon filament yarns and the aramid filament yarns are simultaneously
respectively primarily twisted in one twister (for example, a cable cord twister), thereby
forming the nylon primarily twisted yarn and the aramid primarily twisted yarn. For this
reason, the second twist direction of the aramid primarily twisted yarns is the same as the
first twist direction of the nylon primarily twisted yarns and the third twist direction (that
is, secondary twisting direction) is opposite to the first twist direction.

According to the present invention, because primary twisting and secondary

twisting are conducted by one twister, production efficiency of the hybrid tire cord can
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be improved and manufacturing costs can be reduced.

Meanwhile, according to the present invention, although primary twisting and
secondary twisting are conducted by one twister, regarding a predetermined length of the
hybrid tire cord, after the secondary twist is untwisted, the length of the aramid primarily
twisted yarn is 1.005 to 1.025 times the length of the nylon primarily twisted yarn. That
is, the hybrid tire cord of the present invention has a merge structure having a partial
covering structure.

Accordingly, unlike a hybrid tire cord having a merge structure in which nylon
primarily twisted yarns and aramid primarily twisted yarns have substantially identical
length and identical structure (that is, after untwisting of secondary twisting, the length of
the aramid primarily twisted yarn is 1.005 times lower than the length of the nylon
primarily twisted yarn), in the hybrid tire cord of the present invention, stress applied to a
hybrid tire cord upon repeated tension/compression of a tire can be dispersed to not only
the aramid primarily twisted yarn, but also the nylon primarily twisted yarn. As a result,
the hybrid tire cord of the present invention having superior fatigue resistance can
maintain stability of tires even upon rapid driving for a long time.

Meanwhile, when the length of the aramid primarily twisted yarns after
untwisting of secondary twisting exceeds 1.025 times the length of nylon primarily
twisted yarns, the hybrid tire cord has a similar unstable structure to the covering
structure of the prior art, thus increasing deviation of physical properties and defect rate
during manufacture for the aforementioned reasons and tire defect rate due to deviation
of physical properties during tire manufacture.

According to an embodiment of the present invention, the aramid primarily
twisted yarn of the hybrid tire cord has lower a twist number than that of the nylon

primarily twisted yarn. For example, the twist number of aramid primarily twisted yarns

10
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may be 0.1 to 5% lower than that of the nylon primarily twisted yarns.

Because the twist number of primary twisting of aramid filament yarns is much
less than the twist number of primary twisting of aramid (which is much greater than the
twist number of primary twisting of nylon) in the covering structure of the prior art, the
hybrid tire cord of the present invention has less deterioration in strength of aramid. That
is, in the process of manufacturing the hybrid tire cord, relatively high strength of aramid
can be maintained and the hybrid tire cord of the present invention can minimize
deformation of tires during high-speed driving tire owing to high strength of aramid.

The nylon used for manufacturing the hybrid tire cord of the present invention
contains a highly polar amide group in a main chain and is crystalline due to tacticity and
chirality thereof. Nylon is common nylon 6, nylon 66, or nylon 6.10, preferably nylon 66.

The nylon filament yarn used for manufacturing the hybrid tire cord of the
present invention is not particularly limited and has preferably a fineness of 400 to 3000
denier, tensile strength of 8 g/d or higher, and a breaking elongation of 17% or higher.
When the nylon filament yarn has a tensile strength less than 8 g/d, movement of belts
during vehicle running cannot be sufficiently prevented, or when a great amount of cords
is used to prevent this phenomenon, weight of tires is increased. When breaking
elongation of the nylon filament yarn is less than 17%, serious strength deterioration
resulting from repetition of tension/compression of tires occurs due to bad fatigue
resistance of tire cords.

Aramid contains an amide group and a phenyl group in a main chain and thus
has a modulus 10 times or higher than nylon. Aramid is classified into para (p-) and meta
(m-) aramid depending on bonding positions of a phenyl group and is preferably poly(p-
phenylene terephthalate) represented by the following Formula 1:

<Formula 1>

11
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wherein n is determined depending on molecular weight of aramid and is not
particularly limited in the present invention.

According to an embodiment of the present invention, the aramid filament yarn
has a fineness of 400 to 3000 denier, a tensile strength of 20 g/d or higher and a breaking
elongation of 3% or higher. When the tensile strength of the aramid filament yarn is less
than 20 g/d, low strength of nylon filament yarn cannot be sufficiently compensated for
and there is thus an increased risk of causing tire deformation during high-speed driving.

In the hybrid tire cord according to an embodiment of the present invention, the
weight ratio of nylon primarily twisted yarns to aramid primarily twisted yarns is 20:80
to 80:20.

When the weight of nylon primarily twisted yarns exceeds 4 times the weight of
aramid primarily twisted yarns, physical properties of finally obtained hybrid tire cords
become similar to those of nylon and flat spots thus occur. On the other hand, if the
weight of aramid primarily twisted yarns exceeds 4 times the weight of nylon primarily
twisted yarns, strength of hybrid tire cords is improved, but shrinkage is lowered and
movement of belts during vehicle running cannot be sufficiently prevented, it is difficult
to secure durability of tires due to deteriorated fatigue resistance, and costs are increased
due to use of great amount of expensive aramid.

The hybrid tire cord according to an embodiment of the present invention may
further include an adhesive agent coated on the nylon primarily twisted yarn and the
aramid primarily twisted yarn in order to improve adhesivity to tires and strength at

break, elongation at break measured by ASTM D885 may be 8.0 to 15.0 g/d and 7 to

12
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15%, respectively, and strength maintenance percentage after disk fatigue test conducted
by JIS-L 1017 of Japanese Standard Association (JSA) may be 90% or higher. In
addition, the hybrid tire cord may have 3% LASE, 5% LASE, and 7% LASE measured
by ASTM D885 of 0.8 to 2.0 g/d, 1.5 to 4.0 g/d, and 3.0 to 6.0 g/d, respectively. The
hybrid tire cord may have a shrinkage of 1.5 to 2.5%, wherein the shrinkage is measured
under a primary load of 0.01 g/denier at 180°C for 2 minutes.

Hereinafter, the method for manufacturing the hybrid tire cord of the present
invention as mentioned above will be described in more detail.

Both aramid filament yarns having a fineness of 400 to 3,000 denier and nylon
filament yarns having a fineness of 400 to 3,000 denier are introduced into a cable cord
twister for conducting both primary twisting and secondary twisting. In the twister, a first
step of primary twisting an aramid filament yarn in a first direction to form an aramid
primarily twisted yarn and a second step of primary twisting a nylon filament yarn in a
second direction to form a nylon primarily twisted yarn are simultaneously conducted,
and a third step of secondary twisting the aramid primarily twisted yarn and the nylon
primarily twisted yarn in a third direction to form a plied yarn is continuously conducted
with the first and second steps. As described above, the second direction is the same as
the first direction and the third direction is opposite to the first direction.

According to the present invention, because a plied yarn is produced by a
continuous process of conducting both primary twisting and secondary twisting in one
twister, production efficiency of hybrid tire cord can be improved, as compared to a
conventional batch process of conducting primary twisting of nylon filament yarns and
aramid filament yarns in separate twisters and then conducting secondary twisting using
another twister.

According to the present invention, tension applied to the aramid filament yarn

13
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in the second step is greater than tension applied to the aramid filament yarn in the first
step. Accordingly, although primary twisting and secondary twisting are conducted by
one twister, the length of the aramid primarily twisted yarn after untwisting of secondary
twisting in the hybrid tire cord with a predetermined length may be slightly longer than
that of the nylon primarily twisted yarn. As a result, stress applied to the hybrid tire cord
during repetition of tension/compression of the tire can be dispersed to not only the
aramid primarily twisted yarn, but also to nylon primarily twisted yarn and the hybrid tire
cord can maintain stability of the tire even during driving due to superior fatigue
resistance.

In addition, because tension applied to the nylon filament yarn is higher than
tension applied to the aramid filament yarn, although one twist number of primary
twisting and secondary twisting is set at the twister, the twist number of the aramid
primarily twisted yarn may be slightly different from the twist number of the nylon
primarily twisted yarn.

According to an embodiment of the present invention, tension applied to the
nylon filament yarn in the second step is higher than tension applied to the aramid
filament yarn in the first step and the difference therebetween may make the length of the
aramid primarily twisted yarn 1.005 to 1.025 times the length of the nylon primarily
twisted yarn after untwisting of secondary twisting with respect to the hybrid tire cord
with a predetermined length (that is, after untwisting of the plied yarn).

The levels of tension applied to the nylon filament yarn and the aramid filament
yarn can be controlled by suitably setting revolutions per minute (rpm) of rolls of the
twister.

In an embodiment related to production of a dip cord, not a raw cord, dipping

the plied yarn in an adhesive agent solution, drying the adhesive agent solution-
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impregnated plied yarn and thermally treating the dried plied yarn may be continuously
conducted in order to improve adhesivity to tires.

A resorcinol formaldehyde Latex (RFL) solution, an epoxy adhesive solution or
the like can be used as the adhesive agent solution.

The drying temperature and time of the adhesive agent solution may be changed
according to composition and the drying is commonly at 100 to 200°C for 30 to 120
seconds.

The thermal treatment may be conducted at 200 to 250°C for 30 to 120 seconds.

Meanwhile, although the twister is set to conduct the same twist number of
primary twisting and secondary twisting, in the process of dipping and then drying the
plied yarn produced by the twister, untwisting may occur. In order to prevent this
phenomenon, in the continuously conducted dipping, drying and thermal treatment steps,
tension applied to the plied yarn is preferably 0.4 g/d or less per cord.

Hereinafter, the present invention will be described in more detail with reference
to the following examples and comparative Examples. The following examples are only
given for better understanding of the present invention and should not be construed as
limiting the scope of the present invention.

* Production of plied yarn (raw cord)

Example 1

A nylon filament yarn having a fineness of 1,260 denier and an aramid filament
yarn having a fineness of 1,500 denier were introduced into a cable cord twister and Z-
direction of primary twisting and S-direction of secondary twisting were simultaneously
conducted to produce a 2-ply yarn. At this time, the cable cord twister was set to a twist
number of 300 TPM for primary twisting and secondary twisting, and tension applied to

the nylon filament yarn was 52%, and tension applied to the aramid filament yarn was
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2.5 position in the production.

Example 2

A plied yarn was produced in the same manner as in Example 1, except that the
tension applied to the nylon filament yarn was 52% and the tension applied to the aramid

filament yarn was 2.25 position.

Example 3

A plied yarn was produced in the same manner as in Example 1, except that the
tension applied to the nylon filament yarn was 52% and the tension applied to the aramid

filament yarn was 2.0 position.

Example 4

A plied yarn was produced in the same manner as in Example 1, except that the
tension applied to the nylon filament yarn was 52% and the tension applied to the aramid

filament yarn was 1.5 position.

Comparative Example 1

A plied yarn was produced in the same manner as in Example 1, except that the
tension applied to the nylon filament yarn was 52% and the tension applied to the aramid

filament yarn was 3.25 position.

Comparative Example 2

A plied yarn was produced in the same manner as in Example 1, except that the

tension applied to the nylon filament yarn was 52% and the tension applied to the aramid
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filament yarn was 2.75 position.

Comparative Example 3

A plied yarn was produced in the same manner as in Example 1, except that the
tension applied to the nylon filament yarn was 52% and the tension applied to the aramid

filament yarn was 0.75 position.

Regarding plied yarns respectively produced in Example 1 to 4 and Comparative
Example 1 to 3, a ratio of length of aramid primarily twisted yarn to length of nylon
primarily twisted yarn was obtained by the following method and results are shown in
Table 1.

* Ratio of length of aramid primarily twisted yarn to length of nylon
primarily twisted yarn

A load of 0.05 g/d was applied to a 25 cm length plied yarn sample to untwist
secondary twists and separate them from each other. Then, first, a nylon primarily
twisted yarn was removed by cutting, the length of aramid primarily twisted yarn to
which a load of 0.05 g/d was applied was measured, untwisting of the secondary twists
was repeated, the aramid primarily twisted yarn was removed by cutting, and the length
of nylon primarily twisted yarn to which a load of 0.05 g/d was applied was measured. A
ratio of length of aramid primarily twisted yarn to length of nylon primarily twisted yarn
was calculated by the following Equation 1:

<Equation 1>: R = La/Ln

wherein R is a ratio of a length of an aramid primarily twisted yarn to a length of
anylon primarily twisted yarn, La is a length of an aramid primarily twisted yarn, and Ln

is a length of a nylon primarily twisted yarn.
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Aramid Nylon Aramid primarily twisted yarn
tension tension length/nylon primarily twisted yarn
(position) (%) length
Example 1 2.5 52 1.005
Example 2 2.25 52 1.01
Example 3 2.0 52 1.02
Example 4 1.5 52 1.025
Comparative 325 50 1
Example 1
Comparative 275 52 1.003
Example 2
Comparative 0.75 52 1.03
Example 3

* Production of dip cord
Example 5

5 2-ply yarn of Example 1 was dipped in a resorcinol-formaldehyde-latex (RFL)
adhesive agent solution containing 2.0 wt% of resorcinol, 3.2 wt% of formalin (37%), 1.1
wt% of sodium hydroxide (10%), 43.9 wt% of styrene/butadiene/vinyl pyridine
(15/70/15) rubber (41%), and water. The 2-ply yarn containing the RFL solution
introduced by dipping was dried at 150°C for 100 seconds and thermally treated at 240°C
10 for 100 seconds to complete a dip cord. Tension applied to the 2-ply yarn in the dipping,

drying and thermal treatment processes was controlled to 0.5 kg/cord.

Examples 6 to 8

Dip cords were produced in the same manner as in Example 5, except that plied

15 yarns of Examples 2 to 4 were used, instead of 2-ply yarn of Example 1.

Comparative Examples 4 to 6

Dip cords were produced in the same manner as in Example 5, except that plied
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yarns of Comparative Examples 1 to 3 were used, instead of 2-ply yarn of Example 1.

Strength at break and non-uniformity thereof, elongation at break and non-
uniformity thereof, shrinkage, and disk fatigue characteristics of dip cords obtained by
Examples 5 to 8 and Comparative Examples 4 to 6 were measured by the following
methods and results are shown in Table 2.

* Strength at break and non-uniformity thereof & elongation at break and
non-uniformity thereof

Strength at break and elongation at break of the dip cord were measured using
an Instron tester (Engineering Corp., Canton, Mass) by applying a tensile speed of 300
m/min to ten 250 mm samples in accordance with the ASTM D-885 test method.
Subsequently, strength at break (g/d) of each sample was obtained by dividing strength at
break of each sample by the total fineness of the dip cord. Subsequently, averages of
strength at break and elongation at break of ten samples were calculated to obtain
strength at break and elongation at break of the dip cord.

Meanwhile, the differences in maximum and minimum between strengths at
break of ten samples were calculated and the differences in maximum and minimum
between elongations at break of the samples were calculated to obtain non-uniformity of
strength at break and non-uniformity of elongation at break of the dip cord.

* Shrinkage (%)

Shrinkage was measured using Testrite equipment under a primary load of 0.01
g/De at 180°C for 2 minutes after allowing to stand under atmospheric conditions of a
temperature of 25°C and a relative humidity of 65% for 24 hours or longer.

* Disk fatigue characteristics

The hybrid tire cord, strength (strength before fatigue) of which had been
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measured, was vulcanized to a rubber to produce a sample and tension and compression
were repeated for 16 hours within the range of +2% and +3/-10% while rotating at 80°C
and at a speed of 2,500 rpm using a disk fatigue tester in accordance with JIS-L 1017 of
Japanese Standard Association (JSA), to apply fatigue to the sample. Then, the rubber
was removed from the sample and strength after fatigue of the hybrid tire cord was then
measured. Strength maintenance percentage defined by the following Equation 2 was
calculated based on strength before fatigue and strength after fatigue:

<Equation 2>

Strength maintenance percentage (%) = [strength after fatigue (kgf) / strength
before fatigue (kgf)] x 100

wherein strength before fatigue and strength after fatigue (kgf) are obtained by
measuring strength at break of the hybrid tire cord while applying a tensile speed of 300
m/min to a 250 mm sample using an Instron tester (Instron Engineering Corp., Canton,
Mass) in accordance with ASTM D-885.

* Bending fatigue characteristics

Bending fatigue test, which is a simulated test of tension/compression/shearing
deformation which occurs during tire driving, was used. A 0.6 mm rubber was stacked on
two cord layers, i.e., upper and lower cord layers, with a gap of 25 EPI (End per Inch)
such that the total thickness reaches 5 mm, vulcanized at 160°C for 20 minutes to
produce a sample and a warp yarn direction of width was cut to 1 inch to produce a
fatigue test sample. At this time, a load of 68 kgf was repeatedly applied 37500 cycles at
a spindle of 0.5 inches at room temperature, 10 cords were then collected and strength
after fatigue of the cords was measured. At this time, strength before fatigue and strength
after fatigue (kgf) were obtained by measuring strength at break of the hybrid tire cord

while applying a tensile speed of 300 m/min to a 250 mm sample using an Instron tester
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(Instron tester Engineering Corp., Canton, Mass) in accordance with ASTM D-885.

TABLE 2

Comparativ Comparat
Exampl | Example | Example | Exampl [ Comparative P

ive
e5 6 7 ed Example 4 ¢ Ex:;mple Example

6

Aramid
primarily twisted
yarn length /
nylon 1.005 1.01 1.02 1.025 1 1.003 1.03
primarily twisted
yarn length
Stength atbreak | 45 4 | 435 139 | 131 13.7 12.8 12.6
(gd)
Strength at break
non-uniformity 0.3 0.4 0.4 0.4 0.3 03 6.5
(g/d)
Elongation at
break 11.0 11.3 11.8 11.9 10.8 10.8 12.5
(%)
Elongation at
break 1.6 1.8 1.8 2.0 1.4 1.6 4.0
non-uniformity
(%)
Shrinkage (%) 2.0 2.1 2.1 2.0 2.5 2.0 2.0
Disk fatigue +2%
strength 9% 96 o8 95 87.9 92 94.5
maintenance
percentage (%)
Disk fatigue +3/-
10% swength 1 g4 5 | 916 | 925 | 93.1 78.5 80.2 82.4
maintenance
percentage (%)
Bending fatigue
strength 913 | 931 | 960 | 920 75.1 86.4 85.2
maintenance

percentage (%)

It can be seen that Examples 5 to 8 exhibit superior uniformity of physical
properties, exhibit superior fatigue resistance because stress applied to the hybrid tire
cord during repetition of tension/compression of the tire can be dispersed to not only the
aramid primarily twisted yarn but also the nylon primarily twisted yarn, in particular,

exhibit superior fatigue resistance when tension/compression deformation is serious, and
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maintain superior fatigue resistance when tension/compression/shearing is repeatedly
applied upon actual tire driving.

On the other hand, it can be seen that Comparative Example 4 exhibits
uniformity of physical properties, but it is difficult to secure stability of the cord because
stress is intensely applied to the aramid primarily twisted yarn upon repeated tension and
compression of the tire and characteristics of the tire cord are bad. Comparative Example
5 has a difficulty in securing fatigue resistance despite of long aramid primarily twisted
yarn, and Comparative Example 6 has covering-type hybrid properties due to excessively
long aramid primarily twisted yarn and thus deterioration in uniformity of physical
properties and increased defect rate in manufacture of tires, and has post-fatigue
maintenance percentage of 90% or higher when tension/compression deformation is
small, or exhibits great deterioration in fatigue resistance strength when
tension/compression is great or tension/compression/shearing is repeated.

Although the preferred embodiments of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, without departing from the scope

and spirit of the invention as disclosed in the accompanying claims.
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[Claims]
[Claim 1]
A hybrid tire cord comprising:
a nylon primarily twisted yarn; and
an aramid primarily twisted yarn,
wherein the nylon primarily twisted yarn and the aramid primarily twisted yarn
are secondarily twisted together, and
after untwisting of the secondary twisting of the hybrid tire cord having a
predetermined length, a length of the aramid primarily twisted yarn is 1.005 to 1.025
times a length of the nylon primarily twisted yarn.
[Claim 2]
The hybrid tire cord according to claim 1, wherein the nylon primarily twisted
yarn has a first twist direction,
the aramid primarily twisted yarn has a second twist direction,
the nylon primarily twisted yarn and the aramid primarily twisted yarn are
secondarily twisted together in a third twist direction,
the second twist direction is the same as the first twist direction, and
the third twist direction is opposite to the first twist direction.
[Claim 3]
The hybrid tire cord according to claim 1, wherein the aramid primarily twisted
yarn has a lower twist number than a twist number of the nylon primarily twisted yarn.
[Claim 4]
The hybrid tire cord according to claim 3, wherein the aramid primarily twisted
yarn has a 0.1 to 5% lower twist number than a twist number of the nylon primarily

twisted yarn.
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[Claim 5]
The hybrid tire cord according to claim 1, wherein a weight ratio of the nylon
primarily twisted yarn to the aramid primarily twisted yarn is 20:80 to 80:20.
[Claim 6]
The hybrid tire cord according to claim 1, further comprising an adhesive agent
coated on the nylon primarily twisted yarn and the aramid primarily twisted yarn,
wherein strength at break and elongation at break measured by ASTM D885 are
8.0to 15.0 g/d and 7 to 15%, respectively, and
a strength maintenance percentage after disk fatigue test conducted by JIS-L
1017 of Japanese Standard Association (JSA) is 90% or higher.
[Claim 7]
The hybrid tire cord according to claim 6, wherein the hybrid tire cord has 3%
LASE, 5% LASE, and 7% LASE measured by ASTM D885, of 0.8 to 2.0 g/d, 1.5 to 4.0
g/d, and 3.0 to 6.0 g/d, respectively.
[Claim 8]
The hybrid tire cord according to claim 7, wherein the hybrid tire cord has a
shrinkage of 1.5 to 2.5%,
wherein the shrinkage is measured under a primary load of 0.01 g/denier at
180°C for 2 minutes.
[Claim 9]
A method of manufacturing a hybrid tire cord comprising:
a first step of primarily twisting an aramid filament yarn in a first direction to
form an aramid primarily twisted yarn;
a second step of primarily twisting a nylon filament yarn in a second direction to

form a nylon primarily twisted yarn, the second step and the first step being conducted
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simultaneously; and

a third step of secondarily twisting the aramid primarily twisted yarn and the
nylon primarily twisted yarn in a third direction to form a plied yarn, the third step being
conducted continuously with the first and second steps,

wherein the first, second and third steps are conducted by one twister,

the second direction is the same as the first direction,

the third direction is opposite to the first direction,

tension applied to the nylon filament yarn in the second step is higher than
tension applied to the aramid filament yarn in the first step, and

the tension applied to the nylon filament yarn in the second step is higher than
the tension applied to the aramid filament yarn in the first step in such an amount that the
aramid primarily twisted yarn is 1.005 to 1.025 times longer than the nylon primarily
twisted yarn after untwisting of the secondary twist of the hybrid tire cord with a
predetermined length.

[Claim 10]

The method according to claim 9, further comprising:

dipping the plied yarn in an adhesive agent solution;

drying the adhesive agent solution-impregnated plied yarn; and

thermally treating the dried plied yarn.

[Claim 11]

The method according to claim 10, wherein the dipping, drying and thermal
treatment steps are continuously conducted, and

tension applied to the plied yarn in the dipping, drying and thermal treatment

steps is 0.4 g/d or less per cord.
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[ Abstract]

Disclosed are a hybrid tire cord, which can be easily manufactured and has
more uniform physical properties, and improved strength and fatigue resistance, and a
method for manufacturing the same. The hybrid tire cord includes a nylon primarily
twisted yarn and an aramid primarily twisted yarn, wherein the nylon primarily twisted
yarn and the aramid primarily twisted yarn are secondarily twisted together, and after
untwisting of the secondary twisting of the hybrid tire cord having a predetermined
length, a length of the aramid primarily twisted yarn is 1.005 to 1.025 times a length of

the nylon primarily twisted yarn.
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Docket No.: Q227655
Only After Sept 16, 2612

Whereas, 1/We, the undersigned inventor(s) hereinafter ssiise
assignor(s), have invented certain improvements described in thg
application identified below; and

ROLON INDUSTRIES NG of {Bydorvanasdong) 1L
L Uhnscheoneal: Shveoneri-do. 13837, Republie of Kooyl
( assxgnw) desires to acquire the eniire vight, title, and tuterest iy
the application and invention, and to any United States patents £
be obtained therefor;

Now therefore, for valuable consideration, receipt whercof ig
hereby acknowledged,

'We, the above named assigoor(s}, hereby sell, assign and fransiey
o the above named assignee, its successors and assigns, the eniyg
right, title and interest in the application and the inventiv
disclosed therein for the Usited States of Arnerica, including &}
divisions, and continuations thereof, and all Letters Patent of @w
United States that may be granted thercon, and all reissues tharent;
and all countries foreign thereto, including rights of priority wndes
the International Convention of Paris (1883) as amended, fncfuding
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for past damages, and I/'we request the Director of the U.S, Paten
and Trademark Office to issue any Letters Patent granted upon thg
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HYBRID TIRE CORR AND METHOD FOR
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The above identified apphication was raade or was anthorized to by
made by me.

2 9wt e ] % I believe that I am the original inventor or an original Wi
inventor of a claimed invention in the application.

§ have reviewed and understand the contenis of the application: fin
whisch this assignment with declaration s being submitted:

I am aware of the duty to disclose to the Office all infurminting
known to me to be material to patentability as defined it
37 CFR 1,36,

I hereby acknowledge that any willful false statement made {n thﬁi;z
assignment with declaration is punishable under 18 USC 1001 by
fine or imprisonment of not more than five {5) years, or both.

STATEMENRT OF ACCURATE TRANSLATION NG
ACCORDANCE WETH 37 CFR 1.69(b):

The assignment with declaration is an accurate translation of the
corresponding English language assigoment with declaration.
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Espacenet

Bibliographic data: KRT101411208 {(B1) — 2014-08-23

ARAMID-POLYAMIDE ¢8 HYBRID CORD AND RADIAL TIRE WITH IMPROVED
FUEL EFFICIENGY COMPRIGING THE SAME

Inventor(s): LEE JI WAN [KR]; HWANG KUM KANG [KR] + (LEE, JI WAN, ;
HWANG, KUM KANG)

Applicant(s): HANKOOK TIRE CO LTD [KR] + (HANKOOK TIRE CO., LTD)

Classification: -international: D82G3/04; DO2G3/28; DOZG3/36; D02G3/48
- cooperative:

Application KR20120153062 20121226
number:

Priority KR20120153062 20121226
number(s):

Abstract of KR1HI411208 (81}

The prasent invention relates (o an sramid-polvamide 88 hybrid cord that is obiained by
doubling and twisting an aramid code of the low finensss of 200-800 denier and the
polyamids 88 cods of the low fineness of 200-8G0 denier, and an snvironmeantally
friendly radial tire comprising the sams. Ths hybrid cord of the present invention
mainiains the nltial modulus, which has a major influence on the noise and rids comfort
al the level of the existing polvamide cord, and maintains the high modulus under the
high ioad bringing out the properties of the aramid cord, and thus, the radial tire
applying the hybrid cord of the present invention has an advantage of improving the
high spsed driving propertias, the conirod stability, and the mileage performancs.

https://iworldwide.espacenet.com/publicationD etail s/biblio?CC=KR&NR=101411209B1&KC=B1&F T=D &N D=3&date=20140623&DB=EPODOCG&Iocale=e... 1/1
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Espacenet

Bibliographic data: KRZ20060126101 (A) — 2006-12-07

HYBRID TIRE CORD AND PREPARATION METHOD THEREQOF

Inventor(s): CHUNG IL [KR]; PARK KYUNG SOO [KR]; KIM SI MIN [KR] *
(CHUNG, IL, ; PARK, KYUNG SOO, ; KIM, SI MIN)

Applicant(s): KOLON INC [KR] x (KOLON INDUSTRIES, INC)

Classification: - international: D02G3/48
- cooperative:

Application KR20050047748 20050603

number:

Priority KR20050047748 20050603

number(s):

Abstract of KRIQGSG1238101 (&)

A hybrid tire cord and a8 manufacturing method thereof are provided to reduce the
manufacturing cost by means of the nylon filament. The hybrid tire cord includes a
nyion filament and aramid flament with the weight ratio of 10:80 o 80110, The hybrid
fire cord also includses two or thres-ply of 2 nyion flament and aramid filament with the
weight ratio of 2:1 1o 1:2. The hybrid tire cord is applied 1o a8 cap ply for the high-spsed
running. The tensile strength of the nyion filament is above 8g/d, the cutling Hlexibility is
above 17%. The tensile strength of the aramid filament is above 20g/d and the cutling
flexibility is above 3.0%.

https://iworldwide.espacenet.com/publicationD etail s/biblio?CC=KR &N R=20060126101A&KC=A&F T=D&ND=38&date=20061207&DB=EPODOC&locale=e... 1/1
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Abstract of KRIP140080307 (&)

Disclosad are a hybrid fibar cord

comprising a nylon fHlament and an

aramid filament and & method for M
preparing the same, wherain the hybrid o
fiber cord is more conveniently preparsed

and has mors uniform physical properiies >
and mors snhanced strength and fatigue characieristics when compared with the
axisling hybrid fiber cord, and thus is applicabls 1o an ulira-high-performancs tirs. The
hybrid fiber cord of the present invention comprises: a nylon fwisted yam having a first
twist number; and an aramid twisted varn having a second twist number, wharein the
first twist number is the same as the second twist number, and the nylon twisted vam
and the aramid twisted yvarmn are pliad logsther in the same structurs.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Ok Wha JEON

Filer: Sunhee Lee/Betsy Bai
Attorney Docket Number: Q227655
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFS ID: 26192194
Application Number: 15194741
International Application Number:
Confirmation Number: 4889
Title of Invention: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
First Named Inventor/Applicant Name: Ok Wha JEON
Customer Number: 23373
Filer: Sunhee Lee/Betsy Bai
Filer Authorized By: Sunhee Lee
Attorney Docket Number: Q227655
Receipt Date: 28-JUN-2016
Filing Date:
Time Stamp: 11:23:49
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600
RAM confirmation Number 062816INTEFSW11272900
Deposit Account 6851
Authorized User Betsy Bai

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

37 CFR 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
46316
1 Transmittal of New Application Q227655Trap5mlttaINewAppas no 1
filed.pdf
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Warnings:
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1561028
2 Application Data Sheet Q227655ADSasfiled.pdf no 7
S5a4f7d7a18bcf3333b82396503e045eee82
Warnings:
Information:
132456
3 Q2276555peC|cf;|fcat|onasf|Ied. yes 2%
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Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 22
Claims 23 25
Abstract 26 26
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278661
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withDeclarationExecuted.pdf
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5 Transmittal Letter Q2276551DSasfiled.pdf no 2

314748dceb7c0a2185d61a4b1bcc77afa60]
2705

Hyosung Ex. 1002, Page 194 of 252




Warnings:

Information:
28972
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do35e
Warnings:
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This is not an USPTO supplied IDS fillable form
706730
7 Foreign Reference QZZ7655RefKIZ1fO1 260390B1. no 7
p 829c8bc56711aee9311eealf3e36db9af13
835b
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3 Foreign Reference Q227655RefK|Z1f01 411209B1. no P
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908820
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1130760
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify
the application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the
application number and filing date are identified in the Power of Attorney by Applicant form. If neither form
PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is directed,
the Power of Attorney will not be recognized in the application.

Application Number 15/194,741

Filing Date June 28, 2016

First Named Inventor Ok Wha JEON

Title HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
Art Unit Not Yet Assigned

Examiner Name Not Yet Assigned

Attorney Docket Number | Q227655

SIGNATURE of Applicant or Patent Practitioner

Signature

/Sunhee Lee/

Date (Optional) | June 28, 2016

Name

Sunhee Lee

Registration

Number 53,892

Title (if Applicant is a

juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature
requirements and certifications. If more than one applicant, use multiple forms.

M *Total of 1 forms are submitted.
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i hereby appoint

Practitioner(s) associated with the following Customer Number:

WASHINGTON OFFICE
23373
CUSTOMER NUMBER
as my/our attorney(s} or ageni(s), and to transact all business in the United States Patent and Trademark
Office connected therewith for the application referenced in the atiached transmittal letter (Form
PTO/AIA/B2A or equivaient).

i am the Applicant:

inventor or Joint inventor

Legal Representative of a Deceased or Legally Incapacitated Inventor

Assignee or Person to Whom the Inventior is Under an Obligation to Assign

Person Who Otherwise Shows Sufficient Propriefary 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)

o0

SIGNATURE of Applicant for Patent

fe .
Signature TR LTI Date
foe ) 4

Name Mr. Kyung Soo KiM Telephone

- Title and Company | General Manager of intellectual Property Department, KOLON INDUSTRIES, INC.

NOTE: Signature - This form must be signed by the applicant or applicant's representative in accordance
with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit multiple forms
for more than one signaturs, see below”.

0 Total of 1 forms are submitted.
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REQUEST FOR PARTICIPATION IN THE GLOBAL/IP5
PATENT PROSECUTION HIGHWAY (PPH) PILOT PROGRAM IN THE USPTO

Application No.: 15/194,741 Filing Date: June 28, 2016

Confirmation No.: 4889 Attorney Docket No.: Q227655

First Named Inventor: Ok Wha JEON

Title of the

Invention: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

THIS REQUEST FOR PARTICIPATION IN THE PPH PILOT PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE
SUBMITTED VIA EFS-WEB. INFORMATION REGARDING EFS-WEB IS AVAILABLE AT

HY TP AW S RTO. GOV RATENTS-APPLIC ATION-PROCESS/FILING-ONLINE/ARQUT-EFSWER.

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PILOT PROGRAM AND
PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PILOT PROGRAM.

Office of earlier examination (OEE): Korea (Korean Intellectual Property Office)

OEE application number: KR 10-2015-0092016 (Korean Patent No. 10-1602605 B1)
Both the OEE application and the above-identified U.S. application
have the following earliest date (filing or priority date): June 29, 2015

Notice of refusal to grant a patent (where such notice indicates
Type of OEE work product relied upon:  allowable claims)

Mailing date of OEE work product: November 26, 2015

Supporting Documents

One or more of the required documents below may be available electronically from the Dossier Access System or PATENTSCOPE (see
https://www.jpo.go.jp/ppph-portal/filewrapper.htm). If the applicant requests the USPTO to attempt to obtain a document electronically and
such attempt is unsuccessful, the applicant will be required to supply the document. Accordingly, to avoid dismissal of the initial PPH request
and potential denial of participation in the PPH program, the applicant should verify that the document is actually available via the Dossier
Access System or PATENTSCOPE before requesting retrieval. If the applicant is unable to verify availability, then the applicant should
submit the document with the PPH request.

1. OEE Work Product and Translation
A copy of the OEE work product and translation if not already in English:

M Attached O Previously submitted O Not required because the decision to grant a patent was the first office action

O Applicant requests the USPTO to attempt to obtain the document(s) from the Dossier Access System or PATENTSCOPE

2. References Cited in OEE Work Product

A listing of references cited in the OEE work product and document copies (except U.S. patent and U.S. published patent applications):
O Attached M Previously submitted O Not required because no references were cited in the OEE work product

O Applicant requests the USPTO to attempt to obtain the document(s) from the Dossier Access System or PATENTSCOPE
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REQUEST FOR PARTICIPATION IN THE GLOBAL/IP5 PPH PILOT PROGRAM IN THE USPTO
(continued)

Application No.: 15/194,741 First Named Inventor | Ok Wha JEON

3. Claims Correspondence Certification Statement
All of the claims in this application sufficiently correspond to the patentable/allowable claims in the OEE application.

4. Claims Correspondence Table

Patentable Claims in

Claims in US Application OEE Application

Explanation regarding the correspondence

1 1 Substantially Identical
2 2 Substantially Identical
3 3 Substantially Identical
4 4 Substantially Identical
5 5 Substantially Identical
6 6 Substantially Identical
7 7 Substantially Identical
8 8 Substantially Identical
9 9 Substantially Identical
10 11 Substantially Identical
11 12 Substantially Identical

5. Payment of Fees:
M The USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the Publication Fee to Deposit
Account No. 19-4880. Please also credit any overpayments to said Deposit Account.
O Credit Card.

SEND ALL CORRESPONDENCE TO:
The address associated with Customer Number:

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

Signature /Sunhee Lee/ Date June 28, 2016
Name
(Print/ Typed) Sunhee Lee Registration Number 53,892
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Dispatch No.: 9-5-2015-082402839
Dispatch Date: 2015.11.26.
Due Date: 2016.01.26.

Applicant Name

Address

Attorney  Name

Address

NOTICE OF REASONS FOR REJECTION

Kolon Industries, Inc. (Applicant Code: 120100008461)
(Byeoryang-dong), 11, Kolon-ro, Gwacheon-si, Gyeonggi-do
ASTRAN Int’l IP GROUP

(Shinsung Bldg., Yeoksam-dong) 5t Floor, 233, Yeoksam-ro,

Gangnam-gu, Seoul

Designated Patent Attorney Kwang Yeon HWANG

Inventor Name

Address

Inventor Name

Address

Application No.
Filing Date
Title of Invention

Ok Wha JEON

(Mabuk-dong), 30, Mabuk-ro 154beon-gil, Giheung-gu,
Yongin-si, Gyeonggi-do

Min Ho LEE

(Mabuk-dong), 30, Mabuk-ro 154beon-gil, Giheung-gu,
Yongin-si, Gyeonggi-do

10-2015-0092016

2015.06.29.
Hybrid Tire Cord and Method of Manufacturing The Same

1. According to Article 63 of Patent Law, we notify reasons for rejection as a result of the

examination of the above-identified application. Any argument or amendment in response to

the notice may be filed within the due date (2016.01.26.) specified above if necessary.
2. The due date (2016.01.26.) may be extended by up to 4 months upon request(s). If

necessary, extension of the due date more than 1 month can be obtained per a request within

the time limit of 4 months in total. If extension of the due date by more than 4 months is

required for an unavoidable reason, a request for such extension should be made with a

statement of such reason.

[Examination Results]
[J Pending Claims : Claims 1-12
[] Rejected Claims and Relevant Law

1

Claims 9, 11-12

Patent Law : Article 29, Clause 2

[ ] Allowable Claims : Claims 1-8, 10

* The allowable claims have been determined based on the Examiner’s opinion at the time of
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this Notice, and the Examiner’s opinion may be changed later. To obtain a decision to grant a

patent for this application, all the reasons for rejection must be overcome.

[Detailed Reasons for Rejection]

The subject matters of claims 9, 11 and 12 cannot be patented under Article 29, Clause 2
of Patent Law since, as indicated below, they could be easily made prior to the filing date
of the patent application by a person having ordinary skill in the art to which the

invention pertains.

Cited Reference: KR Pat. Appl. Laid-Open No. 10-2014-0090307 (Pub. Date: 2014.07.17.)

1. Claim 9 may be compared with Cited Reference as shown in the following table.

primarily  twisting an aramid
filament in counterclockwise identical
direction

y
1 aramid filament yarn in a first
direction to form an aramid primarily
twisted yarn;
a second step of primarily twisting a
nylon filament yarn in a second
2 direction to form a nylon primarily primarily twisting a nylon filament
twisted yarn, the second step and the | in counterclockwise direction
first step being conducted
simultaneously; and
a third step of secondarily twisting
the aramid primarily twisted yarn
and the nylon primarily twisted yarn | secondarily twisting the aramid and
3 | in a third direction to form a plied nylon primarily twisted yarns | identical
yarn, the third step being conducted | together in clockwise direction
continuously with the first and
second steps,
4 the first, second and third steps are the  twisting  processes  are

identical

conducted by one twister, performed using a single twister identical
the second direction is the same as both filaments are primarily twisted | . .

5 . S X Y identical
the first direction, in the same direction

the directions of the primarily
twisting and secondarily twisting | identical
are opposite to each other

tension applied to the nylon filament | the tensions applied to the nylon
7 | yarn in the second step is higher than | and aramid filaments during the

6 the third direction is opposite to the
first direction,

; . . - > different
tension applied to the aramid twisting processes are appropriately
filament yarn in the first step, controlled respectively
g |2 method of manufacturing a hybrid | a method of manufacturing a hybrid identical
tire cord tire cord
2
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Regarding the difference in No. 7, Claim 9 is characterized in that the tension applied to the
nylon filament yarn is higher than the tension applied to the aramid filament yarn. On the
other hand, Cited Reference does not describe in detail about to which filaments higher
tension is applied. However, such feature of Claim 9 can be easily envisaged by a person of
ordinary skill in the art by adjusting the tensions applied respectively to the two filaments for
optimization.

Accordingly, Claim 9 could be easily made in view of Cited Reference by a person of

ordinary skill in the art.

2. Claim 11 dependent from Claim 9 further comprises ‘dipping the plied yarn in an adhesive
agent solution, drying the adhesive agent solution-impregnated plied yarn, and thermally
treating the dried plied yarn.” Claim 12 dependent from Claim 11 recites ‘the dipping, drying
and thermal treatment steps are continuously conducted, and tension applied to the plied yarn
in the dipping, drying and thermal treatment steps is 0.4 g/d or less per cord.” However, the
detailed description does not mention about the critical meaning of the range of tension. Thus,
it might be said that such features are identical to or obvious over Cited Reference where the
plied yarn is dipped in RFL adhesive agent solution with tension of 05kg/cord applied thereto,
dried, and thermally treated. (See, Example 1 of Cited Reference)

Accordingly, Claims 11and 12 could be easily made in view of Cited Reference by a person

of ordinary skill in the art.

[Enclosure]
1. KR Pat. Appl. Laid-Open No. 10-2014-0090307 (Pub. Date: 2014.07.17.)

2015.11.26
KIPO 2" PATENT Exam. Division
Polymer Fiber Exam. Team Examiner  Yeong Min PARK
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shelne = ehele] meol glojAl,

e sa

ofgrl= e Eitela,

A7) U E sheaish 4] ofehEl= shelalt @] gese] glm,

27 Aole] A7) gfelnz= glelo] = gloja] Ay e AEH2E § A7) ojgpu|= dhdrle] dol=
A7) 2 gtdate] Adele] 1.005 WA 1.0253]¢1,

stelB = Elelo] A=,

A7 2

Al1gtel] glojAl,

A7) Y2 shdabs Al 29 HEs 2t
A7) ofgul= stArtE A2 e WEe zta,

A7) UL stdrtst 3] ofgtul= skdaks d A3 my BEes FdsHel

ste|BE|= Elo]o] ZE.

3T% 3

A1l glolA,

A7) elgrl= wAAkY mYgE 7] ULE ae mdsnn JHe
steln g = Elelo] Z=,

274

A3l glelA,

A7) ohgwl= garte] mdgE A7) D2 sdrte] w01 WA 5% A,
ste|BEl = Elojo] ZE.

37% 5

Al glelA,

371 HEE SpdAtst A7) ebrl = shlAabe] FREl = 20080 WX 80:20¢],
stelnel= Elolo] Z=,

27E 6

A1 lojA,

A7 UL E g 3] oleE= st el 299 AAAE o 2,

ASTM D885l 9fs] 549 Hdaids 2 v ge] Zhzk 8.0 UlA] 15.0 g/d 2 7 WA 15%°] 1L,

Hyosung Ex. 1002, Page 210 of 252



=546 10-1602605

an

Al6tel] oA,

ASTM D885¢l] ©]3] =A% 3% LASE, 5% LASE, = 7% LASEZ} z+Zz} 0.8g/d WA 2.0g/d, 1.5g/d WA 4.0g/d , 2
3.0g/d WA 6.0g/d¢],

shelB = Elelo] =,

AT% 8

A7 glojA,

180T A 28 Tt 2385 0.0lg/deniero] A SAHE AF 58] 1.5 YA 2.5%%],
stelBE]= Elo]o] ==,

AT 9

sfelB = Elolo] m=9] Az lojA, olEtH = SAAE HAsr] f8te] olgul= dHHEAE Al

%)

HIE S B Aste] HIE BUAEAE A2 BFoR Sdshs A2 WA - 7] A2 WA=
7] Al 9AS EAle Sald - g

s WAs) skl 7] o= ehelsh A7) ULE SAE @ A3 BEew et A3 w
£ BP9 - 47 A3 DAL A7) AL 2 A2 AR d5Hez Fa8 -,

A7) A1, A2 R A3 EAEL dhte] Al o5 FaEa,

37) A3 B2 A7) Al ke W) gkelw],

37 A2 SAAA A7) HLE BHAEA QAVEE Aol A7) Al @AM 7] ofgv= duEAL
A7 HE AHeng 21,

371 A2 BAGA 27 Ude duEe
A7bE = AHEn a5, &4 dele) 47] dfeln
ofr| = efdAte] Aozt 7] vdE skAke] dele] 1.005 WA 1.026¥7F d & gl whE F,

sleln s golo] m=o] Az,
27E 10

2HA

AT¥ 11

A9F el glefA,

A7) ke AAA ol AT 2A;
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A1 ejAl,
A7) AA DA, A= 9, 4 A dAe dFHow £dHT

FA

F 0.4 g/d °]3k2

{0001} 2 O Az #@et
ZE 2 TR 54
{0002} Efolo], Zidjolo] WE V-UE, 2 Fo T AF BAARA Eelo] m=, 53 AAAR AEE Eo|of
Z=[4Y, "H Z=(dip cord)" AAIZT de o]&H Y}, Elelo] Z=9] SR UYIE A, Egda
H2 A4, g AF Tl ok AF 27 AF A5 e 58 THE T s RAARA
ALEE = Eolo] m=e BAS FAAYE Aol
{0003} s A Fd R BB A A ute) ARk FALETE A bt glol, ud FE Al E Elelo]
9 g B UTAL FAAMED F e Beld 2= gig A3 2hds] FeEa o).
{0004} Efelo] Z== AMEHE F9 2 G ul pEEHH, EelolE MAHoR AA|st= ks BRI, 14
A obF AAE fg LE FE, AE i WS WA PAEGe] FEoR Udh, FHI 1HER A}
Aol MAEAA AEate] FALZEF FvbelA ol ulw} eleloje] ME R Fo] WigE o] Fapgle] A3jE e
59 BAYY dAsta gley, 4y ME BEo WS wx|5r] @ AEgeld Ui Fe=vt Fvhela gl
{0005 aXH ALEE I e AEE]E Eelo 2= AARE UdEH offH Tt FEL o|F itk 1 F Y
= BaA di¥] 22 7HE, ¢4 A& A 2 YEE 548 BolFa gl7] giEe g9 Elejold A
%QL Aok, T3, Yd2e u% Fo ME RRo WEHE AL WA sy 73 5L F£528L 2
= a8y Yd2e vE BEEAE Zha Qoe A, &5 e b2 Fe wusp) 37) g 29 ~%
S zddts 3 o EARE 7 gl

(0006 A7) R sle) pEvel A4 AEHL At olrlEE w9 BE BEUA S4S K e 2L e
e mEese Wade A7) gEd AN FAR A9 velosh WEHE FY A% Agel A9 o]
gpelole] Fdo| W ¢ FaAdt ag velodd T2 AgHn ke, W ula Adew 8 o
MEE e eelold HeHt ol TRt @ olRElst 5 wEeaw A% Helo) YFe] wud

/\
olfa, w2 Aoz s = 54 % Tl wre L 7 gl

10907) 4EE G2 obgrl= Azte] BAYES Res] Astel, UL olnul=st @] HAed she
=7 G ohels et AMAes Tl MY FEDE

ﬂllﬂi =
N
N
e n

{0003} AR om Ay olglu= ddalsl Ay YL = 3l 3 &
£ 2= A7) olgm= FdHHEADL ¢ B BEYAE e Ay UdE HdEALY H§ o 2e 5

StANH, AAA dAE7IYY BRE BAET] fste] A7) ofgvl= BuEAS A7) ud
HEA: Adolgt wako = sAEd}. & 59, olgpv|= AU EAE S-HEoR 5
olgir|= 3tAALE Alxsta, YdE FHUEALE 2-0F o R Ad4E Jddony 2 =3
s, A7) olgEl= gttt UG tAAtE S FeR AdFR Aoz AW T 2-FdA

ply yarn)7} Ax=H AT}
{0009} Ask 22 AWE T2 2-FAAe B dAE

A olgpr| = tAALE AlzstE Al @A, \4%‘% A

A, 2 A7) olgm = shdset dE 3

(%, chErl= AGUENE SAgen
Agomi UIE JAE Azets A2
A3 @A)E Fo AzH7) Ha] Aol v
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@ Az ge] Erhe Bael 3
f0010] #, AWY 729 - FANE A2A Sod) FAN F A= L DA A DB A AN
SIS AN el B Eelshsl o] 9 BA FEE SHAIY I A SETe
Be) Badel op)dy] @, shelnds me Az B4 DA Axn BB Freks BAdel
2}
foo11] T, e ohvime] B4 AelE Axsels] Astel olvrls GuE) doe dusse) )
g Be mdsw dasy] gd, ol dekiEsle 48 Ash wel xefsHe] we mEesnt o
e A

Ul=d e 49 £ A AARe, AN 224 Goltels =5 1qun e

0012] st e A xe) %}olﬂaz ELEN:

o2 g sty ”37] ‘/}%1% 2 ofgH|= &
TZ(merged structure)9] dfelB = A=E AHe v o},

{0013] Ry, A7) wA] Fxe] sfelues mEe A4, Eleloje] ¢ Bl hFo] whEg o offu|= stalale]
Eeoot 43 Hoe ArEy) gEd delel m=el YAz G40 % Fud flu, odd we g 5
do= gls] AAIREe] 14 FAA| Elolold] ekxge] FrRE & flrke EAVF Uk

e
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it
9,
off
e, ¢
ol
oy
N
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{0014] upEhA], B o3Ee e e AH J)E] Ad € dRE J90d FARES WA F dE delng= g
ole] m= 9 1 Axwe B Aot}

{0015 2 ogie o #de, Azvh 39 ey opz 5e A" g ¥E 54S JHeRN 2u4ds golod
g 7s @ stelBE=E gelo] 3=E AlTde Aot

{0018] £ dde e #7252 28 3 ¥R 542 IR 2u4% golojd A& 7t @ stelBe=
ole] =g B4 HaAE HA4ATIEA 5 A B AFS HgoR Az F ds PHES Agsis A
olr}.

(00171 B ool w2 =54 9 o|fdSo] olstdA 7]&d Aela, RERHor: 1 7&2 e AEE Aot)
Te, € 2o AAE g 2 2o & gE 54 B olFEC] of2 £ d& Ao|vh. & ¥ FxE
g e o]AEE e AN A F ST 5AE Fx 5 AAHT 288 Ao

{oo18] oh 22 B 2w d B we, deluE= gelo] mERA, UIE tdrb B oogul= stdAlEg 2§
S, A7) BdE kdalst A7) elgrl= dtdAlE @ ddEe] lu, &% Aele] A7) stelnE] el
Ao gojA AAL AEYAE F(post-untwist) A7) ofgH= Aty Zel= Ay UYdE dedrle A
o] 1.005 WA] 1.02581<1, ste]B = ele]o] m=7} Alg€r},

{0019 A7) UL e efdAe Al g B 23, A7) opgr= shdAbe A2 me) S 2ta, ) UdE ek
Absh A7) olgml = gtdrte @A A3 md W m AdEel glu, ] A2 md W2 A Al mY W
@3} T4 Adelu, A7) A3 md WEFES 7] Al me W v wFL £ Ao

{0020] A7) olgr= stdAte] mdaE A7) YA B staste] ndsRt 4L £ sl

{oozty A7) ol = st g A7) A B st mdgR 0.1 WA 5% 4L 4 sl

10022} 47 YA s A7) chhnl= ehdabel Farnle 20180 U7 80:202 & Uk,

7] sheluels Eelo] mut, A7) B sedsst 3] olevls st Ao wE ARAE o 2yl

{0023} =
I, ASTM D885¢ll 93] =344 Avtzd= 2 st go] 242k 8.0 YA 15.0 g/d 2 7 YA 15%e] 1, Y2
3

o

|
o>‘ i «W

Aol mA% 1008 7Eow, A7) ofgvls shelats mASE A7) ULE selas] melsnth 0.1 WA 5
nJF7) By, dE XY E (Japanese Standard Association: JSA)Q] JIS-L 1017 ¥hie] we} AAlE = ¢
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2 A= H2E F9 Z¥ f78&0] 908 o] 3L = A

[0024] A7) efelBE= Elolo] m== ASTM D885 3] AP 3% LASE, 5% LASE, 2 7% LASEZ} 42+ 0.8 1A 2.0
g/d, 1.5 WA 4.0 g/d, € 3.0 WA 6.0 g/dD 5 i},

{0025] A7) glolB = glolo] F==, 180T A 28 F¢F 285 0.0lg/denierd]d FAE #E $58°] 1.5 A
2.5%4 7 Uk,

{6026] 2 2y o2 #dd u, olfpv= stAAE Ay g5tk olgtH= FRIEALE A1 We R s}
= Al @A ULE AAE B At Ur 2 AYUEAE A2 WFor e Zﬂ2 @A - 7]
A2 SAE 47 Al SGAS Al FaE - 4 FAAE B3] At A7) olgpn|= graAlst A U
2 sdAE g7 A3 SFor Adsts A3 dAE 2geta - A7) A3 HAE A7) Al ¢ A2 4AS o
LHor 3B - A7) Al, A2 € A3 @AEL o] Aar)d o8 FAHm, 4] A2 Beke ) Al
Wkt B9 kel 4] A3 WEE 4] AL ke vt Wekelw | Aly] A2 w@ACA ] YdE Z
B EAL] Q17 E = Aol A7) Al SANA A7) ofgir|= Dt EAlY] VbEE AR &, sfelBE=
Elole] mzo] Aznbye] AT}

{0027 A7) A2 @ANA A7) gz el rEE Aol A Al @A Ar] ofgm= Al EA})
A7tE = A

g 35, &4 dele] 7] steln] golo] mEd] ojx A AEA2EF T F7] ot}
H = shdake] Aozt 4v] = shalalke] el 1.005 WX 1.025817F B 4 & g F 4 gl
{0028 e e, A7) gdAE A g9l @XW 71e A 37 BA %

e A7) FAxE A2A7E 24 2 A7) dxd FAE A E dAE W 23 5 Sl

{0025} A7) AR @A, Az 94, 4 448 A= Od% o2 FYEI, A7) AR @A, Bx ¢4, 2 dA8 &
AdA A7) Farld) vt e FHe 2= F 0.4 ¢/d oS F % , 27 stelBE= Ereld] Z= gl
A AL JES2ES § A7) ofgr| = oA H Aol A7) g2 sdAke] dele] 1.005 WA 1.025814
4 ok

{00301 e} e dwtd Ae 2 osle] A AY EFE 2 dgs dajsiAy dder) 93 Ad HomA, &
3 ApHele 2dd) gd g% MG dHS AFer] 4 Rem oo} g},

{0031}
Z,:

{0032} wo, o= FHdEALY] st mAdSrt FEv)ee] AME Fx A ojgn|= i mdgel] H]F) %ﬁ
A7) wge) olgtul=el A Asprt 8 @At F, sfelne= glelo] m=9] Az WA A eljH =]
Hol Ador 7 A2 F 9, olgn=9] e 7ty YR B e glolugs glojo] == usk
F3A] Elelo] WE S Hadd F gl

{06033} Eg, 2 2o ge|lBE = Elolo] ZEE offu|E tdAlel YA E At AdHor TP HER 1Y
7 kg F2E 2] Wi Ay 72 T8 sled v Az B A i?ﬂ T e BA Ax 4 B
FES HhgE £ Uk

{0034] T, & A@Hd) o, A7) 2e=8 AdEH2ESGS oigpu|= gtdAle]  Hert Y] UdE sAAe] 4
o]e] 1.005 Wl=] 1.0254e]7] wjiLe], Efeloje] 17g/gtHe] wtEd o sfelng= glelo] =) FteA s &
Eg27) olgu|= gAAMERE ohE YA 2 gldaldm BARE F itk Addewn $53 Yym SA4S
Zte 2 U] sfelnel= Eleolo] mEE= %M{P" 1% FPAAE geloo NS FAANE + Aok 5
3], 9/4F WHHe] 22 A YRS oA  Apo|r} AASIH, AA| Epelo] FAA /A FH/ MG
2ol Wl=g o Yoz o]} E%:q A 2Aag}

[0035] olglel A= & el sloln = Elole] = W T Aol AAdES TAHoR Hddir)

{0036} w2 el TleA AP 2 deE HoluA] e MY WA 2 2] rpekd WA 2w W¥el shesite A
= FAAA AEE Alelrh. wEpA, 2 e SSFTEd Y 2 9 O A5 EY 8y vd ==

Hyosung Ex. 1002, Page 214 of 252



S=50 10-1602605
W7 9 Mee me zged.
{0037} B Mo A AbeE = 29 "gtAAHprimarily twisted yarn)'= 3] AU EAE o] & wigkow w1
ofA THE DAk(single yarn)E A @),

{60328} B AdAAMNA AFEEE 8o "FAAplied yarn)"E 2 7FE o] StAAIES o= kg wgkow A mo}
Al THE AL ouE | "2 FE=(raw cord)'® AAEH|E g},

{6039} Al W AHEEE 8 "Elelo] ZE"E Ar] "2 = R ol nF AR u2 H48E 5 =S

Z3

2 9

YA T GRS SIS 1Y By cord)§ BT Aol FANE A 45 A
¥ a&% a7 g AgonA AxHE A4 FH AEE 7] gele] mmd xgA,

=R

{0040] 2 oA AbgEE "mdae(twist number)'sS Im F Yo S4E ougly, 2 9= TPM(Twist Per
Meter)o|T}.

{6041} 2 ame mE el Z=s UYd27 ojgr =9 sfelug = gejoRA], Al med W ydE el o
A2 m]) W] olmtul= SAAE E3etE, 7] dIE shAAbet A7) ofgpu| = stdAbe @A A3 mel W

Fow gddo] A

f0042] HYE Aoz chitls GHARA) i) @I(AE Eol, ANE 2= DA A9 A9 o
7 stigozn 4] YR staast oehes st 8480 BEe, 4] ol s A2 ma
wae 4 JOE S AL Y BE sk, Wl A3 nY WS, 42 ¥He W) AL 2

00431 2 2ol ojetd, sl dqle] she] Aaplel o) sAEr] Hid sfelne s gelo] =] A S
FAA7I Az g g 5 Ak
o044y s, & 2@l e, sl Al o] st dde] sdgdE e, &4 dole 7] seln
g Erelo] m=el glojA] FAS AEFRER §F Y] offrl= sty el A7) BB sk el
1.005 W= 1.025vfelth. =, & & shelH = Eelof mew AvE 727} okt Zhed wA| 72E 2
foo4s) weEbA, ddE ghdabet ofgrls stdabh ddARew FIF ol W BT FEE e v TR(E, 4
d4e ‘ﬂEﬁﬂiEi F obbrl= shdabe} Aol YA & shdAbe] dele] 1.0050) FRE) Ta)e] gfeluE=
Bpelo] m=gh= 2, & Ay spelB = Eelo] ZEAA Belele AA/SiFe] whad o sfelRy=
Bpelof s=e] sjAls B AV} ofFEl = SApErt ohe Y E st = 2abd o glrh Ao
=, F7E R S48 e £ 2 el = gelo ZEs ARt 1% FAE Eelo] Y
e #AAD = At
{0046) Fd, A AEAXE F ofeprl= &WH del7t e skt QOH 1025008 Zaek A FerlE
o AvE Fre e A FEE el gelo] mert Y] wiid, dEd vieh 22 olf = Al
e x B4 HA E BFEo ﬂﬂﬂl 2 Wk opz} Elele] Alx FAAAME B4 A2 s Eelo]

{0047) o] d Aol 2w, 7] stelBe= geole] m=9] ofgr|= tdAbe mdsE 7] UdE ok
A medrng Aok, dF £, A7) o= gdAle midgs A7) UdE Sdste] mdsrng 0.1 W
2 5% A& 4 gk

{0048 TH71e AW FxAA9 ofgv=E st mAF(HLEY A nYrr 453 B v opgr=
ZHEALY] B Zﬂ%‘.* 7F 2R J7) e, € 2o slelus ol mEd AT ofztul=9] 28 At
7t 2 "“&lﬂﬁ} 5, StelBe= Eeolo] mES Az A ofgu =] FHe] JuHom A FA2
Qi olgH= gg 48 g B due gle|ng = golo] mEE 1d F3A] Elolo] WEL Haza
4 ATk

{0049] 2 e gtelrge gelo] m=d Axd AgHE WULdENylon)e FHld A F4L AE opu=
(amide)”1 & $Hreba, 94 724 2 dAAL 714 A4 (erystalline) e 7Frh 7] Y82 25
a2 6, U2 66, = YIE 6.1001 1, ulgAsAs UdE 669 F ot

{0050] £ 29 gelng= gelo] mE Az AHEHT YLE AHUEAE 5 ADHA et 400 A
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3000 wjvele] A=, 8 g/d o] A=, R 17% ¢33 dEE g o] A, Jyd= g
EAbe] 4=} 8 g/d m|gte|H | A=k FaA| MES] F el ]
3 B2 4o =5 AMEE AS Eelo FAVE Frtdr. UdE BHEAL
ol 5"—5«] ez SAe] T4 Z3te] AARE FaA] Elolofe] <1d/gh
=

{0051] ofgtr = (aranid) & Fae ofvl=r)ek A wld ngE Edeta o] ULE dib] 10 ¥} o]4e EEHAE
et olgtvi=s dd xge AZAE w323 ()3 FEEw-)e] glew, A= 517
g 12 FAEE 8 (p-dld e 2| Z2o}r] =) (poly(p-phenylene terephthalate))e]t}.

N

i3
mlo
ofi
e
ol

{00521 <geta] 1>

Mg ]
S8 1
R
:
2
,A‘/
Z=E

[(:053]
{0054] A7) Ao A ng ol =e] BxjEke] wel 2AEHW, B i 533 $AHA ge).

10055 2wl Axde] sJehu, 7] O}EME ekl EAE 400 7] 3000 ElYels] A, 20 g/d ol 4ol €1
2 =g 2t 47] o= BeiEse] A944E7} 20 g/d Plel YIE e
GEe] 1% A4 welo] Wl 2B Al F7HRch,

{00561 2o3ge] @ ANde] BE selns el meolA YAE AAls) ofznl= ehedalel FaHlE 20:80
)

wageha] Eehs

(0057] Qaks] Fape] clwel= ekl Fael 4ulE Z3bsE, Moz oAt delnds gelo] m=
e B4 mes Hol B9 A% Agel zddth wH, olwrls sadre] el YIE sl
g Zaehdl, selngs gelo] mme] gee S £EG0] ol AEA T BE M=
9 mdHow e + glu uw gsel Astslel weloe WP Hust Jn, wF w7t
g tgow Agozn v gel 4eb Ak

wre] o Axjde wE sfe]lB= Elelo] =, Elelojdhe] A g fste] AV UdE st}
}7] ofgtvl= chedal Aol mRE AAAE o xgeha, ASTM Dsssel o] S dudE 9 sdilge]
8.0 WA 15.0 g/d ¥ 7 WA 15%°] 1L, O]E -ﬁ—?{iﬁ(Japanese Standard Association: JSA)¢] JIS-L 1017
o et AAEHE tad 92 B Fo| Y fREe] 909 oD F k. ®3, A7) stelBE=
F==, ASTM D885l <5 =49 3% LASE, 5% LASE, % 7% LASEZ} Z+2} 0.8 WA] 2.0 g/d, 1.5 WH#] 4.0
2 3.0 WA 6.0 g/d¥ F dtk. A7) selEE= Elelo] sE=x, 180THA 28 TS x3HE
0.0lg/denierol Al SA4E 14 F5F&°] 1.5 WA 2.594 F Ao},

f0059] et 4&d £ 3ol shelnd= golo] m=e] AZWEL B% AA3 AUES ).

{09601 400 W] 3000 vjele] ohebel= Wekul=Absh 400 A 3000 Flviele] e BeAEAL S dog w
FAHE AR D= IR R, ) DA, o= e S8a) A o=
QAEAE AL YFow sheAshs AL WA UDE SANE A3 Askel A= FAUEAE A2
Fow daisks A2 WA BAG FA5T, FAAE B4 Askel A7) o= shelish 4] daE
A2 @ A3 Wgom Bkt A3 WAL A7) AL B A2 BASH AsHen saAY, 9&P v
wel, A7) A2 WHE 37 AL WD B WPelw, 37 A3 WP A7) AL Y] A WP},

o Sleba, shelst gele] shpel AN FAHE A% Yo
= oA oels BEAS B0 O Gz A7 dad § o gE Al 5
ek 7lEe] W24 Pael s sfelnels welo] moo Yayel FPE £

weel] ejshd, A7) Al2 BolAA 7] U Rekwleal azkEs o] 4] Al wrlelA 47 ol
AgeAd) A7Es Ahud an. o, s Al es] ddd g sadEdw

2% Aeld A7) delng golo] m=o) JolA AL Asfsd F Ay ofgE= ehdrle] 2
7 A7) U2 st delut okt f A 4 Atk o|& E3), olole] d/gHe] W=D g sholn

B .
o
Lo
RS

{0058]

0, 0% X Yo rix
_QEEJ,&&

0
R
[=H

{0001} £ 2y
)

{0062
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{0053]

{6054]

{0065}

{00661

{0067)

{0058]

[0069]

{0070

{0071}

{0072]
{60731

{0074}

10075}

{0076]

{0077]

[(078]

{00791

{0080]

{0081

=546 10-1602605

an

G welo] mmo] AhsiAs 25T} ohrels R ohld HAE selidE 248 £ Qa, sl
DY Belo] ;Esl $4E Y2 54 22 Bowd PARS 1% FPAAE Felels] S 7]
A2 & Q.

2%, 47 UAE denEde) A gee] olgrle BeuEAd Q7kEE Fdnt 27 dEd, s
3 ool mAsA B gel 4] QA AFBdE BPen o= selne] medsst YAE ekl
Abs) 357} Skgteltet gelshal € 4 vk,

2w 4 Ade] sk, 47 A2 BAdA 4] Yde dduEse drbEs el 47 AL A
A A7) ohdsl= Aol s e 29, 2 A, 24 el ) delug gelel aed
olr 4Ae AEAAES F(F, 47) GAAE AEALED F) olrls el Aot 47) ULE 3
Aahs] Zele] 1.005 W7 1025817k B 5 2e 9] Aeld & sk,

e Fesst ok = GuuEe] A gEe 2715 47) Aaplel BE(rolls)d] B A4
(rpm)& H43) AgFozA 289 5 9

==

= %3
FANE ABA o] FAANE VA, A7) AFA gele] FAL
e

(raw cord)7} obd | ZE=(dip cord)& AZxsh= Ao 29, grelojere] AR Fda A5 47

37 FAAE AxA7IE B4, R Y

N

FAtE gAdehs B %Ko 94 + 3

RFL -89 (Resorcinol Formaldehyde Latex) H= o] ZA|A A2k A Fo] Aly] H&AA4 fd0 724 AlgE £

Atk

A7) Ax 3R e A AREE A7) AFAA fele] 244 nE 2Hkd FE= A, B4Fo® 100 YA
200T A 30 WA 1202 <t A7) Az F4e] a4t

A7) Axe FAL 200 WA 250T A 30 WA 12023 AA)E 4 gt}

g, T4 wdeR st 4 AAE FAES AT ABEAR, A7) AAblel 93] Alxzd gaAt
AR g HAED F AxdHe SAdA mY Y el 24T £ g <y A4S WA
e, dEHom FaARs ] AA, Ax, F dAH dASAA 7] A e e FEL == 7
0.4 g/d °]3}] Aol npa st}

olgf, & el FAH AAE E vudES B £ 2] a9E Audt. oo, sr)e AAdEe 2
Lo} osfE H7) 9@ AL ¥, ol5e] £ 2 AHAE Adse AL opin

+ AR ZE)9 AF
AAd 1
1260 wMele] vd2 dhdEsbel 1500 o] ofgtr|= FHREAE Aol == Arp)d FYsta, 7-

Hl SO} 94
CEl

el S-gel e BAo] 247t SaAee] - FANly varn)E AZAAT. ol5), aAs A
300 TPe] mAFR A7) AelR me QA ARENeR, A YLe Anusiel s 3

el
g2 5201, 47] ofgEl= BEMEA 78R E P 2.5 positione 2 A %A}

>,
S
2,
N

47) U2 gepEsld Ahsixle Age 52% o, A7) ofgtwl= duvlEsld stejxE 4¥e 2.25
positione]|lth= AL At AAld 13 543 Woz FAAE Azt

A 3

47 vdE g

A AsAE ARe 52 ola, 47) eldv= dehdse AsAE AHE 2.0

=
positiono|AThe AL At Arld 13} FIF BHow FAAE Az

/\1,\01 4

A7) vde g

Ad AaAs ARe 52 ola, ) ojgv= deEdd As gHe 15

=
positione] k= AL Adeties dAld 13 #dd WPoR FANE Az

Hlalof 1

- 10 -
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{0082}

{0083]

{6084]

{6083]

{0086}

{0087

[(028]

{0085

{0090}

{0091)

{6092}

{0093
{0024]

{6095]

{0096]

{6097}

{6098}

{0099)

S=506] 10-1602605
A7) a2 demEstd JpEAe A" 529 o1, 4] ol@vl= dwEsld JlsiAE A€ 3.25
positione]lths AL Astas AAld 13} I3 wyon FAAE Az},
Hao] 2
A7) Ude dgdEAL] FhEiRle A 526 o, 4] olftwl= duwlEsld vhsiAE F¥e 2.75
positiono]YtHe AL Aletas AAld 13} BLd wHon FAAES Azs).
Huwo 3

A7) UdE BHUEAE JeiAE AHe 526 ola, A7) oifml= DwlEALY lsAls A2 0.75
positione] e AL ALt Arld 13} T4 PHon FAANE Az}

=
Al 1A 4 waze 1WA 3o Sle) 242 Alzd gAabEd deld, UdE srte Qe g@ of
Fu= elare] dole] WlgS olele] el o8 474 pagn 2 ARE % 16 YR

¢ VQE shlakel dolo] td o= stane] Dol Hl&

25em Aol FAAL MZ 0.05¢/d 3FS Fo A nAdS Eo AR B F WA JIdE gdiE A
ste] A AL 0.05g/d9] 5 Foigt Aee] olgin|= gtAAl AolE SAa, dr]e 44d
AL e ojful= shdALE Adsle] A AsL 0.05g/de] shES Fold FEH UIE 3
Astga, oo A 1e) o5 JdE AL Aele] digk ofm= FAAle] Zele] HE&E 7
= el=

<4 1> : R = La/Ln

(1714, Re JLE date] Aeld qa ol gdate] Aeole] WEn, Lat olzhv= sdale] Aele]
o, Ln& Y22 e} 2el9)

He

olgjm|= g gz 49 olgu| = st} dol/UdE tdAl Aol
(position) (%)

Al 2.5 52 1.005
A A2 2.25 52 1.01
A Al<l3 2.0 52 1.02
A el4 1.5 52 1.025
H] W o1 3.25 52 1

H] o2 2.75 52 1.003
H] 23 0.75 52 1.03

* g A= Ax
/\1/\31 5

AAd 19 2-FAAE 2.0 Faee] BliAlE, 3.2 T4 T2=UR(E7%), 1.1 FEee] FASUIEF0m),
43.9 Fa9e) 2ElE/Re) /vy gy (15/70/15) LF-(419), 2 22 Eitete A E-EEL s =-gd
Z(RFL) A&A &hel] tgeidint. Ax]e) 93] RIL &L Ffobr 2 2-FArE 15o°cow 100z &<k A
ZA7) F 240C)A 1002 =<k dxjgdomn 9 meE 94890, Ay 2=, Az, 2 A8 44 2-
Gt ZFsiA = BHL 0.5 ke/cord’} HEF A H AT

AAld 19 2-FAA) giale] AAld 2 YA 49 2-FANEL o] gtk AL At AAd 55} =t
wyon 9 I=Es 47 Alxsr

Hud 4 W7 6

AAd 19 2-3AA} gAle] H @ 1 A 39 2-FAANSL ol g3ATt= AL A n= Al s} = et
e | 2252 747} Az
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S=50d] 10-1602605

{0100} 9 AAle 5 WA 8 E Hlwe] 4 YR 69l 3] DojFl | ZEEY Ao 9 T HFgA, Fuds 2 o
H# I, 14558, 32 daz 92 548 g9 #HHE=R 44 Ay, 2 435 3 29
YRSl

{6101} * A= 2 O 87FYgA & 3aAE 2 O aFed

{0102} ASTM D-885 Al@Hbse] oz}, <1~E2 A& 7|(Instron Engineering Corp., Canton, Mass)Z ©]-83}e] 250 mm
o] A= 1070 Heke] 300 m/min 9AEEE Vgtoz o =9 Ak Z}E(Strength at Break) % 3o &
< A7 5431390, olofA, 4 ME9 A ZEg | 3= dA AER JUgoRa 74 AsY duis
(g/)E Ttk ololA, 107] MEEY] A s ¥ sehilge] HFXE 72 Adsdozn | 3= Hdd
2= 2 S ge Al

{6103} g, 107 AEES] AdAE T JAA e HAA 9 Aolg AEdaL, 7] AFES] S T HAdF g
229 o) F AEFdorMN, J =9 duitwe HFdyd 2 gl go HFdde Pkl

{01047 * ZAL$3Z8(%, shrinkage)

{0105} & 25T, AlEE 6599 E97] ZetelA 24413 o]} WA ol HaEwo|E(Testrite) 7|78 AHg3}]

180T Al 28 Z<b x8% 0.01g/De 3% oA A4},

{0106] * T]&3 D& EA
{6107} ZE(H2 d #AE)e] 549 dfelBre= Eelo] m=E 1T JhRdte AlRE AR ¥, dEREEHE
(Japanese Standard Association: JSA)€] JIS-L 1017 #hiel] wlg} 23 9= =4 7)(Disk Fatigue Tester)E

o] gate] 80CNA 2500 rpme] %R FAAIZIHA 29 2 +3/-10% B WA I = FHL 16413 E9
wEFo N A7) AlRd ARE FFesith oofA, A7) ASRFE LTS AAF § stolBE= Eelo] =

=o 92 ¥ 298 A9, A7) f=2 A 283 g2 ¥ 2GS 722 g9 gr)e 4 2d) 98] Ay
= 248 fA8S A,

{0108} <A 2> 28 {§A&%) = (9= F 2 (kef)/A2 A ZF(kef)] X 100

{0109] o714, vz A 2 vz T (kef ), ASTM D-885 Algwryd] we}, 9IAEE Al 7| (Instron Engineering

1
Corp., Canton, Mass)Z °]-&3%}e] 250 mme] A2 dlete] 300 m/nin AFAEEE 7FslAA SfolBy= Elo)o]
=9 Ak 28 (Strength at Break) S SATOZN F3}3ic).

{0110 + Y W 54
TRy Efolo] FA] RAHE A/¢EH/HAF dF L ZAE AP WEM2AE 547) (Bending Fatigue tester)
£ o|&ekglon, 25EPI(End per Inch) b4 ZE=FF 1F 0.6mE HFshs BHPor I=E 2359 722

ey AA FAT) bmm HE=E AR AslEe] nFE AF:se], 160 208 F<F FhRSke] AJHE A FEE AAL
ako] & linch Fo2 Agsly F2AE AJAS AFet). 974 % 68kgfS 7Felal, Spindle 0.5inch
2ate] A2oA 37500cycle ¥+ 5L 7HEF Z= 10719 AF e 25 FEe SAGAT. oA,
gz 4 9 g2 3 7Fd(kef ), ASTM D-885 Al gubd) ulg}, ¢dAEZ A& 7|(Instron Engineering Corp.,
Canton, Mass)E o83t 250 mne] Al273¢] B3k 300 m/min IFEEE 7}tHA sfo|BE= Eolo] m=9)
Ak 78 (Strength at Break)S Aoz 3ksit).

T

[0112] ERER ERER H] W o4 H) w5 H) o6
ofgr| =
AL Ael/ 1.005 1.01 1.02 1.025 1 1.003 1.03
gz
ShIAL Ao
Agg e 13.4 13.5 13.9 13.1 13.7 12.8 12.6
(g/d)
Ag3e 0.3 0.4 0.4 0.4 0.3 0.3 6.5
v F U A (g/d)
kil & 11.0 11.3 11.8 11.9 10.8 10.8 12.5
(%)
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{0113}

{0114}

Jn
Jm

Sl 10-1602605

ehal & 1.6 1.8 1.8 2.0 1.4 1.6 4.0
W FIA %)
14 FEEW 2.0 2.1 2.1 2.0 2.5 2.0 2.0
taz 9= 96 96 98 95 87.9 92 94.5
+2% 723 4
(%)
HEE 90.5 91.6 92.5 93.1 78.5 80.2 82.4
+3/-10% 28 &
A &%)
iy oz 7 91.3 93.1 96.0 92.0 75.1 86.4 85.2
S o]
A& ()

ANd 5 A 89 A9 84S 24l $4T By ohd, elols] A/AF] w2 o selne o
clol seal S S fdsl= dANE ol dE FANAE B8 F ol $e o
= 540 BAAE, 5ol Q4S5 WL 5e A% UdzAse] i) 2ARE 9% gla, 44t
of QA A/YEH/ADY o WL 9 BF 25T YRS 4XTE 25 Ak
B w49 B B LY wou, Felole 9 I el WY @ ofghrl= selrp 2Ed
27 AEHow QAhE] Re] Hele] meol Wi 54l ol welole] gYE HRY] delge &
S grh vl 59 A% oleele staskel Aol AAw, e 4] Fush ofdn, vud 69 3
ofghel= shatel Qelvh ek Aol AN Felol shelnes S4c] tehtise] B4 FL4el bt
AA Hel whelo] AzAS BB FARL ABF AR, BF AY/YE WPe] we A% AzF 2
ol W 94/gE/gRde] wie 9 WAzdsel 24 Atee

FA &l 909 ol e, 9F/qF W
=13

(212 A nAgae]
(49184 1]
[2435] A7
[RAAF-35] A3
[9734]

&7 Aele] A7) sfolBE Efelo]
[A75]

&7 Aeole] 7] sfolBE = Efeo]

(4424 2]
[RA3E] 199
[RAARIE] A|113

GECRS)
37 54

CEES
47 @7

[481r4 3]
[RAFE] F7E9)
[RAA 5] A193
(8741

&7 Aeole] 7] stelB g Eleo]
(\7%]

&7 Aeole] 7] dtelBE= Ele]o]

(1484 4]
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=546 10-1602605

an

[RAFE] F7E9]
[RAAF3IE] A9k
(8741

ofgim|= SfAAlE EA
(\7%]

stolu e = Elolo] =] AW oA, ofr|= s HA
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2Ho| HA Title of Invention

Sl0|H2|E E}0|0] ZE Y O H=EutH The hybrid tire cord and a manufacturing method
thereof.

foXel; Abstract

HZ=7F ZhEg ot ofLj2} =2 #3 gl o2 EM & Disclosed are the high great strength manufacture

IR0 2N XM 5 EFO|Ojof| & 753t 8l0|EE2|E is convenient and the hybrid tire cord which is app

Efojo] ZE O O X|Z=etHo| Z§A| =it 2 2ol 8 licable to the ultra high performance tire by havin

O|EZ|E El0|0] ZEL X1 11Q ahzko| LY E 8t g the fatigue resistance characteristic and a manu

AR 2 X2 mQ HisEo| of2t0|E SYALS ZEstl, facturing method thereof. The hybrid tire cord of t

he invention is the nylon lower edge corp. of the fi
Ao A, M7| H2 mel Higke  rst direction of twist: the aramid lower edge corp.
st gtako| 1, A7| X3 e of the second direction of twist is included and the
disko| HICH BizkO|H, &A™ Z0| nylon lower edge corp. and aramid lower edge cor
o| &7| 8l0|E2| E}0|0] REO| QAO|AM A7 Mol & p. are together presented to the third direction of
At7| Of2t0|E St ALe| ZO| = 47| LY  twist and the second direction of twist is the same
Z0o[el 1.005 L§X| 1.025H}0|C}. direction as the first direction of twist and the thir
d direction of twist is the opposite direction of the
first direction of twist and the length of the arami
d lower edge corp. is 1.005 of the length of the ny
lon lower edge corp. through 1.025 times as to th
e hybrid tire cord having a predetermined length
after the untwist of the cable twist.

http://kpat.kipris.or kr/pmt/patent/get TransRes.do?commKey=null& AN=1020150092016&PK=...  6/28/2016
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\\\ \\\\

//

BT 13
sfo| 2| Efojof REof 9l0fA,

LI B StHAL: &

ofato|= SHeIAtE Eaet,
A7| LIQIE Sheiatel 47| OFtO|S 3QTAbS B 4
olglof 917,

4% Z0|o| 47| 8t0|22| Efo|of B YojA 4
7| oiol FEPIAE B 47 OF3IDIE sigiAtel Hol
L 47| LteE steiarel Zolel 1.005 LhX| 1.025¢
o,

8fo|=2|= Efojo] BE

87 13

80| 22| = Efojof A 0| SU0fA,

LHZ steiaf: 3L

ofatO|= SteIAtE Eaeta,

H7| LIYE Sttt &7] of2t0| = StAAHE 2H &
AL AL,

NrenN

ronr N g

~

sto|=2a|= Efojo AE

B3 28
A1 QLOIA,
47| LR SIARE T1 Y werg 2,

rR
>
rr
oot
=
=

AArQL 27| otath| = Bt
él- E|0'| ol 7]

ML=

S|O|EE|E Elo|{ R E.

http://kpat.kipris.or.kr/pmt/patent/getTransRes.do?commKey=null& AN=1020150092016&PK=...

Claim 1:

nylon lower edge corp. as to the hybrid tire cord:
the length of the aramid lower edge corp. after th
e untwist of the cable twist as to the hybrid tire co
rd of

fixed length is 1.005 of the length of the nylon lo
wer edge corp. through 1.025 vane, and

hybrid tire cord

nylon lower edge corp. and aramid lower edge cor
p. are together presented

aramid lower edge corp. is included.

Claim 1:

nylon lower edge corp. as to the hybrid tire cord:
the length of the aramid lower edge corp. after th
e untwist of the cable twist as to the hybrid tire co
rd of

fixed length is 1.005 of the length of the nylon lo
wer edge corp. through 1.025 vane, and

hybrid tire cord

nylon lower edge corp. and aramid lower edge cor
p. are together presented

aramid lower edge corp. is included.

Claim 2:

As for claim 1,

third direction of twist is the opposite direction ph
osphorus of the first direction of twist, and

hybrid tire cord

second direction of twist is the same direction as t
he first direction of twist

nylon lower edge corp. has the first direction of tw
ist ;

aramid lower edge corp. has the second direction
of twist ; and

nylon lower edge corp. and aramid lower edge cor

6/28/2016
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p. are together Qresented to the third direction of

SlO|EE|E Elo|{ R E.

BT 38
R1gol 910,

sfo| 2| Efojof AL,
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R1go 2LoiA,

47| ofato| = Setatel
of mel+ECt He

sto| 2| = Etojof AE
BT 48
RI3ol 910,

27| of2t0| = StAHAre] Q==
| MU} 0.1 LYK| ES|

|10

sto| 2| = Etojof AE
BT 48
RI3ol 910,

27| Of2I0| E Bt ALe] =
o] MUKt 0.1 LYX| 5% =

StO|HE| = Eto|o B E
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Beg a0
Claim 2:

As for claim 1,

third direction of twist is the opposite direction ph
osphorus of the first direction of twist, and

hybrid tire cord

second direction of twist is the same direction as t
he first direction of twist

nylon lower edge corp. has the first direction of tw
ist ;

aramid lower edge corp. has the second direction
of twist ; and

nylon lower edge corp. and aramid lower edge cor
p. are together presented to the third direction of
twist.

Claim 3:

As for claim 1, the number of twist of

aramid lower edge corp. the enemy, than the nu
mber of twist of the nylon lower edge corp. is

hybrid tire cord.

Claim 3:

As for claim 1, the number of twist of

aramid lower edge corp. the enemy, than the nu
mber of twist of the nylon lower edge corp. is

hybrid tire cord.

Claim 4:

As for claim 3, the number of twist of

aramid lower edge corp. 0.1 than the number of t
wist of the nylon lower edge corp. through 5% is

hybrid tire cord.

Claim 4:

As for claim 3, the number of twist of

aramid lower edge corp. 0.1 than the number of t
wist of the nylon lower edge corp. through 5% is

hybrid tire cord.

6/28/2016
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Claim 5:

s DI

>,

7| LB StAtel 47| of2th| = St ALe] S|
= 20:80 L{X| 80:20¢9!,

S|O|E2|E ElO|0 R E.
87 5%
AL QLOIA,

StAALQL &7| OF2t0| = Bt A AS| S2HH
x| 80:20¢l,

rr oz

7| e
20:80 U

slo|22|= Efojof AE.
87 6%

HMigof AoA,

-L 1017 Wof mfat MAglE CjA3 0|2
2 9 g0| 90% 0|49,

H7 6%

H1gol oM,

M| LHUE B[ IAet At7| OF3t0|E Bl Q1AL A0 R
E HAH S o Zasia,

ASTM D8850| |8} ZHEl MEHaE U TpchAlgol 2
Z+ 8.0 LYX| 15.0 g/d Y 7 L{X| 15%0|1,

2 ¥ =3 35|(Japanese Standard Association: JS
]
E

A)o| JIS-L 1017 ahHoj| mat AlA|E|= C)A 3T 1|2
HAE o 243 {X|20| 90% o|42l,

StO|E 2| = EfO|o] AE.

B3 78
A6l 91014,
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hybrid tire cord in which the weight ratio of the ar
amid lower edge corp. and

nylon lower edge corp. is 20:80 to 80:20.

Claim 5:

As for claim 1,

hybrid tire cord in which the weight ratio of the ar
amid lower edge corp. and

nylon lower edge corp. is 20:80 to 80:20.
Claim 6:

As for claim 1, the strength maintenance rate afte
r the disc blood which further includes

nylon lower edge corp. and the adhesive coated o
n the aramid lower edge corp. ; the cutting intens
ity and the elongation at break measured by

ASTM D885 are the respective 8.0to 15.0g/d a
nd 7 through 15% ; and is performed according t
o the JIS-L 1017 method of

Japanese standards association (Japanese Standa
rd Association: JSA). The test is 90% greater than
or equal to, and

hybrid tire cord.
Claim 6:

As for claim 1, the strength maintenance rate afte
r the disc blood which further includes

nylon lower edge corp. and the adhesive coated o
n the aramid lower edge corp. ; the cutting intens
ity and the elongation at break measured by

ASTM D885 are the respective 8.0to 15.0g/d a
nd 7 through 15% ; and is performed according t
o the JIS-L 1017 method of

Japanese standards association (Japanese Standa
rd Association: JSA). The test is 90% greater than
or equal to, and

hybrid tire cord.

Claim 7:
As for claim 6, 3% LASE, measured by

ASTM D885 5% LASE and 7% LASE is the respecti
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“hybrid tire cord

Claim 7:
As for claim 6, 3% LASE, measured by

ASTM D885 5% LASE and 7% LASE is the respecti
ve0.8g/dto2.0g/d,1.5g/dto4.0g/d, and
3.0g/ d to 6.0g / d phosphorus, and

hybrid tire cord.
Claim 8:

As for claim 7, the dry heat shrinkage measured i
n

180°C for the en among the early summer in 0.01
g / denier is 1.5 through 2.5% persons, and

hybrid tire cord.
Claim 8:

As for claim 7, the dry heat shrinkage measured i
n

180°C for the en among the early summer in 0.01
g / denier is 1.5 through 2.5% persons, and

hybrid tire cord.

Claim 9:

As to the manufacturing method of the hybrid tire
cord, in order to form the aramid lower edge corp.
so that the lower edge form the first step :

nylon lower edge corp. into the first direction at th
e same time, so that the second step - second ste
p is performed with the first step the lower edge f
orm - :

and doubling and twisting into the second directio
n the aramid lower edge corp. and 3rd step of tog
ether presenting the nylon lower edge corp. to the
third direction are included and - 3rd step is the n
ylon filament corp. performed with first and secon
d steps

first and second and 3rd steps are the aramid fila
ment yarn performed with one twister ;

second direction is the same direction as the first
direction ;

third direction is the opposite direction of the first
direction ; and the tension applied in

6/28/2016
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3 \\\\\\\ﬂlament corp. is great th

the first step in the aram

orztoj= OPC‘U\PI Zo|7t 6*7I '—f 2AE2 StAALS| ZO|
©| 1.005 L§X| 1.025H)7} & = Q2 012 =, The manufacturing method of the large

50| E2|E ElO|0| DEQ| X|&utH, hybrid tire cord 1.005 of the length of the nylon lo
wer edge corp. through 1.025 times can become t
he length of the aramid lower edge corp. as to the
hybrid tire cord having a predetermined length aft
er the untwist of the cable twist the tension applie
d in the second step in the nylon filament corp. is
great than the tension applied in the first step in t
he aramid filament yarn.

A3l 9%h: Claim 9:

Lo Hx=dr&Ho| Ql0{A{, of2td]  As to the manufacturing method of the hybrid tire
C SIHAIE »@ds7| 8t of2iOlE =HatHEAIE  cord, in order to form the aramid lower edge corp.

M1 dtsto 2 slAst= X1 CHA; so that the lower edge form the first step :

LI E SIHEAIE " M8H7| Q610 LIYE ZHalHEAE nylon lower edge corp. into the first direction at th

M2 gtsto 2 S1st= A2 BHA - 47| A2 E+71|E A e same time, so that the second step - second ste

7| M1 EHA 2 SA|0f HE -; A p is performed with the first step the lower edge f
orm - :

SHALE Fd517| 9151 47| Of2f0|E S TALR} o

7] LY E SIHAIS g4 M3 gtgke 2 MAst= X3  and doubling and twisting into the second directio

CHAS Zahsta - 7] X3 Sy = A7) J1 2 X2 & nthe aramid lower edge corp. and 3rd step of tog

AE0 HEEo 2 fBlE -, ether presenting the nylon lower edge corp. to the
third direction are included and - 3rd step is the n

A7 ®M1, M2 9 X3 EHHEL stLte] AAFZ|of 28]  ylon filament corp. performed with first and secon

= d steps

A7 K2 ghake AT M1 ghskn S Sk Ehsko| 1, first and second and 3rd steps are the aramid fila

ment yarn performed with one twister ;

second direction is the same direction as the first
A7 M2 THAOI M A7) LY 2 LatHEAL Q17bE|= direction ;
ZEo| &7| M1 ChAof A 7] of2t0|E EHatH E AL
OI7lE|&= MEHELCH 31, third direction is the opposite direction of the first
direction ; and the tension applied in
7] M2 THAOM 7| LIYE HIHEAO QI7tE[=
EHEo| &7 M1 CHAO|M AZ| of2t0|= Za2tHIEALS| second step in the nylon filament corp. is great th
OI7IlE|= MEELCH AL, A Zo|e| 47| 8l0|EE|E an the tension applied in the first step in the aram
EfO|0] ZEO| QUM A7| Mo AEQIAE 5 47| id filament yarn.
Of2}O|E sl G Ate| ZO|7} 47| LU Z SfolAte] Lo)
©] 1.005 WX 1.02587} & = /& o2 2, The manufacturing method of the large

SlO|E2|E E}0|0] ZEQ| M=, hybrid tire cord 1.005 of the length of the nylon lo
wer edge corp. through 1.025 times can become t
he length of the aramid lower edge corp. as to the
hybrid tire cord having a predetermined length aft
er the untwist of the cable twist the tension applie
d in the second step in the nylon filament corp. is
great than the tension applied in the first step in t
he aramid filament yarn.

H 10%: Claim 10:
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Hyosung Ex. 1002, Page 227 of 252



Page 7 of 25

Deletion.

s DI

o, \\\\\\\

#7113
H9Btof 2101A,

A7) SAAE AR S| FXAIZIE D

71 FE| T o8] 47| YA 20| BHT 47|
FAAE AZAZIE T2 &

A7) XS SAAE THESHE TS O ZEdts,
80| 2|= Etolof AE0| HELE.

BT 118

moE | 2LofA,

A7) BAALE TEN S| FXIAIZ|E T

A7) BT B0l olsh A7| FAH 80| HHE 47|
SAANE HEAI7|IE T, X

310| 2 2|C E}0|0] REO| N|ZuHY

H7 128

HMiigof ANA,

7|

|
+dE2,

bu oz

| ':F74I01IA1

7| ™R BHA, UE TA,
g g/d o|stel

C
ALl ZHHR = EE2

e

sto|=2|C Efojo] RES

87 128
M 11850] 2L0iA,

7|

AL
T

W
m

™o

A, W ENE HAE A5H

b 02

x| EhA, A
gl

A,

o&t nﬁ

o7 | A, tA, 32
(=3
[=]

= e EHAoM &7] g
A ZH5HX| = 2 2E

0.4 g/d o[stel,

http://kpat.kipris.or.kr/pmt/patent/getTransRes.do?commKey=null& AN=1020150092016&PK=...

Deletion.

Claim 11:

As for claim 9, the manufacturing method which f
urther includes the step :

of drying the ply twist in which the adhesive soluti
on is dipped with the step :

immersion stage of dipping

ply twist in the adhesive solution and the step of
heat-treating the dried ply twist of

hybrid tire cord.

Claim 11:

As for claim 9, the manufacturing method which f
urther includes the step :

of drying the ply twist in which the adhesive soluti
on is dipped with the step :

immersion stage of dipping

ply twist in the adhesive solution and the step of
heat-treating the dried ply twist of

hybrid tire cord.

Claim 12:

As for claim 11, the manufacturing method in whi
ch

immersion stage , and the drying step and therma
| processing step are consecutively performed ; a
' nd the tension applied in

immersion stage, and the drying step and thermal
processing step in the ply twist is 0.4 g / d or less
per the code. Of

hybrid tire cord.

Claim 12:

As for claim 11, the manufacturing method in whi
ch

immersion stage , and the drying step and therma
| processing step are consecutively performed ; a
nd the tension applied in

immersion stage, and the drying step and thermal

6/28/2016
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processmg step in the ply twist is 0.4 g / d or less
a Yo \\\\\\\\\
HIs My e

..\\

7|=50f Technical Field

2 dre Ao|sl EME 2= 0|2 4l&(yarns)&  The invention relates to the hybrid tire cord includ
ITSHE Sl0|E2|E Efojof RE W 1 HxEHHEO| 2 ing the room (yarns) and a manufacturing metho
ot {02 M, 2 FHESZRE, =71 2HHEE #at  d thereof of the different kind having different phy
OfL|2} L # st SEMIF eFMEl 24 O LJIm|Z EN sical property, more specifically, to the physical pr
£ 2= SI0|E2|E Eto|of ZE Gl T M ZIEtof Ztst operty, which manufacture is convenient is more
Z{0|C}. uniform the improved intensity and hybrid tire cor

d having the fatigue resistance characteristic and
a manufacturing method thereof.

A 7| & Background Art

EfO|0f, 7H|0|0| HHE, V-HE, T A 59O 1% HIZ2| The tire cord [the so-called " dip cord " designatio
HZATHE M EfO|O _._E, :o| Hﬂxﬂi X 2| =l Efojo] n] processed as the tire cord, especially, the adhe
TE[AQ, #34# 5 T E(dip cord)#34# X|& 17l & sive is widely used as the reinforcing material of t
El o|%|1 UL} Ef0|| ZEQ] XHEE'—

Ltel2 4  he rubber products of the tire, conveyer belt, V- b
9, Z2|0AHZ2 HE, Bo]& M8 S0| QUL %= 1 elt, the hose etc. The material of the tire cord ma
2 HZEc M §,MA|9| = "90,_# HHHE = SlLl= vy be the nylon fiber, the polyester fiber, the rayon
E%!IHEH A2 &= ElO|0] ZEQ| EME gatA|7|= fiber etc. The physical property of the tire cord in
Z{0|C}. which one is used among the important methods i

mproving the performance of the final rubber pro
ducts as the reinforcing material is improved.

skab Ol T2 AE| 7 Mof 2} A}ZFe] =  The traveling speed of the vehicle back gradually i

S50 A0, D& T A0 E}O|o1 ncreases with the vehicle performance improveme
O OtE M Ol LM E SX|A|Z %= Q= EIO|0| 2 E0| nt according to the improvement of situation and
Chst Gi??} shabs| TisiE| 0 QICt. the research about the tire cord maintaining the s
tability and durability of the tire actively proceeds
in the high speed traveling.

EfO|0] ZE= A2 = 29| U dgtho| 2t 250, Itis classified according to the site and the role th

EfO|0lE MNASZ X|X|StE= A B8, 143 at the tire cord is used and the role are classified i

diA| SIE XX B Qe HIE BE WHE HBo| Hag nto the belt part for the loadbearing, and the cap

gtX|8l= HEfo| HE o2 LpEICEH x2 I 2 A} ply part preventing the deformation of the belt pa

HO| IWME|HAM RS Ate| AT T} § FStA &loff  rtin the carcass part, on the whole, supporting th
Zto

(2} EfOjOjo] HE &2 | M3tz| e tire and high speed traveling. Recently, as the tr
= So| 2X7} tg/gﬁ} , A E 2o| 8id  aveling speed of the vehicle increases while the ci
BEX|8}7| Q|3 ZH=2}o|of CHe SR E7F =718t rcumstances is improved at high speed the belt p
Ct. art of the tire is transformed into and the problem
of the etc. in which the ride comfort is degraded o
ccurs and the importance about the cap ply for pr

eventing the deformation of the belt part increase

30 mlo r|

S.

I AFE LD Q= FHE2}0|8 ElO|0f ZEQ| AXZ The nylon and aramid make the most part with th
= LI 231 of2ho| E7} —’F%E O|21 QIC}. O = L} e material of the tire cord for the cap ply being us
U2 2 EfATY CHH| ,ng M4, 240t H& Hds DI L} ed currently. It is applied to most of tires because
Iz EMdg EOEIx Q17| [[H-.-01| 29 Ef0|o101| the nylon shows the other material comparison lo
Mg QICH o, LIYEL I FHoM HE B w cost, and the excellent bonding capacity and fat
20| HdEE= zd% lg;ﬂafftﬂ L2|st =2 ==28 igue resistance characteristic among that. Moreov
g Zt=r) JdeL L Ee He a5 AS 27 QICH er, in the nylon is the high speed traveling, it prev

ents the belt part from being transformed into but
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e} Hstot 37| HFof ZE

ok

s DI

it has the favorable hi&shrinkage stress. But the
N

peNNN\\s. It has the problem of
at&\\ §§ is therefore caused that

7| LB Qof E2t0] M2 AFEE D A= of2t
OEE e =2 2222 §E48 7 ¢2 3 A2

oMol REfA0| Halo| 7| WE0| FAIZH FXt

oF 3% EfO|0{7t Bk S AT o1do] Aol §lof
Etojojo] ZHO| Ojf SRAIE= 1g EtO[0{0|M =

2 A& QAT 2L, R W 7hHS =2 QIsf of
2t0|E= Y& Eto|ofof| HEE[= A0 S2SIRAL). £
oForto|EE &2 REH AR QI8 Ef0|0] ol H
ud ogl, *2 o= Q| Wulz 4 & LT
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LT WL EIALH 53], LILE SIAHALE of2to| = 5}
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#)& & 50| E2|E ZETL T At
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EHAE A= d7| of2tl| = tHEAT E Z2
SHAE A= 47| UL E HatHEA| H|g) & B
NY+Z2 SHAR A, L AHA| StAAS 7|22 SHE
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UE dalHEAE= oot theto 2 SHAL| QAL O E
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the modification according to the temperature cha
nge is big.

It is mainly used in the high-class tire in which th
ere is nearly no flat spot phenomenon that the tir
e is transformed into in case of therefore residing
for a long time and the quality of the tire is very h
eld in high repute while the aramid used as the ca
p ply material besides the nylon has very high mo
dulus property that the amount of change of the
modulus at the room temperature and high tempe
rature are relatively small. But it was difficult due
to the cost which was very expensive that the ara
mid was applied to the general purpose tire. More
over, the aramid has the fatigue resistance charac
teristic due to the low fold relatively the tire moldi
ng is difficult due to the high modulus and the dis
advantage that the durability is worse than.

In order that the nylon and above-described aram
id each problems were secured the hybrid cord in

which the nylon and aramid were together applied
was developed. Particularly, the hybrid cord havin
g the structure (hereinafter, the " cover ring struc
ture ") in which the aramid lower edge corp. cover
ed the nylon lower edge corp. was developed.

Typically, in order to prevent uniting with more nu
mber of twists in comparison with the nylon filam
ent corp. having the modulus in which the aramid
lower edge corp. and the aramid filament yarn wh
ich has the much higher modulus so that the nylo
n lower edge corp. be sectioned in at the same ti
me are lower in ***, and the cable twist of lower
edge corp.s the aramid filament yarn and nylon fil
ament corp. are *** to the different direction. For
example, the aramid filament yarn the aramid low
er edge corp. was manufactured the S- with the h
igh soft water as the lower edge box and the nylo
n filament corp. the nylon lower edge corp. was m
anufactured the Z- with the base soft water as the
lower edge box and 2- ply twist (2-ply yarn) of th
e cover ring structure was manufactured by prese
nting the aramid lower edge corp. and nylon lowe
r edge corp. the S- to the base soft water.

It has the disadvantage productivity is worse than
because 2- ply twist of the cover ring structure as
in the above is made using the ring twisting frame
through 3 stage processing (the first step of manu
facturing the aramid lower edge corp. in other wo
rds, the aramid filament yarn as the lower edge b
ox, and the second step, of manufacturing the nyl
on lower edge corp. the nylon filament corp. as th
e lower edge box the aramid lower edge corp. and
3rd step of together presenting the nylon lower ed
ge corp) and that the manufacturing cost is high.
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& FAA| Eto|of o] =22 =0l

=

Sto|H2|E ZEo| B2, Et
fhsE [ of2t|= StAARY| £

ro
e \\\\vramid lower rp.
| ri§§\§ amid lower edge corp

: Ywwer edge corp. when he
g wit rying after it dips 2- ply twis
t of the cover ring structure in the adhesive soluti
on is pushed with rubbing with the guide or the ro
ller and the loop-line is formed or the nylon lower
edge corp. contracts. Therefore the hybrid cord m
aterial properties in manufacture deviation is enla
rged and the failure rate rises.

U

Moreover, in order to minimize the property differ
ence of the aramid and nylon the great strength d
egradation of the aramid filament yarn was theref
ore very much caused with the Ha YeonDoe and t
he aramid filament yarn could not bring out the a
dvantage of the aramid called the high modulus in
comparison with the nylon filament corp. by more
number of twists. Consequently, the hybrid cord o
f the cover ring structure could not help having th
e low great strength than the frame and the dang
er in which the tire deformation was caused was h
igh in the high speed traveling.

To solve the disadvantage of the hybrid cord of th
e cover ring structure as in the above, the applica
nt suggests the hybrid cord of the merge structur
e (merged structure) which is manufactured by pr
esenting in order to together present to the oppos
ite direction and have the structure in which the n
ylon and aramid lower edge corp.s are identical a

nd direction the respective Ha YeonDoen nylon lo

wer edge corp and aramid lower edge corp. in KR

10-2014-0090307 A for the same direction.

But there is a problem that in case of the hybrid ¢
ord of the merge structure, the fatigue resistance

characteristic of the tire cord cannot help being lo
w because the stress is applied to the aramid low

er edge corp. in the concentratedly when the exte
nsion and compression of the tire are repeated an
d the safety of the high speed tire during driving o
f the long time cannot be guaranteed due to the |

ow fatigue resistance characteristic.

Summary of Invention

http://kpat.kipris.or.kr/pmt/patent/getTransRes.do?commKey=null& AN=1020150092016&PK=...

Problem to be solved

Therefore, the present invention relates to the
hybrid tire cord preventing problems caused by
the limit and disadvantages and a manufacturing
method thereof of the relative technique as in the
above.

As to the consistency of the invention, in addition
manufacture is convenient having the high great
strength and fatigue resistance characteristic it
provides the applicable hybrid tire cord to the
ultra high performance tire.

Hyosung Ex. 1002, Page 231 of 252
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. .‘.\t\hW\\\strength and fatigue
R L e R minimizes the
pertyde\%\\\n\\é%ﬁ\xcable it provides the
method for manufacturing with the high
productivity and affordable price to the ultra high
performance tire.

Hereinafter another characteristic of the present
invention and advantages are described and it will
be partly obvious from that technology. Or
another characteristic of the present invention
through the operation and advantages of the
present invention will be able to be understood. It
will be realized by the structure where purposes
and the other advantages of the present invention
are specified in the detailed description of the
invention and patent claim and the structure will
be achieved.

Means to solve the problem

The nylon lower edge corp. it is the hybrid tire
cord according to the consistency of the invention
as in the above: the aramid lower edge corp. is
included and the nylon lower edge corp. and
aramid lower edge corp. are together presented
and the length of the untwist after (post-untwist)
aramid lower edge corp. 1.005 of the length of
the nylon lower edge corp. through 1.025 vane,
and the hybrid tire cord are the cable twist
provided as to the hybrid tire cord having a
predetermined length.

The nylon lower edge corp. has the first direction
of twist and the aramid lower edge corp. has the
second direction of twist and the nylon lower edge
corp. and aramid lower edge corp. are together
presented to the third direction of twist and the
second direction of twist is the same direction as
the first direction of twist and the third direction
of twist can be the opposite direction of the first
direction of twist.

The number of twist of the aramid lower edge
corp. can be less than the number of twist of the
nylon lower edge corp.

The number of twist of the aramid lower edge
corp. can be less than the number of twist of the
nylon lower edge corp. with 0.1 through 5%.

The weight ratio of the aramid lower edge corp.
and nylon lower edge corp. can be 20:80 to
80:20.

The hybrid tire cord further includes the nylon
lower edge corp. and the adhesive coated on the
aramid lower edge corp. and the cutting intensity
and the elongation at break measured by the
ASTM D885 are the respective 8.0to 15.0g/d
and 7 through 15% and 0.1 through 5% number

6/28/2016
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of twist the number of twist of the aramid lower

Rl

\\\\\\\\\\n the number of twist
Nige corp. than the

47| S510|E2|E Eto|0{ RE =, ASTM D8850] 28|

=MLl 3% LASE, 5% LASE, & 7% LASE7} 2tzt

0.8 L§X] 2.0 g/d, 1.5 L§X]| 4. 0 g/d, & 3.0 '-HXI 6.0

g/dg % Qlct.

&7| 5l0|22|E E0|0] ZE =, 180COM 22 S¢F
=x%t= 0.01g/deniero M ZEE AE =%g0] 1.5

x| 2.5%9 % Ich.

&Fo| CHE 2o M, oratol=
f/5tof op2tn| = EHatHEAS K1
= M1 THA; LI B SIEAME Fdg3t7
ZAAHEAMNE M2 Hgo 2 OPC"OP— X1I2 B é
M2 THA = 7] M1 THASL SAl0| =R E -;
AHE B-8517| 2510 &7| Of2t0| = Bt HARY
AE SAUALE 2 X3 YF2 = HAHSt= M3
2ot - 47| M3 EAE &) M1 & K2 T
o= dE -, 47| M1, X1|2 e X1I3 EFHI%%
AALZ|0f| 2| 3f "°“E|-Tl 87| HIZ E
babDp E QIS Hhak0| T, ALY K3 Hbak
Q| giol Weko|, 47| X2 THA ol A M7| L
I2HHIEALO] QI7tE|= H3HO| 7] M1 THA oA
7| of2t0| = HtHEAY| Qe = HEL; F, 3}
O|22|= Etolof ZE2| MEYHO[ NS ElCt.
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00 ZEOf UOIA HIB AEQAES = 47| ofa}

O|E stHALS| ZO|7t 7| LIYE stAHAte] Ho|Q]
1.005 LJX| 1.025H47} & = olg 0l3 = £ QIr}.

= T ME 0O 0

ot ook N 1
re oA e
M roog
07 X 1o

>
i

£l

http://kpat.kipris.or.kr/pmt/patent/getTransRes.do?commKey=null& AN=1020150092016&PK=...

number of twist of the nylon lower edge corp. The
strength maintenance rate after the test can be
90% or greater to the disc blood performed
according to the JIS-L 1017 method of the
Japanese standards association (Japanese
Standard Association: JSA).

As to the hybrid tire cord, 3% LASE, measured by
the ASTM D885 5% LASE and 7% LASE can be
the respective 0.8 to 2.0 g/ d, and 1.5 through
4.0g/ d and 3.0 through 6.0 g / d.

As to the hybrid tire cord, in 180°C, the dry heat
shrinkage measured for the en among the early
summer in 0.01g / denier may be 1.5 through
2.5%.

According to the other viewpoint of the invention,
in order to form the aramid lower edge corp. the
lower edge includes first step, and the aramid
lower edge corp. and 3rd step of together
presenting the nylon lower edge corp. to the third
direction the lower edge forms the ply twist the
nylon filament corp. into the second direction at
the same time, the second step - second step is
performed with the first step the nylon lower edge
corp. is formed and - 3rd step is consecutively the
aramid filament yarn performed to the first
direction with first and second steps first and
second and 3rd steps are performed by one
twister and the second direction is the same
direction as the first direction and the third
direction is the opposite direction of the first
direction and the manufacturing method of the
large hybrid tire cord is provided than the tension
in which the tension applied in the second step in
the nylon filament corp. is applied in the first step
in the aramid filament yarn.

In the second step, the tension applied in the
nylon filament corp. is great than the tension
applied in the first step in the aramid filament
yarn. After the cable twist is untwisted as to the
hybrid tire cord having a predetermined length
the length of the aramid lower edge corp. can be
large as much as it can become 1.005 of the
length of the nylon lower edge corp. through
1.025 times.

Of the invention. And a method may further
include the step of dipping the ply twist in the

= adhesive solution, and the step of drying the ply
twist, and the step of heat-treating the above-
mentioned dried ply twist. As to the step of, the
adhesive solution is dipped with the immersion
process.

6/28/2016
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The immersion stage, and the drying step and

e e ANNNNNwre the immersion stage
7 Jg"g"{ *Uh\\\\%\%\§
ying

= 7 =P = s P

MEEE g9

N\ned, and the tension

g/rdojsfarEoraT ol the ep and thermal processing
oM MHES AEQIAESH T 7| Ol2t0|E StHALCS| step in the ply twist are the length of the aramid
Zole M7| LIYE st ALel Zolel 1.005 LYX| lower edge corp. is 1.005 of the length of the
1.02584Y %= QIC}. nylon lower edge corp. through 1.025 times the

cable twist is untwisted as to the hybrid tire cord
it can be 0.4 g / d or less per the code.

o

o

Qo e dt™ Mz Ol 0|51e] MAMet M8 RELE= Itis the only in which the general description as

2 9tEg o|AISEAHLE dASH| QT HY HoZ M, E in the above and following detailed description

3 Mo W CHet 2 AIM|st MHE K| Z8F everyone exemplify the invention or which it is to

7| {3t Z{2 2 0|38l | O0{OF BtLCt. illustrate and it has to be appreciated as. For
providing more detailed description toward the
invention of the patent claim.

ol st Effects of the Invention

2 gido| o8, MADf 5FAHO| siLEe| AHALZ|O| 2|8 According to the invention, because the cable

S| 7| Ij 20| 8lo|E2|E Ejo|o] ZEQ| MAME  twist and lower edge are performed by one

SEAA|7| D M| EH| 28 ZAAZ 4= QL) twister the productivity of the hybrid tire cord can
be improved and the manufacturing cost can be
reduced.

CCSh, OF2I0|E H2HEALS| 8t Q4T =2|7|& Moreover, the great strength degradation of the

ol HH A TLXOo|AMel of2t0|E St M=o H|s| E aramid is therefore less generated that so their

M ™7 20| of2t0|EL| Z& XM&t7F & grMsict,  the lower edge number of twist of the aramid

=, 5l0|E2|E EI0O|0| RELS| X 1FHO|AM of2F0|E  filament yarn is much less in comparison with the

o] ZtE@o| MLl 2 =7 &X|& £ ¢ 1, ofgtd|E2] aramid lower edge number of twist at the cover

o Ztd 2o 2 24Ho| 510|HE|E El0|0] ZEL= ring structure of the prior art. That is, in the

Iz Z=shA| EJO|0] HE S #|ABIE 4= QIL}. manufacturing process of the hybrid tire cord,

relatively the great strength of the aramid can be
high maintained and the hybrid tire cord of the
invention can minimize the tire deformation in the
high speed traveling on sufferance.

Lot, 2 did o] 8l0|HE|E El0|0f ZE L= of2t0|E 8 Moreover, because the hybrid tire cord of the
AAIR} LI 2 SlHAZL A2 Moz St H[€Z I invention has the aramid lower edge corp. and
OofRl Ot™El xR E ZH7| |20 HHEA x| =2f| 7| the stable structure which the nylon lower edge
=0 H|8l M= DPEHOAM x=efE 4= = M4 ®HAF A corp. twists to the same rate the property
22HES x| AzlE 4= QICt. deviation and the failure rate which can be caused

in the manufacturing process can be minimized in
comparison with the prior art of the cover ring
structure.

i

ot

o 0F
aXAES

| o5, 47| AQEE AEQIAED
tel Zo|7t &7] LHLE stAte| o
1.025Hj0|7| 20|, Efo|oje| ol=t/
I sto|=z2|= Efo|of ZE0f 7l X
tO|= SFAR®TE OfL| 2} LI 2 Bl 3lA
[C. Zotxo 2, 243 HO|2 £

o

Moreover, the length of the aramid lower edge
corp. is according to the invention the cord 1.005
I of the length of the nylon lower edge corp.
through 1.025 times after doing the untwist.
Therefore when the extension / compression of
the tire is repeated the stress applied in the
Sl0|E2|E Ej0|0o] ZE L FA|ZHS hybrid tire cord can be dispersed in not only the
Efo|ojo StEME SX|A|E 4= QIC}. aramid lower edge corp. but also the nylon lower
HEo| 22 42 YoM S5o| A0{A  edge corp. Consequently, the hybrid tire cord of
gFASIH, M| EFO|O] THA| &/ Y=/F the invention having the excellent fatigue

2 I Ljm|2ME 52| Ato|7F G2 I A Y4  resistance characteristic can maintain the stability
of the tire in the high speed traveling of the long
time. Particularly, in case the extension /
compressive Strain is high it has with the fatigue
resistance bustard and the difference of the inner
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skin furnace pwthe extension /

LieeE ey O QNN s actually repeated in
dost oopEd . TN y rep

et LY Ve&\b \ \Qerated of the large
difference is more generated.

.

HIHS AA|S7] 213 S EQI L& Description of Embodiments

oS0 M= & o] Sl0|EE|E Eto|o ZE Y 1 M| Hereinafter, specifically the embodiments of the h

XeHo| MA|GES N E R HdAEBIC, ybrid tire cord and manufacturing method thereof
of the present invention are illustrated.

2 gtdo| 7| A Gl HQIE HO|LX| %= Hel  The point that the various changes and deformati

Lo & gt o) ChaFst H4 9l HHOo| 7s8lCH= & on of the present invention are possible in the ran

o CHAXIO|A AtEE ZiO|Ct. [atA, B YHE E3| ge that does not do not depart from technical ma

HIHL0 7|X = L Ol 7 FS582 He Ljof E= pping and range of the present invention will be o

HE 3 HHY S D5 TSI}, bvious to the person skilled in the art. Therefore,

the change and the deformation in which the inve

ntion gives within the range of the equivalent and

invention in patent claim are altogether included.
2 HMMOAM AFRE= 80 #34#5tAAH(primarily The monoclinic (single yarn) in which the term " |
twisted yarn)#34# = otLto| HIHEAIS O] 3t ower edge corp. (primarily twisted yarn) " used in
Z di5ko 2 T0FA BHE ChAR(single yarn)E X[ &3t  this specification twists one filament to one side di
C}. rection and produced is named.

2 HAHMOAM AR E= 80 #34#HAl(plied yar The thread where the term " ply twist (plied yarn)

N)#34#= 2 7} O|&o] SIYUAIESR Ol HZ digk " used in this specification together twists lower e

OF W MOIM BH= Al o|0|8lH, #34# 2 AE(r dge corp.s more than 2 strand to one side directio

aw cord)#34# 2 X|&E| 7| SHC}. n and made is meant and it is called the " as the ¢
ode (raw cord) ".

B MMM AIBE|= 80 #34#E}0|0] ZE#34# It is the concept including the " dip cord " meanin
= M| #34#2 ZE#34#%80 ofL 2t 12 HZE0| g the ply twist which includes the adhesive so that
HIZ M8 £ QX E HEHE Qs stHAIS 2|0 the term " tire cord " used in this specification is a
ol= #34# % T E(dip cord)#34#5 xstel= 72  pplied to not only the code " but also the rubber p
O|Ct. SHHAIE KA ZES KXt & 0] 2EL %  roducts to the ". The adhesive containing fabric w

=2 =H7
H 80 2X|gezZM HEL= HEA &8 285 hich is manufactured by dipping this fabric in the
A7| EfO|0] A =0 ZEH=ICY. adhesive solution after it forms the ply twist and i
t manufactures the fabric is included in the tire co
rd.

2 HM MM AFRE|= #34# 1 A4=(twist number) The " number of twist (twist number) " used in thi

#34# = 1m 2 1ol 3145 o|0|8}H, 11 Ete|= TP s specification means the times of the braided per
M(Twist Per Meter)0|LC}. 1m and the unit is the TPM (Twist Per Meter).

2 diiof| 2 E}0|0| ZE+= LIYZ1f of2t0|E2] 8 As the tire cord according to the present invention

O|EHZ|E EIYCZAM, M1 gl utzko| LIYE StHAL is the hybrid type of the nylon and aramid, the nyl

U M2 1 drsko] of2H0|E SHALE ZEHstE|, 47| on lower edge corp. of the first direction of twist a

L2 SHEALRF 27| OI2}0|E ¥ A= 84 M3 @ nd aramid lower edge corp. of the second directio

ol Higto 2 AMAL|o QLY. n of twist are included. The nylon lower edge cor
p. and aramid lower edge corp. are together pres
ented to the third direction of twist.

LI E ZalHEALR} of2t0|E Z2tHI EALZL 8tLte] o At the same time, the nylon lower edge corp. and
AZ1(018 E0f, #Holg = A7)0 23l S A|0| 2+ aramid lower edge corp. of the nylon filament cor
2+ SlHElo 2N AT| LIYE StHALR}L of2t0|E 8t p. and aramid filament yarn are formed with one t
AP M E|7] 20, 47| of2t0|E st ALe] A2 12 wister (for example, the cable code twister) as th
Ql digko AM7| LIQE SIAHAL| A1 1Y whskdr 5 e respective ha YeonDoem. Therefore the second
olH, &7 M3 e ghsk(=, MY dheh)2 A7) X1 direction of twist of the aramid lower edge corp. is
Q| dgkol wiry dreko|Ct. identical with the first direction of twist of the nylo
n lower edge corp. and the third direction of twist

http://kpat.kipris.or kr/pmt/patent/get TransRes.do?commKey=null& AN=1020150092016&PK=...  6/28/2016
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(in other yvordi\\k\\g\\r\]\g\\\\g\\g{\\li twist direction) is the o
7 \\\\\\\\%\\\\\ st direction of twist.
X to %mon, because the lower edg
e and cable twist are performed by one twister th
e productivity of the hybrid tire cord can be impro
ved and the manufacturing cost can be reduced.

= diiHof o|stH, stLtel AFZ|of 2|8 st}  In the meantime, the lower edge and cable twist

oHH,

AA0| =0T 27810, A Zo|e &7| Blo|E are according to the invention performed by one t
2| E}O|O] ZEOf QM AHS AEQAESH & 47| wister. In spite of that the length of the aramid lo
Of2}0|E St AL] ZO|= A7| LIYE B}ALe] Z0|  wer edge corp. is 1.005 of the length of the nylon
9| 1.005 L}§X| 1.025H}0|C}. =, & 2Ho| lo|E2| lower edge corp. through 1.025 times after the ca
C E}O|0] REE= HHE RX7F 27t 7H01=l HHX] X ble twist is untwisted as to the hybrid tire cord ha
2 Zt=rf, ving a predetermined length. That is, the hybrid ti

re cord of the invention has the merge structure i
n which the cover ring structure is a little bit seas
oned.

[f2tAM, LY E StAHALR} Of2I0|E 8 HALZF MEX S Therefore, when the extension / compression of t
o] & T3t LXE Zt= HX| X (E, he tire is repeated in the hybrid tire cord of the in
<l Of2IO|E B} ALe| Z0|7F Lt vention the stress applied in the hybrid tire cord ¢
.005H} O]2tQl F1X)e] 8t0|E  an be dispersed to the hybrid tire cord of the mer
2|E E}0|0] ZEQt= Eha|, 2 EtHo| 8l0|E2|E E}0| ge structure (the structure in which the length of t
0] ZEO|M= E}O|0jo] Q1&t/t=0| HtEE [} 8lo|E2 he aramid lower edge corp. is 1.005 times under
2|E EIO|0 R EO| 7} X|= AE AV} oF2t0|E 8 of the length of the nylon lower edge corp. after it
HAFEETL OfL|2} LI 2 SIAHALO|E E4E 4= QICH ZA untwists in other words, the cable twist) in which
11 d

y
o
rlo

MEC R, 243 LHO|Z2 EME 2= &2 dhHo| 8l0|E the aramid lower edge corp. has the structure of
2|E E}0|0] ZEL TA|Zte] 14 FHO|AE E}0|0] being substantially the same as the same length a
e}

o| otEME XAl £ QUC}. nd nylon lower edge corp. in not only the aramid |
ower edge corp. but also the nylon lower edge cor
p. Consequently, the hybrid tire cord of the invent
ion having the excellent fatigue resistance charact
eristic can maintain the stability of the tire in the
high speed traveling of the long time.

SIH, A JEQIAE = ofgt0|E SAALS] Z0|7} L} In the meantime, in case the length of the aramid
QA= slAALe] Z0|o] 1.025H S =gt ZL =2|7| lower edge corp. exceeds 1.025 times of the lengt
=9o| HH 2 TXe} SAISH 20tHSE X E olo|E2| h of the nylon lower edge corp. after the cable twi

H

E Ejojo] ZE7} 27| 20|, M=ot HiQ 22 0|8 st untwist the hybrid tire cord has the structure of

2 HZ IEHOAM M4 EHAF 9 2250 being unstable of being similar to the cover ring st

Ot ofL| 2} E}O|0] A= E2HOME E4 HWAZ Q18| E} ructure of the prior art. Therefore in addition the

0|0 2 E0| Z7U}stC}. property deviation and failure rate are enlarged to
the reason as described above in the manufacturi
ng process the tire failure rate increases in the tir
e manufacturing process due to the property devi
ation.

Al
Ral
vl
L]

E

2 dido] o AMA|0of EE, 47| Sto|E2|E EFo|o| According to a preferred embodiment of the prese

FIEQ| O}2}0|E SlYHALS| M= M7 LY E 8 nt invention, the number of twist of the aramid lo

Ale] mel=HLC} ML}, 0| £0{, 47| ol2}0|E 8t¥ wer edge corp. of the hybrid tire cord is less than

Ale] Melet= MT| LIYE slHAIe] mECH0.1  the number of twist of the nylon lower edge corp.

LIX] 5% M & 4= UL} For example, the number of twist of the aramid lo
wer edge corp. can be less than the number of twi
st of the nylon lower edge corp. with 0.1 through
5%.

Z7|=0] HHE RX0|A Ll of2O|E 81 4 The great strength degradation of the aramid is th
(LIY2o| 81 mel=HCt YSS| Be)0| H|g| of2t erefore less generated in the hybrid tire cord of th
0|E ZalHEAIS| ot 471 EM H7| 20, £ e invention that so their the lower edge number o
HtHo| Sl0|H2|E ElO|0] ZEO|AM = Of2F0|EL| & f twist of the aramid filament yarn is much less in
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. =, 8lo|E2|E Elo|ol REQ| A comparlson W:t\\Q\EI\')e\\Q\ramld lowerhedgehnu[mber o}
ol : \\- 3 ymoret an the lower e

!j‘ﬂi AN \\ LA \ \le nylon) at the cover rin
> g structure of the prior art. That is, in the manufa
cturing process of the hybrid tire cord, relatively t
he great strength of the aramid can be high maint
ained and the hybrid tire cord of the invention can
minimize the tire deformation in the high speed tr
aveling on sufferance.

=2 didol 5lo|E 2| E EJO|O] o| M=o At2E|= The nylon used for the manufacture of the hybrid
L ' Z(Nylon)2 ’“HOH Zst 248 71X|+= of0|E(a tire cord of the invention has the tacticity raised w
mide)?7| & %Fos}jl oIN| &M 9l A M E 71 ZA ith the amide (amide) has the strong polarity on t
MM (crystalline)& 7tRICH A&7| LIYE2 EAXO he main chain it contains and the crystallization (c
LIYZ 6, LrO'E 66, L= L} 2 6.100| 1, H}EHZIS} rystalline) it has the symmetric. The nylon is the ¢
Ae L2 66Y = °|I:|- onventional nylon6, and the nylon66 or the nylon

6.10 and the preferably can be the nylon66.

IE
=
=

=2 diido] 3l0|EE|E El0|0] ZE H X0 A2 E|+&= L} Itis the be desirable that the nylon filament corp.
Q=2 ZFIHEAI= EYS| Kot K| @oLt 400 L§X| used for the hybrid tire cord manufacture of the in
3000 GjLjojel M=, 8 g/d O|&9o| QIEZAE, A 17% vention is not limited specially but the island of 40
O|Ato] HCIME E ZH= Z40| HIZHRSICH LY 2 E2l 0 through 3000 denier has the breaking elongatio
EHIE}\|-0| O|Zt LT} 8 g/d O|3to| ™, X2k =HA| & n more than the tensile strength more than 8 g /
Eo| g3lolg =873 diX|SIX| 2&lHL} 0|2 X5} d and 17%. In case the movement of belt is unabl
7| 9|8l gg Qo| AL % Al2E A2 EfO|O BEA7F e to be enough prevented in the vehicle traveling
Z7oiCt. LY E ZEHalHEALS B EWE?} 17% 0|2t or to prevent this problem, the tensile strength of
0|™, Efo|| R E g| Loz EMo| £X| 28lo] ZA|ZE the nylon filament corp. uses the code of many a
-’,‘:—SHM Efojojo] QlZt/et= HiE 0| & A& £40] 3 mounts 8 g/ d U.S. the tire weight increases. The
7| erAESICE, fatigue resistance characteristic of the tire cord is
unable to be good and the intensity damage accor
ding to the extension / compression repetition of t
he long time tire during driving of the breaking el
ongation of the nylon filament corp. 17% U.S. is g
enerated.

of2tO| E(aramid)= 20 ofO|E7|et €A oY The aramid has the amide group in the main chai

2|8 Z&SlD Qo LU= |:|-|I:I| 10 HY O]Ake] Ega n and the modulus more than the nylon comparis

AE ZH=C}, OF2H0|E= Il D2|e] AAAE O 2l on factor of ten it does the crab phenyl ring is incl

ufa}ﬁi(p ) HEtE (m-)0| 9o, HiZtAISI7|2=  uded. According to the aramid is the connected st

Bl7| sjstAl 12 HA|E = Z2|(p-IYHlE g =2otd] ate of the phenyl ring, it has the para type (p-) an

E)(poly(p-phenylene terephthalate))O|I:f. d meta type (m-) and it is the poly (p-phenylene
terephthalamide) (poly(p-phenylene terephthalat
e)) in which the be desirable turning point is indic
ated as the following chemical formula 1.

003c#3tstAl 1003e# 003c# chemical formula 10 03e#.

| n& of2t0|Ee| BEXt2k0| 2t Z™E I, Inthe above formula, the n is determined accordi
Qt =L}, ng to the molecular weight of the aramid and it is
not in the present invention limited specifically.

HtHo| o MAJ0of o5, 47| of2t0|E EafH E According to a preferred embodiment of the prese
= 400 LHXI 3000 HiL|oje] ME, 20 g/d o|42] QI nt invention, the aramid filament yarn has the isla
2, 9l 3% o|Ate| MCHAMEE ZH=C}. 47| of2td] nd of 400 through 3000 denier is the tensile stren
oz |-EHIE}\|-°| OI&Z =7 20 g/d OJRto|H L2  gth more than 20 g / d and the breaking elongatio
}EHIE)\}O| gJe 2D B 8y E*Fqu 2317] If n more than 3%. Because 20 g / d U.S. the tensil
of 1% Z,S%*M Efo|Of 0| x| e 0| E7ts+ e strength of the aramid filament yarn enough is
unable to compensate for the low intensity of the
nylon filament corp. the danger in which the tire d
eformation is caused increases in the high speed t
raveling.

Ao | n0¥¢rhl
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LI E StAAre| S20| of2th| = St AL
E1fotE, X FH2E HO{X| £ 10|22

oo} gel 24 | Eof B2 AT ¥
BEICH. BHD, of2t0|= sloiAte] S2f0| LUE
Sato| 481 S xk8lD, 50| =2|C Efojof AT o|
SAE[LF 5 20| WOix| RIS 8ol o}
col gFlolg HRpHoR a2 &

3}=/0f Etolofo] LT twvt oD, &
0

C

X N o |m 1% of
rml_ogl__u I'IO

S
[EI0|EE CHHo 2 AFETICEMN H|E0| 455}
IC}.
2 ZEol U HA00f [HE Slo|E2|E EI0| AEE,
Efojojete| Aty i g

2

oF 7| of2t0| = SHAAL HHME O =gt

St1, ASTM D8850) o|aff =M=l Motz gl TpghAl
20| 22 8.0 LiX| 15.0 g/d % 7 L§X| 15%0|1, &
2HZF | (Japanese Standard Association: JSA)
O JIS-L 1017 W #oj Wat HA|El& ClAT T2 HA
E 20| 23 {X|g0| 90% O|4Y % 9ict. Eet, A
7| 3l0|E 2| E E}0|0of ZEL=, ASTM D8850f o8l =
A&l 3% LASE, 5% LASE, 3 7% LASE7} 2t2} 0.8
LiX| 2.0 g/d, 1.5 L§X| 4.0 g/d, & 3.0 L{X| 6.0 g/d
2 4 QUL &7| 3lo|HE|E Etojof A=, 180°CO

A
e

Ol5lol M= gt 2 ZEL| 50|Z2|E Efo|of =
o Hxzd¥e Hs dAd d3st=% otrt.

400 LiX| 3000 GjL|ojo| of2to| = HeHEALR} 400
L{X| 3000 GfLjofe| Lt B TatMEAZL st 4
g &5 d%tE A0l = HAY|Z RYECH &7
AALZ|Of| A, OF2t0[E SHAAE HE5t7| /I5H0] of2f
O|E LEtHEAS M1 WO 2 5tASt= A1 CHAQ}
LI E ol AALE F&5t7| 9ot LU E EatHEAE
M2 eto = StAsH= M2 THAZL SAI0| 4K,
SAHAE @G5t7| 9I510] 47| of2to|E Sl HALeL 4
7| LI E SIAALE 27H H|3 W22 YAHSt= H|3
THAZE &2 M1 W N2 B S0 dL5HoR A E
I:ll-'é‘k% él-jl I-ﬂ

Ct. M=ot Hier 20|, 47| X2 e 12
1 S Yok B0l ¢7| M3 dek2 7] M1 gl
dic 2eko|Ct.

= HEof ofStH, ShHIp 4 AHO| SHLEe] HAZ|0|A
UYe|= AL SHOZ SHAZL H=E7| E0, Lt
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hrkntiggcording to a preferred e
. 0\\\\\\&@ invention the weight ra
amfaﬁft‘;we#redge corp. and nylon lowe

r edge corp. is 20:80 to 80:20 in the code.

If the weight of the nylon lower edge corp. exceed
s the quadruple of the aramid lower edge dead we
ight the hybrid tire cord which finally is obtained f
ollows the physical property of the nylon and the f
lat spot phenomenon is caused. On the other han
d, the weight of the aramid lower edge corp. is th
e quadruple of the nylon lower edge dead weight i
s used as moreover, the large amount the expensi
ve aramid it exceeds. And cost grows.

The hybrid tire cord according to a preferred emb

odiment of the present invention further includes

the nylon lower edge corp. and the adhesive coat

ed on the aramid lower edge corp. for the adhesio
n strengthen enhancement with the tire and the ¢
utting intensity and the elongation at break meas

ured by the ASTM D885 are the respective 8.0 to

15.0 g / d and 7 through 15% and the strength m
aintenance rate after the test can be 90% or grea
ter to the disc blood performed according to the ]I
S-L 1017 method of the Japanese standards assoc
iation (Japanese Standard Association: JSA). More
over, as to the hybrid tire cord, 3% LASE, measur
ed by the ASTM D885 5% LASE and 7% LASE can
be the respective 0.8 to 2.0 g / d, and 1.5 throug

h 4.0 g/ d and 3.0 through 6.0 g / d. As to the hy
brid tire cord, in 180°C, the dry heat shrinkage me
asured for the en among the early summer in 0.0

1g / denier may be 1.5 through 2.5%.

Hereinafter, the manufacturing method of the hyb
rid tire cord of the invention is more particularly ill
ustrated.

It is put into to be the cable code strand in which

the nylon filament corp. of the aramid filament ya
rn of 400 through 3000 denier and 400 through 3
000 denier altogether perform the lower edge and
cable twist. In the twister, so that the lower edge

form the first step and nylon lower edge corp. the
aramid filament yarn into the first direction in ord

er to form the aramid lower edge corp. at the sam
e time, the lower edge the second step is the nylo
n filament corp. performed to the second direction
and in order to form the ply twist the aramid lowe
r edge corp. and 3rd step of together presenting t
he nylon lower edge corp. to the third direction ar
e performed with first and second steps. As descri
bed above, the second direction is the same direct
ion as the first direction and the third direction is t
he opposite direction of the first direction.

According to the invention, the ply twist is manufa
ctured with the continuous system method in whic

Hyosung Ex. 1002, Page 238 of 252
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h the lower edge and cable twist are performed in

AR HatHMEAet ofgt0|E HAHMEAS

=
. MdEEw Hey

s

\ §\§\\§§§\\§§\§e productivity of the hybr

lon filament corp. and ar

2 4o of5tH, 7| M2 ThAoAM &7 LHYE Hat
o =

| &7| M1 CHA oM & 7] of
telE FHELE S0 MakA,
PR &0 +AEE =7
~7 sto[=2| Efojof B0 A0M
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Etolofe| IF/gt=0| BraE I slojEel=
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T M
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=

n
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StEALS] WY =7t ofZHO|LIOr & O[5t A| & <+ RULY.

= 2ol o HAMof of5HEH, 87| M2 THAOAN &7
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amid filament yarn improved in comparison with t
he existing Batchwise method for together presen
ting these to be the different respectively strand t
o be another strand after doing the respective low
er edge.

According to the invention, in the second step, th

e tension applied in the nylon filament corp. is gre
at than the tension applied in the first step in the

aramid filament yarn. Therefore, the lower edge a
nd cable twist are performed by one twister. In sp
ite of that the length of the aramid lower edge cor
p. a little bit more can draw the cable twist asto t
he hybrid tire cord having a predetermined length
after doing *** than the length of the nylon lower
edge corp. Through this, when the extension / co

mpression of the tire is repeated the stress applie
d in the hybrid tire cord can be dispersed in not o
nly the aramid lower edge corp. but also the nylo

n lower edge corp. and the stability of the tire can
be maintained in the high speed traveling of the |

ong time since the hybrid tire cord has the excelle
nt fatigue resistance characteristic.

Moreover, although the single valued is set in the
twister as the number of twist of the cable twist a
nd lower edge the number of twist of the aramid |
ower edge corp. and number of twist of the nylon
lower edge corp. are therefore different the little t
hat the tension applied in the nylon filament corp.
is great than the tension applied in the aramid fila
ment yarn.

According to a preferred embodiment of the prese
nt invention, it can be difference of *** in which t
he tension applied in the second step in the nylon
filament corp. is great than the tension applied in

the first step in the aramid filament yarn and 1.00
5 of the length of the nylon lower edge corp. thro

ugh 1.025 times of the length of the aramid lower
edge corp. can become the difference after it unt

wists the cable twist as to the hybrid tire cord hav
ing a predetermined length (in other words, the pl
y twist is untwisted).

The size of the tension applied to the nylon filame
nt corp. and aramid filament yarn can be controlle
d by setting the revolutions per minute (rpm) of t
he roll (rolls) of the twister at the appropriately.

The step of dipping the ply twist in the adhesive s
olution for the increasing adhesion with the tire, a
nd the step of drying the ply twist in which the ad
hesive solution is dipped and the step of heat-trea
ting the above-mentioned dried ply twist can be ¢
onsecutively performed in case of the embodimen
t manufacturing the dip cord which is not code (ra
w cord).
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A(EE | F \dehyde Latex)
§§\§\\\§r£ﬂ c%mq;fosiiioyn iolatﬁ)xn
Y=, :—:a

&'adhesive solution.

The temperature and time of the drying process ¢
an be changed according to the composition of th
e adhesive solution. But generally the drying proc
ess is performed in 100 through 200°C for 30 thro
ugh 120 second.

In the thermal process is 200 through 250C, it ca
n be performed with 30 through 120 the first publ
ication.

In the meantime, in order to perform the lower ed
ge and cable twist to the same number of twist th
e twister is set. However the untwisting phenome
non can be generated in the step of being dried af
ter the ply twist manufactured by the twister is di

pped in the adhesive solution. In order that such

phenomenon is prevented the tension applied in t
he consecutively performed immersion, and the dr
ying and thermal processing steps in the ply twist
is the be desirable 0.4 g / d or less per the code.

Hereinafter, the effect of the invention is illustrate
d through specific operation examples and compa
rative examples of the present invention. But the

following embodiments are to help the understand
ing of the invention. These does not limit the scop
e of protection of the present invention.

* The manufacture of the ply twist (code).
Embodiment 1.

The nylon filament corp. of 1260 denier and arami
d filament yarn of 1500 denier were injected in th
e cable code twister and at the same time, the lo
wer edge of the Z- direction and cable twist of the
S- direction were performed and 2- ply twist (2-pl
y yarn) was manufactured. At this time, the cable
code twister was set to the number of twist of 300
TPM for the lower edge and cable twist and the te
nsion applied to the nylon filament corp. was 52%
and the tension applied to the aramid filament yar
n manufactured with 2.5 position.

Embodiment 2.

That the tension applied to the aramid filament ya
rn was 2.25 position the tension applied to the nyl
on filament corp. was 52% and the ply twist was
manufactured with the embodiment 1 and same
method excluding the thing.

Embodiment 3.

That the tension applied to the aramid filament ya

i rn was 2.0 position the tension applied to the nylo

n filament corp. was 52% and the ply twist was m

6/28/2016
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anufactured W|th the embodiment 1 and same me

S e £a: _\\\\\\\
HIES WM . -\
»ft:mtmt}?ment

A7) LIQ 2 ZHEHEAL 78 K| = 32 52% 0|11, That the tension applied to the aramid filament ya

47| of2lo| = EalH E ALY 78X = &< 1.5 posi rn was 1.5 position the tension applied to the nylo

tionO|QICH= A S A St = AMAI0 110 st gl n filament corp. was 52% and the ply twist was m

o2 THAALS K| XSIULCT. anufactured with the embodiment 1 and same me
thod excluding the thing.

Hlwoj 1 Comparative Example 1.

A7) LY E ZaHEANY| 78 K| = &3 52% 0|1, That the tension applied to the aramid filament ya

At7] of2iO|E ZalH EALC| 75 K|&= Z& e 3.25 po rn was 3.25 position the tension applied to the nyl

sitionO|QUCH= A S Xt = AAI0 10 sk 2 on filament corp. was 52% and the ply twist was

o2 SHAHALS K| =3BFLE. manufactured with the embodiment 1 and same
method excluding the thing.

mr g
bl

H| o 2 Comparative example 2.

A7) LY E ZaHEAL| 78 K| = &3 & 52% 0|1, That the tension applied to the aramid filament ya

A7) of2t0|E EalH EAL| 78 K| &= Z&e 2.75 po rn was 2.75 position the tension applied to the nyl

sitionO|ALCH= 742 Mot MA on filament corp. was 52% and the ply twist was

Ho 2 SFAHALE X xSt manufactured with the embodiment 1 and same
method excluding the thing.

rr
2

=)
—
B
o
mo !
rot
:

Hlwo| 3 Comparative example 3.

xrEe 529% 0|1, That the tension applied to the aramid filament ya
47| of2tO|E EHalH EAL| 718X = Z& 2 0.75 po rn was 0.75 position the tension applied to the nyl
sitionO|ALCH= AL H|QslD= AA0 11 S st gF  on filament corp. was 52% and the ply twist was
HO 2 THAHALIE K ESIYULCT. manufactured with the embodiment 1 and same
method excluding the thing.

AlO 1 LHX| 4 9 H|:of 1 LYX| 30| |8 2zt M= As to the respective manufactured ply twists by th

Al
=
| SHAAISO °|O1A-|, foli SHA AL 7'0|o1| EH'é' 0} e embodiments 1 through 4 and Comparative Exa
2H0|E st AL Zo|e| H|e8 ofzlel greof 2|8 2+ mple 1 through 3, the rate of the length of the ar
2 ¥ 1 A0E & 101| LIEFLH i C}. amid lower edge corp. about the length of the nyl

on lower edge corp. was looked for with the follow
ing method and the result was shown in the table

1,
* LI B slHALe| Zo|of CH3t of2tn| EstEALS] Z0] * The rate of aramid lower edge gratitude le
o| H|& ngth about the nylon lower edge gratitude le
ngth.
25cm Zo|o] &AL =','§ | o 0.05g/d s}=8 F0{ The aramid lower edge corp. length of the st
A o8 Eo| MR 228|3F £ HA LY E slHAIE ate firstly cut the nylon lower edge corp. afte

Hchkstof MA st 0. 059/ o| sI5S Bofst &Eje] r it gave 0.05g / d load to the ply twist samp
o}EH:I| C SIHAI ZOo|E ™o, 479 4H nele le of 25cm length and it removed the cable t
Z= ™S HEESHo] of2lo| E SHHAIE HcElsio H|  wist braided and it separated and that it rem
st 0.05g/d2| o}§§ Ho|sk AEfjo] LI 2 5lH oved and giving the load of 0.05g / d was m
Al Zo|E =H™sigin, ofglje] Al 1of o LIYE 51H easured and the nylon lower edge corp. leng
ALQ] 7'o|01| CH st 0|-E|-I:I| c o|-01A|- | Zole] H|E&8 Z+ th of the state repeating the process of loose
Zk M1t ning the cable twist braided described in the
above and cut the aramid lower edge corp. a
nd removed and gave the load of 0.05g / d w
as measured and the rate of the length of th
e aramid lower edge corp. about the length o
f the nylon lower edge corp. was produced w
ith the following equation 1.
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003c# eguation 1003e#: r=La / Ln.

003c#4 1003e# : R = La/Ln
qEEe gor

SPRIAFO] O[S B2 T LAk Ofap

olof, Lng LB steiAte] Zolg)

o

ofatule &

2 CuuEwd i i
| of2to|E stHAL HO|/LIUE A
. AF 2o
(pOnS)ItIO (%)
MU 5 g 52 1.005
ﬂ’;“’" 2.25 52 1.01
*=”_;’|°" 2.0 52 1.02
*='ﬂ°" 1.5 52 1.025
RO 3 o5 52 1
A )
“'*}"" 2.75 52 1.003
“'*}"" 0.75 52 1.03
* g Aol X
Ao 5

>

AN 19| 2-EHHALE 2.0 S%9| 8|4 A&, 3.2

200 ZEYRI(37%), 1.1 SH%O| $A3BILIE
£(10%), 43.9 %S| AE|H /R EIC|¢ /H| 21

2|tl(15/70/15) 12 (41%), U & Z&st= 8l
=HA|E-EZEYH S =218 A (RFL) &N 8240 Cf
EoIRACt. "x|of 2|5 RFL 84 & &{stA & 2-§
HALE 150°COf|A| 100X SOF HAXA|Zl £ 240°C0]
M 100X SO gX2|Ee 2N B IEE
7| "X, HxE, YW dH2 SHA 2-FHAL| 7181 |
= HH2 0.5 kg/cord?} 5| =& H|o{E[RIC}.

In
Ju

A0 6 L% 8
A0 19 2-FFHAL CH £ Of| A0l 2 LYx| 49| 2-7F
HALE & O| B3Rt A& Helstns dAl0| 52t &

Yst Yo = Y ZCES A% ML
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Ay omq
BIYIAFR] O] aramid Tower &

Y
%&&@h of the length of the
ge corp. about the length of
the nylon lower edge corp, and the La are th
e Ln is the length of the nylon lower edge co
rp. it is the length of the aramid lower edge ¢

orp)

Aramid
tensio Nylon t 5, id lower edge corp. le
n ension
ngth / nylon lower edge ¢
(positi (%) orp. length
on)
Embodim
ent 1 25 52 1.005
Embodim
ent 2 2.25 52 1.01
Embodim 5,45 55 1.02
ent 3
Embodim
ent 4 15 52 1.025
Comparati
ve Exampl 3.25 52 1
el
Comparati
ve exampl 2.75 52 1.003
e2
Comparati
ve exampl 0.75 52 1.03
e3

* The manufacture of the dip cord.
Embodiment 5.

It dipped into the resorcinol - formaldehyde
- latex (RFL) adhesive solution including the
resorcinol of 2.0 weight% 2- ply twist of the
embodiment 1, the formalin (37%) of 3.2 we
ight%, the NaOH (10%) of 1.1 weight%, an
d the styrene / butadiene / vinylpyridine (1
5/70/15) rubber (41%) and water of 43.9 w
eight%. By heat-treating in 240°C for 100 se
cond after 2- ply twist containing the RFL sol
ution was dried with immersion in 150°C for
100 second the dip cord was completed. The
applied in immersion, and the drying and the
rmal process in 2- ply twist tension was cont
rolled so that in the tension, 0.5 kg / cord w
as.

The embodiments 6 through 8.

Using 2- ply twists of the embodiments 2 thr
ough 4 instead of 2- ply twist of the embodi
ment 1 dip cords were manufactured with th
e embodiment 5 and same method excluding
the thing.

The comparative example 4 through 6.

Using 2- ply twists of the comparative Exam
ple 1 instead of 2- ply twist of the embodime

6/28/2016
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ASTM D-885 A|gttHo| la}, QIAEE AE7|(In
stron Engineering Corp., Canton, Mass)g& 0|
£235lof 250 mme| M= 107}of st 300 m/mi

noYEEE Jteo2 M § 0| Heh 2 (Stren

The cutting intensity and non-uniformity of t
he dip cords obtained with the embodiment
5 through 8 and comparative example 4 thro
ugh 6, the elongation at break and non-unifo
rmity, and the dry heat shrinkage and disc fa
tigue property were measured at the followi
ng methods and the result was shown in the
table 2.

* The cutting intensity , the non-uniformity 0
026# elongation at break and non-uniformit
Y-

According to the ASTM D-885 testing metho
d, the breaking strength (Strength at Break)
and elongation at break of the dip cord were
measured by adding 300 m / min tension sp

gth at Break) % GtcH g 242 SH3IQIC 0|of

N, 2 wgo| Het g g Dol HA| MEZ L

M2 (g/d) B FOIRLE 0014,
HOHZE 9 Dol gol BAK § 22

A Ol Es

eed using the Instron tester (Instron Engine
ering Corp., Canton, Mass) toward 10 sample
s of 250 mm. Subsequently, the cutting inten
sity (g/d) of each sample was saved by divid
ing the breaking strength of each sample int

o the whole fineness of the dip cord. Subseq

uently, the cutting intensity and elongation a
t break of the dip cord were obtained by pro

ducing the cutting intensity of 10 samples an
d mean of the elongation at break.

tHH, 1071 MEES| HEZE T [CHX| 9 x| 2 X|9f
HEE2 ot E & HCHX| 2t
X4l 9| Xto| & MEH2EMN, H

Hld g W oerl el o

In the meantime, difference of the maximum
value among the cutting intensity of 10 sam

ples and minimum value difference of the ma
ximum value among the elongation at break

of samples and minimum value it produces w
ere produced. In that way the non-uniformit

y of the non-uniformity of the cutting intensi
ty of the dip cord and elongation at break we
re saved.

fu
In
lo
[
. r_l"l_
0y
Hn
lo

* HYA X8 (%, shrinkage)

25 25T, NS E 65%2| £2|7] ZEI0|AM 244
ZF O| A HEX| Z0f E|AE2}0| E(Testrite) 7|7| B At
830] 180°CoM 2& SOt £31F 0.01g/De 85

stoil M =gt RAct.

* The dry heat shrinkage (%, shrinkage) .

In the temperature 25°C, and 180°C using the
test write (Testrite) instrument after the neg
ligence over 24 hours under the atmosphere
condition of the relative humidity 65%, it me
asured for the en among the early summer a
mong 0.01g / Dein.

*C|lA3 O2 EM * Disc fatigue property .

ZE (T2 ™ Z3)o| ZHHE 5lo|H2|E Efojo| A=

E 120 7175 A EE H=T £, dZEFTEHI
apanese Standard Association: JSA)2| JIS-L
1017 vt }2} C|A3 |2 =% 7| (Disk Fatigu
e Tester)E 0| 275}0{ 80°Co|A| 2500 rpm2| £&
2 3 ™AF|HM #177#2% U +3/-10% He| LY
OlM Q1% AU =58 16A|7F S HIEEH2 2N 447

A 20| Z 2§ 7ISIFACL 0|0jM, &7] A|IZR2RE 1T
E HAHT £ Slo|E2|E Elojo] ZEQ| I F ZAES

=T |

After the hybrid tire cord in which the great
strength (blood the total great strength) wa
s measured was vulcanized in rubber and sa
mple was manufactured by repeating the ext
ension and contraction in the £2% and +3 /
-10% range for 16 hours while it rotated at t
he speed of 2500 rpm according to the JIS-L
1017 method of the Japanese standards asso
ciation (Japanese Standard Association: JSA)
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* Wiel O 2 B4

EL0|0f 3| WME|E QITH/ Y5 /HE HEE BA}
3k A|EQI HHGI T 2 A|E Z£X 7| (Bending Fatigue t
ester)E8 o|83}¢2en, 25EPI(End per Inch) 7t
7_.’2| =IE§I'_| 182 0.6mmE S5 dWHoz I

*I*T*i%

AZBE FAt ate| B8

23sto] ™A £H7t Smm E|= 8 AHO|
& ¥35tof, 160 20& ¢t 7HR5H0]

linch £22 7|ct

Sto] o 2AIH” AlH S HIEEC}. o7] M 515 68kgfE
7b8t 3, Spindle 0.5inch 2310 4204 37500cy

cle HHE 5E8

(kgf)%

Jhers DE 107}5t8 Aol 12
E 24 ZXMSAUCL of7|M, T2 X U
ASTM D-885 A|

_u_li 1 7|'Eﬂ
op&EE

e ——

By

of HIEP

Al#® 7| (Instron Engineering Corp., Canton, M
ass) & 0[23510f 250 mm2| A E &0 Cisted 300

m/min QI%+

T ALt

orato| =
StHAL Eol/
=

StAAL Hol

http://kpat.kipris.or.kr/pmt/patent/getTransRes.do?commKey=null& AN=1020150092016&PK=...

ZEE 7183 A lo| 2| = Efojo] A=
o] Mct 2 (Strength at Break) &

SHELEM

A
o5

Al A4l
o6 o7

Al HR2 H@ HR
o8 o4 o5 o6

1.0 1.0

was measured to be the blood of the hybrid t
ire cord after rubber was removed from sam
ple. The strength maintenance rate defined a
s the total great strength and blood based on
after great strength with the following formu
la 2 was calculated as blood.

003c# equation 2003e#: the strength maint
enance rate (%) = [blood after great strengt
h (kgf) / blood the total great strength (kg
f)] x 100.

Here, according to blood the total blood after
great strength (kgf), is the ASTM D-885 testi
ng method, by measuring the breaking stren
gth (Strength at Break) of the hybrid tire cor
d while 300 m / min tension speed was adde
d using the Instron tester (Instron Engineeri
ng Corp., Canton, Mass) toward the sample fi
eld of 250 mm it saved.

* Banding fatigue property .

The banding fatigue test measuring device
(Bending Fatigue tester) which was the test
copying the extension / compression / shear
deformation generated in the tire traveling
was used and the code is decided on to the
method for laminating the code layer and ru
bber 0.6mm of 25 EPI (End per Inch) gap to
the structure of 2 layer and the total thickne
ss laminates rubber onto the up down layer
of sample and it vulcanizes for 160 20 minut
e and sample the width of the oblique directi
on is cut after doing manufacture with 1inch
width and the fatigue test sample is made. H
ere, 68kgf was added among and it was don
e by the Spindle 0.5inch and 37500cycle rep
eated load the code 10 strand was collected
after doing at a room temperature and the gr
eat strength was measured after the fatigue.
Here, according to blood the total blood after
great strength (kgf), is the ASTM D-885 testi
ng method, by measuring the breaking stren
gth (Strength at Break) of the hybrid tire cor
d while 300 m / min tension speed was adde
d using the Instron tester (Instron Engineeri
ng Corp., Canton, Mass) toward the sample fi
eld of 250 mm it saved.
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In case of the embodiments 5 through 8, the
uniformity of the physical property is excelle
nt. In addition when the extension / compre
ssion of the tire is repeated the stress applie
d in the hybrid tire cord can be dispersed in
not only the aramid lower edge corp. but als
o the nylon lower edge corp. and the excelle
nt fatigue resistance characteristic is expres
sed and it can know that the inner skin furna
ce performance is excellently expressed part
icularly in case the extension / compressive
Strain is high and it can know when being ac
tually repeated in the tire traveling with the
extension / compression / shear force this
maintaining moreover, the excellent inner sk
in furnace performance.

On the other hand, in case of the comparativ
e example 4, the uniformity of the physical p
roperty is high. But the difficulty can be kno

whn that the fatigue resistance characteristic

of the tire cord is low and the stability of the
tire is ensured because the stress is applied

to the aramid lower edge corp. in the concen
tratedly when the extension and compressio

n of the tire are repeated. In case of the com
parative example 5, the length of the aramid
lower edge corp. is long. However the securi

ty of the performance is doubtful as the inne
r skin and it can expect that the length of the
aramid lower edge corp. is excessively long i
n case of the comparative example 6 and the
hybrid property of the covering form appears
and the uniformity of the physical property b
ecomes bad and the failure rate in the tire m
anufacture is increased and in case moreove
r, the extension / compressive Strain is low t
he strength maintenance rate can know after
the fatigue that the inner skin furnace perfor
mance is lowered when the extension / com

pressive Strain is high or the extension / co
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(The document produced by using the high-tech machine translation sy
stem for the patent and science & technology literature. Therefore, the
document can include the mistranslation, and it should not be used as a
translation by a professional translator. We hold no legal liability for inc
onsistency of mistranslation, partial omission, and data generated by fe
ature of system and network. We would like to inform you that the docu
ment cannot be regenerated, copied, and distributed by being stored in
DB and system for unauthorized general public without our consent.)
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fiereby ackaowlsdged,

IWe, the shove named amtgnar\ Y, herehy sell assigand teansisd
to the ahove named assignee, its suocessors and assipgns, the wape g
right, title and interest in the applicaifon and the i;_menﬁa_ﬁf
disclosed therein for the United States of America, including. gl
divisions, and continuations thereof, and il Letters Patent of tha
United States that may be granted therson, and sl refssuss thersd
and all countries foreign thereto, including rights of priority ande
the International Convention of Paris {1883) a5 amended, fuchuling
the right 1o clabmn priority under 35 USC 119 and the sight to s
for past darsages, and Frwe reguest the Divector-of the U8, Psteng
and Trademark Office to issuc any Letiers Patent granted upon thy
invention set forth in the application to the assignee, it sucoessnny
and assigns; and Twe hereby agree that the assignee-may apply o
foreign Letters Patent on the invention and Hwe will gxeoutd
without further consideration all papers deemed nocessary by the
assignee i connection “with. the United Statss aund forsien
applications when called upon to do so by the assignes.

{Legalization not reguired for recording but is prima facie svidenw
of execution under 35 UBQ 261) :

Asthe belownamed inventor, § hereby declare thatt
This assigneaent with declaration i« divected to:
{71 The attached application, or

1 United States Application or PCT futernational
Application MNumber filsd on

The application is entitled:

HYBRID TIRE COBD AR METHDN FOR
MANUEFACTURING THE 8AME

Hyosung Ex. 1002, Page 250 of 252



Korean Language Assignment with Declaration

The above identitied application was made or was-atthorized to i
made by me.

1 believe that T am the original inventor &r ‘an’ original fing
inventor of a claimed invention in the spplication.

i have reviewed and understand the countents of the appHcation oy
which this assignment with declaration is betng submitted. 3

} axm aware of the duty to disclose lo the Office all informadion
kiown: fo me io be wmalerial to patentabiity as defised b
37 CER 156,

i hereby acknowledge that sny willinl falze statement made in g

assignment with declaration is punishable under 18 USC 1001 by
fine or imprisonment of not more than five (5) years; or both:

STATEMENT OF ACCURATE TRANSLATION IN
ACCORDANCE WITH 37 CER L.60(b):

The assignment with declaration’fs an accurate translation of the
sorresponding English fanguage assigoment with declaration.

s

Z
%

Signature
ate March 17,2014

Hyosung Ex. 1002, Page 251 of 252



NA:‘W{? OF SOLE OR FIRST INVENTOR:

_- o
GE

Ok Wha

i Family Mame or Sumame
£

JEON

Inventor’s signa

e Lk, JUNE . 27 e

] g
Restdenve: 82

AR

Yengin-¢d, Republic of Korga

Address:

{Msbuk-dongs 30, Mabulers 184beon-uif, Gihoungegn, Youginsl, Gyconpad-do, 446-797, Republic of Korea

R

NAME QF SECONB INVERTOR:
Sl R 4

Given Name {fivet and middle §f anylh
ol B4 1= H))

hin Ho

Family Mame or Surmame

A {5k

iafe

‘:.1;.-(} ﬁu:ﬁ?g' \;‘*? £ = a‘fg

Residence:

AFA: Yongiresi, Repuslic ol Korea

Address:

Pl
A

Hyosung Ex. 1002, Page 252 of 252




	23373_15194741_03-22-2017_Issue Notification
	23373_15194741_03-01-2017_Issue Fee Payment (PTO-85B)
	23373_15194741_03-01-2017_Fee Worksheet (SB06)
	23373_15194741_03-01-2017_Electronic Filing System Acknowledgment Receipt
	23373_15194741_02-01-2017_Notice of Allowance and Fees Due (PTOL-85)
	23373_15194741_02-01-2017_Search information including classification, databases and other search related notes
	23373_15194741_02-01-2017_List of References cited by applicant and considered by examiner
	23373_15194741_02-01-2017_Bibliographic Data Sheet
	23373_15194741_02-01-2017_Index of Claims
	23373_15194741_02-01-2017_Examiner's search strategy and results
	23373_15194741_02-01-2017_Issue Information including classification, examiner, name, claim, renumbering, etc.
	23373_15194741_01-09-2017_Priority Documents electronically retrieved by USPTO from a participating IP Office
	23373_15194741_01-06-2017_Filing Receipt
	23373_15194741_12-30-2016_Request for USPTO to retrieve priority docs
	23373_15194741_12-30-2016_Electronic Filing System Acknowledgment Receipt
	23373_15194741_12-29-2016_Fee Worksheet (SB06)
	23373_15194741_12-29-2016_Notice of Publication
	23373_15194741_12-29-2016_Amendment/Request for Reconsideration-After Non-Final Rejection
	23373_15194741_12-29-2016_Specification
	23373_15194741_12-29-2016_Claims
	23373_15194741_12-29-2016_Applicant Arguments/Remarks Made in an Amendment
	23373_15194741_12-29-2016_Extension of Time
	23373_15194741_12-29-2016_Transmittal Letter
	23373_15194741_12-29-2016_Information Disclosure Statement (IDS) Form (SB08)
	23373_15194741_12-29-2016_Foreign Reference
	23373_15194741_12-29-2016_Other reference-Patent/Application/Search Documents
	23373_15194741_12-29-2016_Fee Worksheet (SB06)
	23373_15194741_12-29-2016_Electronic Filing System Acknowledgment Receipt
	23373_15194741_11-29-2016_Document indicating retrieval request was unsuccessful
	23373_15194741_08-31-2016_Non-Final Rejection
	23373_15194741_08-31-2016_List of references cited by examiner
	23373_15194741_08-31-2016_List of References cited by applicant and considered by examiner
	23373_15194741_08-31-2016_Index of Claims
	23373_15194741_08-31-2016_Examiner's search strategy and results
	23373_15194741_08-31-2016_Search information including classification, databases and other search related notes
	23373_15194741_07-29-2016_Patent Prosecution Highway decision on request/petition to make special
	23373_15194741_07-14-2016_Fee Worksheet (SB06)
	23373_15194741_07-14-2016_Filing Receipt
	23373_15194741_06-28-2016_Transmittal of New Application
	23373_15194741_06-28-2016_Application Data Sheet
	23373_15194741_06-28-2016_Specification
	23373_15194741_06-28-2016_Claims
	23373_15194741_06-28-2016_Abstract
	23373_15194741_06-28-2016_Oath or Declaration filed
	23373_15194741_06-28-2016_Transmittal Letter
	23373_15194741_06-28-2016_Information Disclosure Statement (IDS) Form (SB08)
	23373_15194741_06-28-2016_Foreign Reference
	23373_15194741_06-28-2016_Foreign Reference
	23373_15194741_06-28-2016_Foreign Reference
	23373_15194741_06-28-2016_Foreign Reference
	23373_15194741_06-28-2016_Fee Worksheet (SB06)
	23373_15194741_06-28-2016_Electronic Filing System Acknowledgment Receipt
	23373_15194741_06-28-2016_Power of Attorney
	23373_15194741_06-28-2016_Petition to make Special under Patent Prosecution Highway
	23373_15194741_06-28-2016_Other reference-Patent/Application/Search Documents
	23373_15194741_06-28-2016_Electronic Filing System Acknowledgment Receipt
	23373_15194741_06-28-2016_Oath or Declaration filed



