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15/393,591 02/05/2019 10196765 Q230824 8587
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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 http://pair.uspto.gov for additional applicants):

Ok Wha JEON, Yongin-si, KOREA, REPUBLIC OF;
KOLON INDUSTRIES, INC., Gwacheon-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.
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PART B - FEE(S) TRANSMITTAL

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

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

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

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
2100 PENNSYLVANIA AVENUE., NW I hereby certify that this Fee(s) Transmittal is being deposited with the United States Postal
SUITE 800 Service with sufficient postage for first class mail in an envelope addressed to the Mail
. Stop ISSUE FEE address above, or being transmitted to the USPTO via EFS-Web or by
WASHINGTON, DC 20037 facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
15/393,591 12/29/2016 Ok Wha JEON Q230824 8587
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 $1000 $0 $0 $1000 01/02/2019
EXAMINER ART UNIT CLASS-SUBCLASS
HURLEY, SHAUNR 3732 057-244000
1. Change of correspondence address or indication of ‘“Fee 2. For printing on the patent front page, list 1
Address” (37 CFR 1.363) (1) the names of up to 3 registered patent attorneys or agents . _Sughrue Mion, PLLC

O Change of correspondence address (or Change of OR, 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 03-09 or more recent) attached. attorneys or agents. If no name is listed, no name will be
Use of a Customer Number is required. 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 must have been previously recorded,
or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
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 B Corporation or other private group entity O Government
4a. Fee(s) submitted: M Issue Fee O Publication Fee (if required) O Advance Order - # of Copies
4b. Method of Payment (Please first reapply any previously paid fee shown above):
M Electronic Payment via EFS-Web O Enclosed Check O Non-electronic payment by credit card (Attach form PTO-
2038)

M The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment, to Deposit Account Number 19-4880
5. Change of 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 forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

. . . NOTE: If the application was previously under micro entity status, checking this box will be taken to
D Applicant asserting small entity status. See 37 CFR 1.27. be anotification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be as a notification of loss of entitlement to small or micro
O Applicant changing to regular undiscounted fee status. 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 /Sunhee Lee/ Date _ December 20, 2018

Typed or Printed Name Sunhee Lee Registration No. 53,892
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Electronic Patent Application Fee Transmittal

Application Number: 15393591

Filing Date: 29-Dec-2016

Title of Invention: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
First Named Inventor/Applicant Name: Ok Wha JEON

Filer: David P. Emery/Joshua Gilman

Attorney Docket Number: Q230824

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB—JS:;)I in

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

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1000
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Electronic Acknowledgement Receipt

EFS ID: 34655523
Application Number: 15393591
International Application Number:
Confirmation Number: 8587
Title of Invention: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
First Named Inventor/Applicant Name: Ok Wha JEON
Customer Number: 23373
Filer: David P. Emery/Joshua Gilman
Filer Authorized By: David P. Emery
Attorney Docket Number: Q230824
Receipt Date: 20-DEC-2018
Filing Date: 29-DEC-2016
Time Stamp: 14:29:14
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1000
RAM confirmation Number 122118INTEFSW 14303100
Deposit Account 194880
Authorized User Joshua Gilman

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)
37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
157168
1 Issue Fee Payment (PTO-85B) Q230824IssuezieTransmlttaI. no 1
p 328738b3d072c709652772c8d01982c20f4
7a97
Warnings:
Information:
30720
2 Fee Worksheet (SB06) fee-info.pdf no 2
9c2fd8344 cdc39aad4b346a8d4ccd 3976671
750
Warnings:
Information:
Total Files Size (in bytes){ 187888

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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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q230824
Ok Wha JEON, et al.
Appln. No.: 15/393,591 Group Art Unit: 3765
Confirmation No.: 8587 Examiner: HURLEY, SHAUN R
Filed: December 29, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
RESPONSE UNDER 37 C.F.R. § 1.312
MAIL STOP RCE
Commissioner for Patents

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

Sir:
Further to the Amendment under 37 C.F R. § 1.114(c) filed September 10, 2018, please

consider the remarks as submitted herewith on the accompanying pages. This Supplemental
Response is merely to submit a copy of the executed Declaration under 37 CFR 1.132 containing
the additional experiments, as shown at pages 10-13 of the 9/10/2018 Amendment.

A copy of the executed Declaration under 37 CFR 1.132 is also being concurrently

submitted.

TABLE OF CONTENTS
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RESPONSE UNDER 37 C.F.R. § 1.312 Attorney Docket No.: Q230824
Appln. No.: 15/393,591

REMARKS

The Amendment filed September 10, 2018 contains additional experimental data and
explanations thereof, at pages 10-13. A Declaration under 37 CFR 1.132, executed by Ms. Ok
Hwa JEON, is now available and is being submitted as stated in the Amendment.

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: October 2, 2018

Attachment: Copy of Declaration under 37 CFR 1.132 executed by Ok Hwa JEON
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q230824
Ok Wha JEON, et al.
Appln. No.: 15/393,591 Group Art Unit: 3765
Confirmation No.: 8587 Examiner: HURLEY, SHAUN R
Filed: December 29, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

DECLARATION UNDER 37 C.F.R. § 1.132

Mail Stop Amendment
Commissioner for Patents

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

Sir:
I, Ok Hwa, JEON, hereby declare and state:

THAT I am a citizen of KOREA;

THAT I have received the degree of Master in 2003 from Yeung Nam University;

THAT I have been employed by KOLON Industries, INC. since March 3™ 2003, where I
hold a position as Principal Researcher, with responsibility for R&D;

In order to directly compare the claimed tire cord with the tire cord taught in Love
reference, the following additional experiments were performed.

As a preliminary matter, it has been noted that the process and conditions of producing
raw cord in Love are fundamentally different from the process employed in the instant
application. For example, Love teaches how to controlling and/or adjusting pulleys to prepare a

raw cord from aramid and nylon filaments, but is silent on the manufacturing of a dip cord.
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DECLARATION UNDER 37 C.F.R. § 1.132 Attorney Docket No.: Q230824
Appln. No.: 15/393,591

To contrary, in the subject application, the difference in the lengths of the nylon and
aramid filaments are obtained by controlling heat treatments and tension during manufacturing of
a dip cord containing the nylon and aramid filaments.

Therefore, it has been noted that the teaching of Love cannot be properly and reasonably
compared to the claimed tire cord described in the instant application. Nevertheless, Applicant
attempted to produce a raw cord according to the process described in Love and then produced a
dip cord therefrom in order to test their properties under the reasonably same test conditions.

Experimental Methods

In all of the Additional Comparative Examples 1-6 below, an aramid yarn K29 1,100 dtex
(1,000de) and a nylon yarn PA66 1400 dtex (1,260de), which were employed in Love paragraph
(see, paragraphs [0029]-[0030] of Love), were employed.

Additional Comparative Example 1: Aramid yarn (5 cm longer / m) > Nylon yarn

By closely following the procedure and condition described in [0029]-[0032] of Love
reference, a raw cord was prepared. That is, 5% longer aramid yarns for a larger pulley compared
to a nylon yarn were used to produce a raw hybrid cord containing the aramid yarn and the nylon
yarn. Specifically the aramid yarn twist number was 338 TPM and the nylon yarn twist number
was 358 TPM.

Additional Comparative Example 2: Aramid yarn (0.4 cm longer / m) > Nylon yarn

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 0.4% longer aramid yarns for a larger pulley compared to a nylon yarn

were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn.

2
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DECLARATION UNDER 37 C.F.R. § 1.132 Attorney Docket No.: Q230824
Appln. No.: 15/393,591
Specifically the aramid yarn twist number was 358 TPM and the nylon yarn twist number was
361 TPM.

Additional Comparative Example 3: Aramid yarn (0.27 cm longer / m) > Nylon yarn

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 0.27% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn.
Specifically the aramid yarn twist number was 351 TPM and the nylon yarn twist number was
363 TPM.

Additional Comparative Example 4: Aramid yarn twist number = Nylon yarn twist
number

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 5% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn, wherein
the aramid yarn twist number and the nylon yarn twist number are the same. Specifically the
aramid yarn twist number was 364 TPM and the nylon yarn twist number was 364 TPM.

Additional Comparative Example 5: Aramid yarn twist number > Nylon yarn twist
number

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 5% longer aramid yarns for a larger pulley compared to a nylon yarn

were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn, wherein
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DECLARATION UNDER 37 C.F.R. § 1.132
Appln. No.: 15/393,591

Attorney Docket No.: Q230824

the aramid yarn twist number is larger than and the nylon yarn twist number. Specifically the
aramid yarn twist number was 377 TPM and the nylon yarn twist number was 363 TPM.

Additional Comparative Example 6: Aramid yarn twist number (10%) < Nylon yarn twist
number

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 5% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn, wherein
the aramid yarn twist number is 10% smaller than and the nylon yarn twist number. Specifically
the aramid yarn twist number was 323 TPM and the nylon yarn twist number was 362 TPM.

Test Methods

By following the procedure described at pages 19-21 of the subject specification, the

properties were measured and the results are shown in the TABLE A below:

<TABLE A>
Add. Add. Add. Add. Add. Add.
Com. 1 Com.2 |Com.3 |Com.4 | Com.5 Com. 6
Aramid
primarily twisted yam length |- .5 1004 | 1.027 | 1.01 1.01 1.01
/ nylon
primarily twisted yarn length
Aramid
primarily twisted yarn twist
number / nylon 0.94 0.99 0.97 1.00 1.04 0.89
primarily twisted yarn twist
number
Strength at break (g/d) 104 114 11.1 11.9 10.8 11.1
Strength at break 34 0.3 1.8 0.4 1.7 1.5
4
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DECLARATION UNDER 37 C.F.R. § 1.132 Attorney Docket No.: Q230824
Appln. No.: 15/393,591

non-uniformity (g/d)
Elongation at break (%) 12.8 938 11.0 10.2 10.7 10.1

Elongation at break
non-uniformity (%)

42 1.5 1.8 1.4 15 14

Shrinkage (%) 2.2 2.0 2.1 1.9 1.9 1.9

Disk fatigue +2% strength

. 834 873 92 923 92.0 90.1
maintenance percentage (%)

Disk fatigue +3/-10%
strength maintenance 80.1 823 874 86.5 854 84.6
percentage (%)

Bending fatigue strength

. 74.8 857 85.5 89.4 88.7 834
maintenance percentage (%)

The above results of the Comparative Additional Examples 1-6 and the results of the
claimed hybrid tire cords shown in Table 2 of the subject application clearly demonstrate that the
claimed hybrid tire cords exhibit superior uniformity of physical properties, superior fatigue
resistance.

In my opinion, these superior results could be obtained thanks to the particular
combination of the twist number and the different lengths of the aramid and nylon yarns
contained in the dip cord, wherein the differences were finely controlled during the dip cord
manufacturing process by way of heat treatment and tension applications; and such conditions
and the superior results were not predicted or expected from the teaching of Love which is silent

on these conditions.
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DECLARATION UNDER 37 C.F.R. § 1.132 Attorney Docket No.: Q230824
Appln. No.: 15/393,591

I declare further that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application or any

patent issuing thereon.

Date: September 28" 2018 Name: Ok Hwa, JEON
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Electronic Acknowledgement Receipt

EFS ID: 33900373
Application Number: 15393591
International Application Number:
Confirmation Number: 8587

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/Michelle Delozier
Filer Authorized By: Sunhee Lee
Attorney Docket Number: Q230824
Receipt Date: 02-0CT-2018
Filing Date: 29-DEC-2016
Time Stamp: 20:25:46

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.)
98780
1 Q230824Response312.pdf yes 2

feScece85fc2ed13a83c39bdeaa3a06a0ef6f
bed
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Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 1
Applicant Arguments/Remarks Made in an Amendment 2 2
Warnings:
Information:
168272
) Affidavit-traversing rejectns or objectns| Q230824RuleDeclaration132ex no 6
rule 132 ecuted.pdf
6aed87406a24e4ae96481ed6a434c3d3b82)
cSled
Warnings:
Information:
Total Files Size (in bytes){ 267052

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 1010212018 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: 10/02/2018

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

15/393,591 12/29/2016 Ok Wha JEON Q230824 8587

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 $1000 $0 $0 $1000 01/02/2019

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:

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

Page 1 of 3
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 10/02/2018 I hereby certify that this Fee(s) Transmittal is being deposited with the United
tates Postal CIrvice wi 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
a essed to e al o) address above, or being lacsimile
2100 PENNSYLVANIA AVENUE, N.W. transmitted to the USPTO (571) 273-2885. on the date indicated below.
SUITE 800 —
WASHINGTON, DC 20037 Depostions name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/393,591 12/29/2016 Ok Wha JEON Q230824 8587
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 $1000 $0 30 $1000 01/02/2019

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HURLEY, SHAUN R 3765 057-244000
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. |
15/393,591 12/29/2016 Ok Wha JEON Q230824 8587
23373 7590 1010212018 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: 10/02/2018

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)

15/393,591 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 Request for Continued Examination filed 10 September 2018.
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 1-6. 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
20180913
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Application/Control Number: 15/393,591 Page 2
Art Unit: 3765

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.
Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to
37 CFR 1.114. Applicant's submission filed on 10 September 2018 has been entered.
Allowable Subject Matter
3. Claims 1-6 are allowed.
Conclusion
4. 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 - 3:00 pm.
Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, 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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Application/Control Number: 15/393,591 Page 3
Art Unit: 3765

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
13 September 2018

/Shaun R Hurley/
Primary Examiner, Art Unit 3765
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

15393591 JEON ET AL.
H“NHN ‘ ‘ ““ ‘N ‘ H““H o e
SHAUN R HURLEY 3765
CPC- SEARCHED
Symbol Date Examiner

D02G 3/045, 047, 404, 48 11/2117 SRH
Updated the previous 06/02/18 SRH
Updated the previous 09/13/18 SRH

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the

scope of the search.

SEARCH NOTES

Search Notes

Date Examiner

See Search History

11/21/17 SRH

Updated the previous

06/02/18 SRH

Updated the previous

09/13/18 SRH

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
EAST Claim Search 09/13/18 SRH

U.S. Patent and Trademark Office

Hyosung Ex. 1002, Page 24 of 195

Part of Paper No. : 20180913




Application/Control No. Applicant(s)/Patent Under Reexamination
‘“WHW““HH“““HH‘ “ ““H“ “‘ o o
SHAUN R HURLEY 3765

CPC
Symbol Type Version
D02G 3 48 F 2013-01-01
D02G 3 045 | 2013-01-01
D02G 3 047 | 2013-01-01
D02G 3 40 | 2013-01-01
DO1H 13 00 | 2013-01-01
B60C 9 005 | 2013-01-01
B60C 9 0042 | 2013-01-01
B60C 2009 0035 A 2013-01-01
B29D 30 38 | 2013-01-01
B29D 30 70 | 2013-01-01
B60C 2009 0085 A 2013-01-01
B60C 2009 0092 A 2013-01-01
B60C 2009 0071 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

6

(Assistant Examiner) (Date)
/SHAUN R HURLEY/
Primary Examiner.Art Unit 3765 09/13/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20180913
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15393591 JEON ET AL.
SHAUN R HURLEY 3765
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
D|o G 3/48 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
6
(Assistant Examiner) (Date)
/SHAUN R HURLEY/
Primary Examiner.Art Unit 3765 09/13/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20180913
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Application/Control No. Applicant(s)/Patent Under Reexamination
H““H““ ‘H“ “H‘ m“ ““ “ ““H“ “‘ o o

SHAUN R HURLEY 3765

X Claims renumbered in the same order as presented by applicant O CPA O T O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
6

(Assistant Examiner) (Date)
/SHAUN R HURLEY/
Primary Examiner.Art Unit 3765 09/13/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 NONE

U.S. Patent and Trademark Office

Part of Paper No. 20180913
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Bibliographic Data
Application No: 15/393 ,59 1

Foreign Priority claimed: @ Yes O No

35 USC 119 (a-d) conditions met: Yes D No D Met After Allowance

Verified and Acknowledged: [/SHAUN R HURLEY/ ||

Examiner's Signature Initials

Title: ?ggl;g)MTéRE CORD AND METHOD FOR MANUFACTURING
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
12/29/2016 057 3765 Q230824
RULE

APPLICANTS

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

Ok Wha JEON Yongin-si, KOREA, REPUBLIC OF

Min Ho LEE Yongin-si, KOREA, REPUBLIC OF
CONTINUING DATA

This application is a CON of 15194741 06/28/2016 PAT 9617663
FOREIGN APPLICATIONS

KOREA, REPUBLIC OF 10-2015-0092016 06/29/2015
IF REQUIRED, FOREIGN LICENSE GRANTED®**

01/10/2017
STATE OR COUNTRY

KOREA, REPUBLIC OF
ADDRESS

SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W.
SUITE 800
WASHINGTON, DC 20037
UNITED STATES
FILING FEE RECEIVED

$1,600
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

< This search history is empty>

EAST Search History (I nterference)

Ref {Hits {{Search Query DBs Default Plurals {{Time

# | Operator Stamp

L1 4§28 #(cord and nylon and aramid and US-PGPUB; HOR ON 2018/09/13
twist$3 and length).cim. USPAT 13:53

9/13/2018 1:56:30 PM
C:\ Users\ shurley.USPTO\ Documents\ EAST\ Workspaces\ 15-393591.wsp

file:///C/Users/shurley.USPTO/Documents/e-Red%20Folder/15393591/EASTSearchHistory. 15393591 _AccessibleVersion.htm[9/13/2018 1:56:34 PM]
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 15393591 JEON ET AL.
Examiner Art Unit
SHAUN R HURLEY 3765
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[XI Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original |11/21/2017|06/02/2018|09/13/2018
1 v v =
2 v v =
3 v v =
4 v v =
5 v v =
6 v v =

U.S. Patent and Trademark Office

Part of Paper No. : 20180913
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or

Docket Number Filing Date

Substitute for Form PTO-875 15/393,591 12/29/2016

I:l To be Mailed

APPLICATION AS FILED — PART |

ENTITY:

X Larce [] smALL [] micrO

* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** 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”.

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
|:] SEARCH FEE N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
O
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (q)) N/A N/A A
TOTAL CLAIMS ) N
(37 CFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h)) minus 3 = X $ =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
A;%,_lgﬁﬂ'g';‘ SIZE FEE for small entity) for each additional 50 sheets or
( 16(5)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
}_ 09/10/2018 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
S | [gaerern - 6 Minus | - 20 -0 x $100 - 0
3 }
z Independent = q Minus | =3 -0 x $460 = 0
<§( l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total (37 cFR . *x
& me(\))( Minus - X $ =
Independent « i .
= Minus - xs -
pd D Application Si
] pplication Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE

LIE
LASHAWN MORGAN

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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REQUEST FOR CONTINUED EXAMINATION (RCE) TRANSMITTAL

Application Filing Confirmation Docket

Apprioat 15393591 | 179 | December 29,2016 | O™ 8587 pocke! | Q230824
FirstNamed | o \wha JEON Examiner |y p Ey, SHAUN R Art Unit | 3765
Inventor Name

Title HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments attached with the RCE will be entered in the order in which
they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) entered,
applicant must request non-entry of such amendment(s).

O Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may
be considered as a submission even if this box is not checked.

O Consider the arguments in the Appeal Brief or Reply Brief previously filed on

O  Other
O Do NOT consider the amendment(s)/reply under 37 CFR 1.116 previously filed on
M Attached

M  Amendment/Reply
O Information Disclosure Statement (IDS)
O Affidavit(s)/Declaration(s)

O  Other
MISCELLANEOUS
O Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a
period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)
O Other
FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

M Payment by credit card.
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.

CORRESPONDENCE ADDRESS

Direct all correspondence to the address for SUGHRUE MION, PLLC filed under the Customer Number listed below:

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

SIGNATURE OF REGISTERED U.S. PATENT PRACTITIONER

Signature /Sunhee Lee/ Date September 10, 2018

Name Sunhee Lee Registration No. 53,892
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q230824
Ok Wha JEON, et al.
Appln. No.: 15/393,591 Group Art Unit: 3765
Confirmation No.: 8587 Examiner: HURLEY, SHAUN R
Filed: December 29, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
AMENDMENT UNDER 37 C.F.R. § 1.114(¢)
MAIL STOP RCE
Commissioner for Patents

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

Sir:
In response to the Office Action dated June 8, 2018, please amend the above-identified

application as follows on the accompanying pages. A Statement of Substance of Interview is
included in the Remarks Section.
A Request for Continued Examination is concurrently submitted.

The Amendment is timely filed on Monday, September 10, 2018.

TABLE OF CONTENTS
AMENDMENTS TO THE CLAIMS .....ooiiiiiiitiitiee ettt ettt sttt et s 2

REMARKS e et et s 4
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AMENDMENTS TO THE CLAIMS

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

application:
LISTING OF CLAIMS:
1. (Currently amended) 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,

if the secondary twist of the hybrid tire cord with a predetermined length were untwisted,
a length of the aramid primarily twisted yarn would be 1.005 to 1.025 times a length of the nylon
primarily twisted yarn, and

the aramid primarily twisted yarn has a 0.1 to 5% lower twist number than a twist number
of the nylon primarily twisted yarn, and

the hybrid tire cord has a merge structure having a partial covering structure.

2. (Original) 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.
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3. (Original) 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.

4. (Original) 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 (2004) are
8.0 to 15.0 g/d and 7 to 15%, respectively, and

a strength maintenance percentage after disk fatigue test conducted by JIS-L 1017 (2008)

of Japanese Standard Association (JSA) is 90% or higher.

5. (Original) The hybrid tire cord according to claim 4, wherein the hybrid tire
cord has 3% LASE, 5% LASE, and 7% LASE measured by ASTM D885 (2004), of 0.8 to 2.0

g/d, 1.5 to 4.0 g/d, and 3.0 to 6.0 g/d, respectively.

6. (Original) The hybrid tire cord according to claim 5, 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.
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REMARKS

1. Status of the Claims and Current Amendments

Claims 1-6 were all the claims pending in the application and have been examined.

Claims 1-6 stand rejected.

In the current Amendment, claim 1 has been amended to more clearly set forth the
subject matter by reciting that the claimed hybrid tire cord has a merge structure having a partial
covering structure, as supported in paragraphs [0044]-[0046]of the Specification.

No new matter has been added.

Entry and consideration of the Amendment are respectfully requested.

II. Statement of Substance of Interview

Applicant thanks the Examiner for his courtesy during the telephonic interview on
August 13, 2018.

The Examiner's Interview Summary has been received on August 16, 2018.

During the interview, possible amendments to claim 1 which intend to clarify the
technical feature of the claimed hybrid tire cord were discussed. Also, Applicant explained
unexpected results obtained from the combination of the recitations of claim 1 and advised the
Examiner that additional experimental data supporting the position would be submitted for
Examiner's consideration.

It is respectfully submitted that the instant STATEMENT OF SUBSTANCE OF

INTERVIEW complies with the requirements of 37 C.F.R. §§1.2 and 1.133 and MPEP §713.04.
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II1I. Response to Claim Rejections under 35 U.S.C. §103

Claim 1 is rejected under 35 U.S.C. §103 as being unpatentable over Love et al. (U.S.
Publication No. 2014/0238524; hereinafter "'Love").

Claims 2-6 are rejected under 35 U.S.C. §103 as being unpatentable over Love in
view of Shepherd ef al. (U.S. Patent No. 4,155,394).

Love is cited as teaching a hybrid tire cord comprising a nylon twisted yarn and an
aramid twisted yam (e.g., Paragraph 15 shows materials, Paragraph 17 shows each is twisted),
wherein the nylon twisted yarn and the aramid twisted yarn are secondarily twisted together.

In the Office Action, it has been acknowledged that Love fails to teach that the aramid
twist yarn has a 0.1 - 5% lower twist number than a twist number of the nylon twist yam.
However, the Office Action concludes that 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 range,
since it is understood that the degree of twist and longer length both contribute to the breaking
strength of the material. Finding the working range for the aramid twist being 0.1 - 5% lower
than nylon would have been well within the abilities of the ordinarily skilled artisan, through
routine experimentation.

Applicant respectfully traverses the rejection and proffers the following explanations.

As a preliminary matter, a Declaration under 37 C.F.R. 1.132 is under preparation
process and will be submitted to present the additional experimental data in support of showing
the unexpected results of the claimed hybrid tire cord, as soon as a executed Declaration
becomes available.

(A) Love, alone or in combination with Shepherd, fails to teach each and every element.
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As the Office acknowledges, Love fails to teach the claimed feature that the length of the

aramid primarily twisted yarn is 1.005 to 1.025 times the length of the nylon primarily twisted

yarn in a predetermined length of the hybrid tire cord, after the secondary twist is untwisted.

Love does not disclose that the twist number of aramid primarily twisted yarns may be

0.1 to 5% lower than that of the nylon primarily twisted yarns. In addition, Love does not

disclose that the aramid primarily twisted yarn is 1.005 to 1.025 times the length of the nylon

primarily twisted yarn in a predetermined length of the hybrid tire cord, after the secondary twist

is untwisted.

Furthermore, Love fails to teach the merge structure having a partial covering structure as

defined in currently amended base claim 1.

Shepherd, which is cited as teaching the nylon and aramid yarns being twisted separately
in the same direction, then twisted together in the opposite direction, fails to remedy the
deficiency of Love.

The claimed feature that “the aramid primarily twisted yarn is 1.005 to 1.025 times the
length of the nylon primarily twisted yarn in a predetermined length of the hybrid tire cord”

allows the resulting hybrid tire cord can have a merge structure having a partial covering

structure. As the result, the claimed hybrid tire cord can have 90% or higher of a strength
maintenance percentage after disk fatigue test conducted by JIS-L 1017 of Japanese Standard
Association (JSA).

In order to assist the Examiner, Applicant resubmit the explanations of hybrid tire cords
having a covering structure and a merge structure, respectively. The following Illustration 1

shows a conventional hybrid tire cord with "covering structure':
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<Illustration 1> : Hybrid tire cord having covering structure

32: Hybrid tire cord

11: Nylon primarily twisted yarn

21: aramid primarily twisted yarn, which covers the nylon primarily twisted yarn (11).

The conventional hybrid tire cord having covering structure has drawbacks of low
production efficiency and high manufacturing cost because it is produced by multi-step process,
and the number of twist of the aramid primarily twisted yarn, the number of twist of the nylon
primarily twisted yarn, and the number of twist of the secondarily twisted hybrid tire cord are
different from each other. 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 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 by heat, thus
causing uneven or inconsistent shape, for example during drying and thermal treatment.

In order to solve these drawbacks of the hybrid tire cord having a covering structure, a

hybrid tire cord having a merge structure was suggested. The hybrid tire cord having a merge

structure 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
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opposite to the direction, wherein the secondary twisting is conducted such that the nylon and

aramid primarily twisted yarns have an identical structure.

<Illustration 2>: Hybrid tire cord having merge structure

M

32: Hybrid tire cord

11: Nylon primarily twisted yarn

21: aramid primarily twisted yarn, which covers the nylon primarily twisted yarn (11).

In hybrid tire cord having a merge structure, nylon primarily twisted yarn (11) and
aramid primarily twisted yarn (21) have the identical structure.

A hybrid tire cord having a merge structure also has a drawback because the aramid
primarily twisted yarn has a higher modulus than the nylon primarily twisted yarn and, thus,
stress is intensely applied to the aramid primarily twisted yarn upon repeated tension and
compression of tires, which inevitably causing a low fatigue resistance of the tire cord and

resulting in a difficulty of securing safety of tires during long-term high-speed driving.

To contrary, the claimed hybrid tire cord with merge structure having partial covering, as

defined in claim 1, solves the above problems, as explained in paragraphs [0044]-[0046] of the

Specification.

(B) The claimed technical feature provides unexpectedly superior results
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Attorney Docket No.: Q230824

In addition, as shown in Table 2 of the subject application (page 21), the claimed hybrid

tire cord shows superior properties. Table 2 is copied below for the Examiner's convenience.

TABLE 2 (copied from the specification)

Comparative [ Comparative | Comparative
Example 5 | Example 6 [ Example 7 | Example 8 Example 4 | Example 5 | 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
Strength at break (g/d) 13.4 13.5 13.9 13.1 13.7 12.8 12.6
Strength atbreak | 5 0.4 0.4 0.4 03 03 6.5
non-uniformity (g/d)
El"nga“(‘;j)at break |4y g 113 11.8 119 10.8 10.8 12.5
Elongation at break 1.6 1.8 1.8 2.0 14 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 maintenance 96 96 98 95 87.9 92 94.5
percentage (%)
Disk fatigue +3/-10%
strength maintenance 90.5 91.6 92.5 93.1 78.5 80.2 82.4
percentage (%)
Bending fatigue
strength maintenance 913 93.1 96.0 92.0 75.1 86.4 85.2

percentage (%)

The tire cord of Comparative Example 4 has a merge structure (as shown in <Illustration

2>) and, it was found that it is difficult to secure stability of the tire 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 not sufficiently good.

On the contrary, in case of the hybrid tire cords of Examples 5-8, because the aramid

primarily twisted yarn has a lower strength maintenance percentage than the nylon primarily

twisted yarn, twist number of the aramid primarily twisted yarn is increased and the length of the
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aramid primarily twisted yarn is controlled to be longer than the nylon primarily twisted yarn by
controlling tensions during twisting.

In particular, the length of the aramid primarily twisted yarn is controlled to be 1.005 to
1.025 times the length of the nylon primarily twisted yarn, and thus fatigue energy is absorbed in
the nylon primarily twisted yarn which has a lower modulus and thus having a higher fatigue
property. Because the fatigue energy is absorbed in the nylon primarily twisted yarn, the tire

using the claimed tire cord has improved fatigue property.

(C) Additional Experimental Data

In order to directly compare the claimed tire cord with the tire cord taught in Love
reference, the following additional experiments were performed by Applicant. A Declaration
under 37 C.F.R. 1.132 is being under preparation and will be submitted as soon as an executed
Declaration becomes available.

With regard to performing additional experimental tests, it has been noted that the
process and conditions of producing raw cord in Love are fundamentally different from the
process employed in the instant application. For example, Love teaches how to controlling
and/or adjusting pulleys to prepare a raw cord from aramid and nylon filaments, but is silent on
the manufacturing of a dip cord.

To contrary, in the subject application, the difference in the lengths of the nylon and
aramid filaments are obtained by controlling heat treatments and tension during manufacturing of
a dip cord containing the nylon and aramid filaments.

Therefore, it has been noted that the teaching of Love cannot be properly and reasonably

compared to the claimed tire cord described in the instant application. Nevertheless, Applicant

10
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attempted to produce a raw cord according to the process described in Love and then produced a
dip cord therefrom in order to test their properties under the reasonably same test conditions.

Experimental Methods

In all of the Additional Comparative Examples 1-6 below, an aramid yarn K29 1,100 dtex
(1,000de) and a nylon yarn PA66 1400 dtex (1,260de), which were employed in Love paragraph
(see, paragraphs [0029]-[0030] of Love), were employed.

Additional Comparative Example 1: Aramid yarn (5 cm longer / m) > Nylon yarn

By closely following the procedure and condition described in [0029]-[0032] of Love
reference, a raw cord was prepared. That is, 5% longer aramid yarns for a larger pulley compared
to a nylon yarn were used to produce a raw hybrid cord containing the aramid yarn and the nylon
yarn.

Additional Comparative Example 2: Aramid yarn (0.4 cm longer / m) > Nylon yarn

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 0.4% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn.

Additional Comparative Example 3: Aramid yarn (0.27 cm longer / m) > Nylon yarn

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 0.27% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn.

Additional Comparative Example 4: Aramid yarn twist number = Nylon yarn twist
number

By closely following the procedure and condition described in [0029]-[0032] of Love

reference and employing 5% longer aramid yarns for a larger pulley compared to a nylon yarn

11
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were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn, wherein
the aramid yarn twist number and the nylon yarn twist number are the same.

Additional Comparative Example 5: Aramid yarn twist number > Nylon yarn twist
number

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 5% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn, wherein
the aramid yarn twist number is larger than and the nylon yarn twist number.

Additional Comparative Example 6: Aramid yarn twist number (10%) < Nylon yarn
twist number

By closely following the procedure and condition described in [0029]-[0032] of Love
reference and employing 5% longer aramid yarns for a larger pulley compared to a nylon yarn
were used to produce a raw hybrid cord containing the aramid yarn and the nylon yarn, wherein
the aramid yarn twist number is 10% smaller than and the nylon yarn twist number.

Test Methods

By following the procedure described at pages 19-21 of the subject specification, the

properties were measured and the results are shown in the TABLE A below:

<TABLE A>
Add. Add. Add. Add. Add. Add.
Com. 1 Com.2 |Com.3 | Com.4 | Com.5 Com. 6
Aramid
primarily twisted yarn length | 4 5 1004 | 1.027 | 101 1.01 1.01
/ nylon
primarily twisted yarn length
Strength at break (g/d) 10.4 11.4 11.1 11.9 10.8 11.1
Strength at break 34 0.3 1.8 0.4 1.7 1.5
12
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non-uniformity (g/d)
Elongation at break (%) 12.8 9.8 11.0 10.2 10.7 10.1

Elongation at break

non-uniformity (%) 4.2 1.5 1.8 14 1.5 14
Shrinkage (%) 22 2.0 2.1 1.9 1.9 1.9
. .
Disk fatigue +2% strength 83.4 73 0 923 020 o0l

maintenance percentage (%)

Disk fatigue +3/-10%
strength maintenance 80.1 82.3 87.4 86.5 85.4 84.6
percentage (%)

Bending fatigue strength

. 74.8 85.7 85.5 89.4 88.7 83.4
maintenance percentage (%)

The above results of the Comparative Additional Examples 1-6 and the results of the
claimed hybrid tire cords shown in Table 2 of the subject application clearly demonstrate that the
claimed hybrid tire cords exhibit superior uniformity of physical properties, superior fatigue
resistance. Applicant submits that such superior results only could be obtained thanks to the
particular combination of the twist number and the different lengths of the aramid and nylon
yarns contained in the dip cord, wherein the differences were finely controlled during the dip
cord manufacturing process by way of heat treatment and tension applications; and such
conditions and the superior results were not predicted or expected from the teaching of Love
which is silent on these conditions.

Accordingly, Applicant respectfully submits that claims 1-6 are patentable under 35
U.S.C. 103 over Love, along or in combination with Shepherd. Reconsideration and withdrawal

of the rejection are respectfully requested.

13
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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: September 10, 2018
14

Hyosung Ex. 1002, Page 46 of 195



Electronic Patent Application Fee Transmittal

Application Number:

15393591

Filing Date:

29-Dec-2016

Title of Invention:

HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

First Named Inventor/Applicant Name:

Ok Wha JEON

Filer:

Sunhee Lee/Michelle Delozier

Attorney Docket Number:

Q230824

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:

Extension-of-Time:

Hyosung Ex. 1002, Page 47 of 195




Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Miscellaneous:

RCE- 1ST REQUEST

1801

1

1300

1300

Total in USD ($)

1300

Hyosung Ex. 1002, Page 48 of 195




Electronic Acknowledgement Receipt

EFS ID: 33670296
Application Number: 15393591
International Application Number:
Confirmation Number: 8587
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/Michelle Delozier
Filer Authorized By: Sunhee Lee
Attorney Docket Number: Q230824
Receipt Date: 10-SEP-2018
Filing Date: 29-DEC-2016
Time Stamp: 13:15:01
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1300
RAM confirmation Number 091018INTEFSW13153601
Deposit Account 194880
Authorized User Michelle Delozier

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

Hyosung Ex. 1002, Page 49 of 195




37 CFR 1.19 (Document supply fees)
37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
s . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu tl. _Pages
Number Message Digest | Part/.zip| (if appl.)
33903
1 Request for Con;gged Examination Q230824RCE.pdf no 1
( ) 2f50878e4060c9692c62fcfed0964b8bb7ec]
286
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
568818
) Q230824Am§r|1d$ent1 14withS yes 14
p 6156a361e87dc27bcc7e276fee83e56551d
dc041
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment Submitted/Entered with Filing of CPA/RCE 1 1
Claims 2 3
Applicant Arguments/Remarks Made in an Amendment 4 14
Warnings:
Information:
30486
3 Fee Worksheet (SB06) fee-info.pdf no 2
f0b3e53069641d884987b742ff5bSec391cH|
sfac
Warnings:
Information:
Total Files Size (in bytes){ 633207

Hyosung Ex. 1002, Page 50 of 195




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 51 of 195




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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/393,591 12/29/2016 Ok Wha JEON Q230824 8587
23373 7590 08/16/2018
EXAMINER
SUGHRUE MION, PLLC | |
2100 PENNSYLVANIA AVENUE, N.W. HURLEY, SHAUNR
SUITE 800
WASHINGTON, DC 20037 | ART UNIT | PAPER NUMBER |
3765
| NOTIFICATION DATE | DELIVERY MODE |
08/16/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PPROCESSING@SUGHRUE.COM
sughrue @sughrue.com
USPTO@sughrue.com

PTOL-90A (Rev. 04/07)

Hyosung Ex. 1002, Page 52 of 195



Application No. Applicant(s)
. . . 15/393,591 JEON ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
Shaun R. Hurley 3765

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

(1) Shaun R. Hurley. () M—
(2) Sunhee Lee. (4.

Date of Interview: 13 August 2018.

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

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed [J101 [J112 [102 X103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: Love et al (20140238524).

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

Applicant and Examiner discussed claim 1 with regards to the limitations 1.005 to 1.025 length difference, and 0.1 to
5% twist number difference. Applicant discussed Examiner's position, and whether further explanation/amendments
would help to clarify, and possibly overcome the rejection. Examiner indicated that if the proposed further
explanation/amendments showed that the results were indeed unexpected, then Examiner would give those results
proper weight during any subsequent examination.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

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

X Attachment

/Shaun R Hurley/
Primary Examiner, Art Unit 3765

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20180813
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Summary of Record of Interview Requirements

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

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

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

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

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

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

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

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

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

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

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

— An identification of the specific prior art discussed

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

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

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

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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To: (Manual Fax Entry) Page 1 of3 2018-08-13 07:52:22 EDT 12022937860 From: SUGHRUE MION

FAX COVER SHEET

TO (Manual Fax Entry)

COMPANY FaxRecipient

FAXNUMBER 15712734986

FROM SUGHRUEMION

DATE 2018-08-1307:52:03EDT

RE [690886} Interview Agenda (August 13, 2018 (Monday), 2:00
pmEST)

COVER MESSAGE

DearExaminerHurley
Thank you for your message of 8/9/2018 providing your fax number.

Attached is an Agenda for the telephone interview scheduled for today
(8/13/2018),2 pmEST.
f will call you at 2 pm. |look forward to speaking with you.

Sincerely
Sunheelee

Sughrue Mion, PLLC | , | Office: | Fax:
faxvaitesting@sughrue.com - www.sughrue.com<htip://www.sughrue.com>

[hitps://extranet.sughrue.com/worksite/login-images/Email_sughrue_logo.gif]

Warning: In rare cases, our e-mail filtering softiware may eliminate legitimate
email from clients unnoticed. Therefore, if your mail contains important
instructions, please make sure that we acknowledge receipt of those instructions.

This message is intended only for the designated recipient(s). It may contain
confidential or proprietary information and may be subject to the attorney-client
privilege or other confidentiality protections. Ifyou are nota designated recipient,
you may not review, copy or distribute this message. If you receive this in error,
please notify the sender by reply e-mail to coordinate retrieval or deletion of this
message. Thank you.

WWW EFAX.COM

PAGE 1/3 * RCVD AT 8/13/2018 7:52:23 AM [Eastern Daylight Time] * SVR:W-PTOFAX-003/18 * DNIS:2734986 * CSID: 12022937860 * DURATION (mm-ss):02-02
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To: (Manual Fax Entry) Page 2 of 3 2018-08-13 07:52:22 EDT 12022937860 From: SUGHRUE MION

Application No.: 15/393,591 FOR DISCUSSION ONLY, DO NOT ENTER
Atty. Docket No.: Q230824

Agenda for Telephonic Interview

Date / time / location

August 13, 2018 (Monday)

2:00 PM EST
Telephonic
Introductions
Applicant’s representative: Sunhee Lee, Reg. No. 53,892
202-775-7588 (voice) (Applicant representative will
call the Examiner)
USPTO: Examiner Shaun Hurley

571-272-4986 (voice)
571-273-4986 (fax)

Applicant would appreciate the opportunity to discuss the following rejections. It is
Applicant’s intention that the scheduled interview will lead to an agrecable resolution of the

rejections of the claims.

Preposed Amendments for Discassion Purpose:

1. (Currently Amended) (Option 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
sccondarily twisted together,

if the secondary twist of the hybrid tire cord with a predetermined length were untwisted,
a length of the aramid primarily twisted yarn would be 1.005 to 1.025 times a length of the nylon

[ primarily twisted yamn, and

the aramid primarily twisted yarn has a 0.1 to 5% lower twist number than a twist number

the hybrid tire cord has a merge structure having a partial covering structure.

1. (Currently Amended} (Option 2) A hybrid tire cord comprising:
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To: (Manual Fax Entry) Page 3 of 3 2018-08-13 07:52:22 EDT 12022937860 From: SUGHRUE MION

for discussion purpose only Attorney Docket No.: Q230824
Appin. No.: 15/393,591

a nylon primarily twisted yarn; and

an aramid primarily twisted yarn,

wherein the nylon primarily twisted varn and the aramid primarily twisted yarn arc
secondarily twisted together,

if the sccondary twist of the hybrid tire cord with a predetermined length were untwisted,
a length of the aramid primarily twisted yarn would be 1.005 to 1.025 times a length of the nylon
primarily twisted varn,-asnd

the aramid primarily twisted yarn has a 0.1 to 5% lower twist number than a twist number
of the nylon primarily twisted varn, and

a strength maintenance percentage after disk fatigue test conducted by JIS-L

1017(20080f Japanese Standard Assogiation (JSA) 1s 0% or higher.

Remarks:

The hybrid tire cord defined in claim | has a merge structure having a partial covering
structure, as supported in paragraphs [0044]-[0046jof the Specification.

The claimed feature that the length of the aramid primarily twisted varn is 1.005 to 1.025
times the length of the nylon primarily twisted varn in a predetermined length of the hybrid tire
cord, after the secondary twist is untwisted, allows the hybrid tire cord can have a merge
structure having a partial covering structure. As the result, the claimed hybrid tire cord can have
90% or higher of a strength maintenance percentage after disk fatigue test conducted by JIS-L
1017 of Japanese Standard Association (JSA).

However, cited references do not disclose the above features.

Love does not disclose that the twist number of aramid primarily twisted yarns may be
0.1 to 5% lower than that of the nvlon primarily twisted varns. In addition, Love et al does not
disclose that the aramid primarily twisted varn is 1.005 to 1.025 times the length of the nylon
primarily twisted varn in a predetermined length of the hybrid tire cord, after the secondary twist
is untwisted.

The feature that “the aramid primarily twisted yarn is 1.005 to 1.025 timcs the length of
the nylon primarily twisted yarn in a predetermined length of the hybrid tire cord” is required to
obtain a merge structure having a partial covering structure.

Applicant plans to present experimental results showing that the cord of Love does not
have the claimed feature by way of Rule 132 Declaration and seeks Examiner's advice in this
regard, if any.
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UNITED STATES PATENT AND TRADEMARK OFFICE

USPTO Automated Interview Request (AIR)

Aug 5 2018

This paper requesting to schedule and/or conduct an interview is appropriate because:
This submission is requested to be accepted as an authorization for this
interview to communicate wvia the internet. Recognizing that Internet
communications are not secure, I hereby authorize the USPTO to communicate with
the undersigned concerning scheduling of the interview via video conference,
instant messaging, or electronic mail, and to conduct the interview in accordance
with office practice including video conferencing.

Name (s) :
Sunhee Lee

S—signature:
/Sunhee Lee/

Registration Number:
53892

U.S. Application Number:
15393591

Confirmation Number:
8587

E-mail Address:
sxlee@sughrue.com

Phone Number:
2027757588

Proposed Time of Interview:
8-13-2018 10:30 AM ET

Alternative Proposed Time(s) of Interview:
8-13-2018 2:00 PM ET

Alternative Proposed Time (s) of Interview:
8-14-2018 10:00 AM ET

Prefered Interview Type:
Telephonic

I am the applicant or applicant's representative for this application.

Topic for Discussion:

) UNITED STATES
PATENT AND TRADEMARK OFFICE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/393,591 12/29/2016 Ok Wha JEON Q230824 8587
23373 7590 06/08/2018
EXAMINER
SUGHRUE MION, PLLC | |
2100 PENNSYLVANIA AVENUE, N.W. HURLEY, SHAUNR
SUITE 800
WASHINGTON, DC 20037 | ART UNIT | PAPER NUMBER |
3765
| NOTIFICATION DATE | DELIVERY MODE |
06/08/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PPROCESSING@SUGHRUE.COM
sughrue @sughrue.com
USPTO@sughrue.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/393,591 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 March 2018.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
2a)[X] This action is FINAL. 2b)[] 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) 1-6is/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) 1-6is/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)X] Al b)[] Some** ¢)[] 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) D 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 20180602
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Application/Control Number: 15/393,591 Page 2
Art Unit: 3765

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.

Claim Rejections - 35 USC § 103
2. 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.
3. 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.

4, Claim 1 is/are rejected under 35 U.S.C. 103 as being unpatentable over 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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Application/Control Number: 15/393,591 Page 3
Art Unit: 3765

While Love essentially teaches the invention as detailed, he fails to specifically teach that
the aramid primarily twist yarn has a 0.1 - 5% lower twist number than a twist number of the
nylon primarily twist yarn. It would have been obvious, however, to one of ordinary skill in the
art before the effective filing date of the claimed invention to have utilized such a range, since it
is understood that the degree of twist and longer length both contribute to the breaking strength
of the material. Finding the working range for the aramid twist being 0.1 - 5% lower than nylon
would have been well within the abilities of the ordinarily skilled artisan, through routine
experimentation.

s. Claims 2-6 is/are rejected under 35 U.S.C. 103 as being unpatentable over Love et al
in view of Shepherd et al (4155394).

While Love essentially teaches the invention as detailed above, he 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 3, Column 2 lines 25-40 show ratios which would satisfy the 20:80

- 80:20 weight ratio of nylon to aramid.

Hyosung Ex. 1002, Page 62 of 195



Application/Control Number: 15/393,591 Page 4
Art Unit: 3765

With regards to Claims 4-6, 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.

Response to Arguments
6. Applicant's arguments filed 28 March 2018 have been fully considered but they are not
persuasive.

Applicant’s only argument is as follows:

“...Love discloses that the twist number of aramid primarily twisted yarns may be 0.1 to
5% lower than that of the nylon primarily twisted yarns, Love does not disclose, either explicitly
or implicitly, that the aramid primarily twisted yarn is 1.005 to 1.025 times the length of the
nylon primarily twisted yarn in a predetermined length of the hybrid tire cord, after the
secondary twist is untwisted".

Applicant furthers this position by arguing that because the length of the aramid primarily
twisted yarn is 1.005 to 1.025 times the length of the nylon primarily twisted yarn after the
secondary twist is untwisted, the hybrid cord can have a merge structure having a partial
covering structure.

Examiner respectfully disagrees.

First, Loves does teach the aramid primarily twisted yarn is 1.005 to 1.025 times the
length of the nylon primarily twisted yarn. Claim 1 teaches the 1.005 - 1.025 times limitation

when it states 1-50% longer, and paragraph 15 teaches that the nylon is the shorter of the lengths.
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Application/Control Number: 15/393,591 Page 5
Art Unit: 3765

Further, Claim 1 states that this difference in length is regardless of the twist of the plies. As
such, Examiner is unsure how this would not teach the 1.005 to 1.025 times length requirement
as claimed.

In regards to the limitations of a merge structure having a partial covering structure, these
limitations are not found in the claim language. If they were in the claim language, however,
Examiner is unsure whether this would overcome the prior art of record. This merge structure
seems to be the result of the specific materials, twisted as claimed, with lengths as claimed. If
the prior art teaches these limitations, then it would stand to reason that it must also teach the
merge structure. Examiner notes, Love does not specifically teach that the resultant structure is
as Applicant illustrates in his Reference FIG. 1. Examiner also notes, no figures were present in
the instant application when filed.

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

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

date of this final action.
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Application/Control Number: 15/393,591 Page 6
Art Unit: 3765

8. 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 - 3:00 pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, 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

02 June 2018

/Shaun R Hurley/

Primary Examiner, Art Unit 3765
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q230824
Ok Wha JEON, et al.
Appln. No.: 15/393,591 Group Art Unit: 3765
Confirmation No.: 8587 Examiner: HURLEY, SHAUN R
Filed: December 29, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
RESPONSE 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 November 28, 2017, please consider the remarks

as submitted herewith on the accompanying pages.
A Petition for Extension of Time is being concurrently submitted, extending the due date

from February 28, 2018 to March 28, 2018.

TABLE OF CONTENTS

REMARIKS et sttt e sttt e e s 2
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REMARKS

Status of Claims and Claim Amendments

Claims 1-6 are all the claims pending in the application.
Claims 1-6 have been considered and rejected.
In the subject Response, no claims are amended, added, or canceled.

Preliminary Matters

Applicant thanks the Examiner for returning the Form PTO/SB/08 submitted with the
Information Disclosure Statement filed December 29, 2016.
Applicant thanks the Examiner for acknowledging receipt of the certified copies of the

priority documents.

Response to Claim Rejections under 35 U.S.C. §103

Claims 1 is rejected under 35 U.S.C. §103 as being unpatentable over Love et al. (U.S.
Publication No. 2014/0238524; hereinafter "Love").

Claims 2-6 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 respectfully traverses the rejections and requests the rejections be withdrawn at
least for the following reasons.

The hybrid tire cord defined in the claims of the present application has a merge structure
having a partial covering structure, which is described in paragraphs [0044]-[0046] of the
Specification. For the convenience of Examiner, paragraphs [0044]-[0046] of the specification
are copied below:

[0044]Meanwhile, according to the present invention, although
primary twisting and secondary twisting are conducted by one twister,
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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.

[0045]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.

[0046]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 the embodiments of the present application, because the length of the

aramid primarily twisted varn is 1.005 to 1.025 times the length of the nylon primarily twisted

yarn in a predetermined length of the hybrid tire cord, after the secondary twist is untwisted, the

hybrid tire cord can have a merge structure having a partial covering structure. As the result, the
hybrid tire cord of embodiments of the present application can have 90% or higher of a strength
maintenance percentage after disk fatigue test conducted by JIS-L 1017 of Japanese Standard

Association (JSA).
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In order to assist the Examiner, Applicant proffers the following illustrations. Reference

FIG. 1, below, depicts a hybrid tire cord (32) having a covering structure, in which the aramid

primarily twisted yarn (21) is covering the nylon primarily twisted yarn (11).

[Reference FIG. 1]

In addition, Reference FIG. 2, below, depicts a hybrid tire cord (30) having a merge

structure, in which the aramid primarily twisted yarn (21) has the identical structure with the
nylon primarily twisted yarn (11).

[Reference FIG. 2]
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Contrary to the claims of the subject application, cited reference Love does not disclose

the above features.
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Even though Love discloses that the twist number of aramid primarily twisted yarns may
be 0.1 to 5% lower than that of the nylon primarily twisted yarns, Love does not disclose, either
explicitly or implicitly, that the aramid primarily twisted yarn is 1.005 to 1.025 times the length
of the nylon primarily twisted yarn in a predetermined length of the hybrid tire cord, after the
secondary twist is untwisted.

Nowhere in Love is suggestion or guidance for one skilled in the art to modify its
teaching to arrive at the above feature. Love is silent on that “the aramid primarily twisted yarn
is 1.005 to 1.025 times the length of the nylon primarily twisted yarn in a predetermined length
of the hybrid tire cord” is required to obtain a merge structure having a partial covering
structure,

Shepherd fails to remedy the deficiency of the teaching of Love.

Because Love does not teach a merge structure having a partial covering structure and
Shepherd fails to remedy the deficiency of Love, claim 1 and dependent claims of the present
application is not obvious under 35 USC 103 over Love and Shepherd, either singly or in
combination.

Reconsideration and withdrawal of the rejection are respectfully requested.

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.
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Attorney Docket No.: Q230824

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: March 28, 2018

Respectfully submitted,

/Sunhee Lee/

Sunhee Lee
Registration No. 53,892
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UNDER 37 CFR 1.136(3) Confirmation Number
8587
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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
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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/ March 28, 2018
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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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PPROCESSING@SUGHRUE.COM
sughrue @sughrue.com
USPTO@sughrue.com
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Application No. Applicant(s)
15/393,591 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 29 December 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
__ ;therestriction 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) 1-6is/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) 1-6is/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)X] Al b)[] Some** ¢)[] 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 20171121
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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.

Claim Rejections - 35 USC § 103
2. 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.
3. 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.

4, Claim 1 is/are rejected under 35 U.S.C. 103 as being unpatentable over 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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While Love essentially teaches the invention as detailed, he fails to specifically teach that
the aramid primarily twist yarn has a 0.1 - 5% lower twist number than a twist number of the
nylon primarily twist yarn. It would have been obvious, however, to one of ordinary skill in the
art before the effective filing date of the claimed invention to have utilized such a range, since it
is understood that the degree of twist and longer length both contribute to the breaking strength
of the material. Finding the working range for the aramid twist being 0.1 - 5% lower than nylon
would have been well within the abilities of the ordinarily skilled artisan, through routine
experimentation.

s. Claims 2-6 is/are rejected under 35 U.S.C. 103 as being unpatentable over Love et al
in view of Shepherd et al (4155394).

While Love essentially teaches the invention as detailed above, he 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 3, Column 2 lines 25-40 show ratios which would satisfy the 20:80

- 80:20 weight ratio of nylon to aramid.
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With regards to Claims 4-6, 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.

Conclusion
6. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. See of Record.
7. 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.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, 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
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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
21 November 2017

/Shaun R Hurley/
Primary Examiner, Art Unit 3765
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2
o,

WAL FAND F AL 53, 9 A

QolAl B Aok WARE, WA Eolo] FHA A/ FH/AWA0] WEA o)
o Ao Aok Hg B wA e
CEEREMICLE S ERRYES

5 VFAAE £ 2R Holne volol mE I 1 Ao ANAES
FAH o AT

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

_l

Hd
=)
=
g

<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 B g oA Algws fof "ddAA(plied varn)'= 2 71E o] 4] stelA}
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Mz 2A : 2015-06-29

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

s
e
2
Ir
b
B
o

o B ogAAeA AgEE ol tBelo] mEtE 4] 'R meiB ohie

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

M,
s
o
s

(dip cord)"S stz 7idolty. FHAES AA HEL Az F o
A Glo] dAFozA AzHe FHAA Fr HEE 47| BHolo] ZEd EF
At

<40> BEomAq Ao A AFEEE "RYF(twist number) "= Im B AP IFE 9
wake], 1 @91 TPM(Twist Per NMeter)o]th.

<41> B odge] uhE gpolo] e YAEH ofgtul=e stojHEe BelomA,
Al 2 e YAE il R A2 2 $Fe ol@tvls e e,
A7 UDE sarteg A olgtulE Al @A A3 2 WEkoz A E o
AT,

. e v Eale} olebrle Wetul EAbL dube] AR (a2 Sof, Aol
B 3= dADel & Al 44 stdg own 4y JdE stdAle} g =
srAA7E GAE 7] wiol, 7] olfvE EdAe A2 B B A YAE
gradate] Al mq g Fdae, A7) A3 Y WFF, FA HFE A7
AL 2 e W et

- B ool 28w, sdn ddol shte] Aol @d) FHEY) Bl 3

32-12

Hyosung Ex. 1002, Page 106 of 195



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> mebd, IR sHeseh ofebrl stelabh A4 0R A% do] L B
AP PEE AL A4 FE(F, FEL QEJLER F o= A o)
A uRE sdde] dold 1.005H Hwel FE)e] olRE Bolo] ZEeh:
ge], B 239 selmelc wolo] AL Bolold AF/FE] WEE 0

gto]BEl = golo] mEd| FsiAE AEF AT olgtvlE atAAET ol

<d6> A, AA AEH2E F opftulE &dAe] dolvh UdER SAste] Aol
o 1.025WE 292 A FA7IED AMY FRG fAE BT F2E sl
Hel= golo] HEvF 27] wiEel, AEd whel 22 ol fE AZ HANA EA
Az g BEFFEo] 7144 4 B9 o golo] Alx FAAME 24 HA=E <
3 Efolo] B#Eo] F7hET

<47> Bl o Aaldo] wEw, A7) sfe]BEl= Eloje] mEo] olglul= &
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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

But @53 22l ud ojges gawEsY sd mdst 28 47

=
1
3
re

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)

<49 B owrgo] sfolH = Blolo] mEe] Az AFEEE UARNylon)L 4
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 A8 B de] ZEE AL A gelo] ¥AC ot vdE g

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

I
©
=
)
il
i
Y
o
off
N,
bt
_O|L
=
o
>

B FAA Bolole] d%/%E W8 me 2w &) 2A AR
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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

= EE(p-ad dEE Z2elv] =) (poly(p-phenylene terephthalate))o]t}.

<52 <§f|-.6_,]‘/ﬂ| 1>
H o H ﬁ - 'ﬁ
j["“@ N/ ]L
fooss] = 4
<54> A7) 2o A n ofgtul=o] Eag mel AAHD, 2 dyoli ER¥3F
AT A et
<55 Eoagol o AAde] ostd, 7] ofgtm = "W EARS 400 WA 3000

guele] AE, 20 g/d ©]Ae] olFAAE, 2 3% oA AGALE zt=t}, A7)
ofgiu| = defel EALY] 1437 20 g/d wwkolW YA E el EAL] W 3

L
sl

o

FR3 BARA R MR n& FRA velo] M e APl F
A,

6> ¥ owgel o 4xde] BE solLels Hele mEoA UUE sl
olgtul = ALY FaFa]E 20:80 WA 80:200]},

7> HAE sade FFol e fAd FFe] 4lE 2veHE, Ao

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

el

gol zUEr, W, olgirle stdAlY FRo] YAR stdAl FF9) 42 27
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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

A3 BHHES P,

[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 Boage] st stan gdol sel AAeIN FAHE A% P

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

ul(

77

T QAR 27 AAE T OE BE QAR oES I Jdastt 71E )

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 Zol7k 47] GAE salrte Aoluv ofz vl 4 & A, of& Fal, Eolo]
o] ¢l7f/gtEo] MR o) So|BeS Boo] Lo AsiAE 2Ee2AA of]
5 SaA R ot BUE SAE Babd 5 9@, stolud s Holo A=

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

ABRNT BTHT ofgel= AN mY5S JLE FAN) mD5h 4
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HME 2% : 2015-06-29
olufnl AolatA 2 5 k.

<64 Eodgo] o Ao oFtH, 7] A2 AN G JdE dedEA}
of /I7bEE FEe] 7] Al gAANA A7) oletrjE et EAL Q17E = A
2ty as, 2 Aele, 24 dol A7) dolng Eeojo] mEd flojM Fdg
AEJ2EZ £(=, 7] FAAE AEQ2EG §) olgv= &t@dAte] Zelrt
F71 A8 shdabe) Zolg 1.006 WA 1.026M7F B F & wEY Aold F
alct.

<65> g dEplEARe ofgtu|E ek EAb] AsiAs FE e A7 A
AA19) EE(rolls) 9 7 SAF0pm)E A4 AT oed 249 5 v},

<66> 2 FE(raw cord)7} obd 9 ZE(dip cord)E AZdE AA Y F9-, B

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 7 Ax TR 2k 9 AT A7 AFA &9 244 w2
S gAY, B4Hoz 100 WA 200THA 30 WA 12052 5 A7) 31z 34
o] ATt

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=

pa)

yor FaAE AlxEsAT

= AYstie

AAld 13} L&

e e

A7) UL E R EAL] el A FEL 52% o], 7] ofgu= Hetd
Exlo| 7l A= 482 1.5 positiono] e A& AQstis HAAd 13 54
W oR gAAE Azt

Bl 1

71 Y8 FeHEAL Fhef A= FEL 520 o, A7) okgbm|= Helw]

EAb ZhefA] = el 3.25 positiono]vhE A&

@ Wyon FANE ARSFAT

Hlwlaf 2

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

EAl ZhelA = e 2,75 positiono] YTk A&

et

Rl o R FAALE AlxssiT

Hlale] 3

7] GdE debdEAb Tt A e FEE 52% o] 1L, A7)

32-20
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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

AAjd 19] 2-FAALE 2.0 F

1.1 %9

(16/70/16) 5(41%), 3 =&

TS EF(10%),

T 240TC A 100z

43.9

N

o A7 HAL Az, % EAE FAA 2

7t HEE Al A

AAd 6 WA 8

Aol 19 2-FrdAL thAlell AAe] 2 WA 49) 2

AL A9

o] 4 UlA] 6

AAle] 19 2-3rd AL djAdell wlate] 1 WA 39 2

Ag Adstale 2Ald 59 U H

9 AAld 5 WA 8

=93 wggd, Ggag 2 2 AEdd, 3

ged PHER 42 29,

% i 4

AAa] b8} TAF WRloR | T

32-22

Fhe] @A

tle

WA 6ol ola) Qo7 ZEEe

Mz 2A : 2015-06-29

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

R R EE LR

Gl 5| =~} el 22 (RFL) 3 &

a2 2-%AAE 150T oA
?} %gjﬂ EJ§§w§Lﬁiéﬁ TQ iifié%— %})g-é}gi

-GAAte Tk Al FEE 0.5 kg/cord

-FANEE o] FFATHE

58 27 Az,

-HEAES 4RI

247 Azshart,

i
N,

w7

+H5E, % 2 Nz 548

2ol el
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Mz 2A : 2015-06-29

<101> * AR 2 O AgdA ¢ 3EAE 2 O ouadA
<1025 ASTM D-885 Al gHH o] ope}, ed~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
Eglo]E(Testrite) 7]7] & AR&sle] 130T oA 28 9 %355 0.01g/De 315 3}
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 =

=27 1% 0.6mE HEsE Pyow FSE 2%9 Fx s WA FA7 5m
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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29 o oleh e Sdabd] 2Eds 9402 A B Eele] ZE9)
UsE E4o] vol voloje] e BEA ol ge @5 Ak, e 59)
A% ohebele SeAe] Fol7t AAW, WIE A% Furh oym, W 62)
A% olguls stase] golt BHEdA Aol Auly Fu stolnes HAol

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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(553709
(375 11
sl e = golo] T GlojA,
GAE A 7
ohbule HANE L,
7] JQE A 37 ohnle sdats 1 FEse A,
274 A0le] A7) ol EdE Belo] TE ol 47 49 AEHAE

T A7) ofgtrl= shelAle] Hols A7) vde shdAbe) Fole) 1.005 A 1.025

uj <l

sto]HE = Elolof HE.
(37 2]

Aol AiA,

A7) LB stdaAls Al my) WES zha

7] otegtn = StdAlE A2 nY WIS 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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479 3]

Agel et
&7 obghml = ralAte] meleE A7) U sty nYdeurt 3,
sto] BE| & Efoleo] HE,

(A4 4]
A3kl QlofA],

A7) ofgtilE adAle) BASE 47 UAR shdAe QSR 0.1 U

Al 5% A,

Folng = Brolo] mE,
(1% 5]

A1l hofAl,

71 Ue aans 47 deus sdde] FFuls 20:80 WA

o

80:20%1,

Srelu gl = Efelo] &,
(2 6l

AlLgell glotAl,

A7) YA€ stdAtel A7) ofuE sfdAl Aol ZHE H A=

kn)
m
o
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HME 2% : 2015-06-29
BT ulA 15%e] AL,

B % %3 (Japanese Standard Association: JSA)9] JIS-L 1017 W] u}
gt AAEE Tad 92 HAE §o 28 fA&0] 0% o4kl

sho]B.gl= Efolo] A=,
(A4 7]

Aol QlofA],

ASTH D3g5el] 2]

e

¥ 3% LASE, 5% LASE, Bl 7% LASEZ} 2+ 0.8g/d WA
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/393,591
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.16(K). ), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (8}, or (a) N/A N/A N/A N/A 720
L?l?&ﬁé@;m 6 minus 20= OR [x 80 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus x = OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR |«x -
% Independent * Minus | *** = X = OR |x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/393,591 12/29/2016 1747 1600 Q230824 6 1
CONFIRMATION NO. 8587
23373 FILING RECEIPT
SUGHRUE MION, PLLC
2100 PEANSYLVANIA AVENUE, N.W. OO L
SUITE 800

WASHINGTON, DC 20037
Date Mailed: 01/11/2017

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 Priority data as claimed by applicant
This application is a CON of 15/194,741 06/28/2016

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: 01/10/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/393,591

Projected Publication Date: 04/20/2017
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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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 15/393,591

Filing Date December 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 | Q230824

SIGNATURE of Applicant or Patent Practitioner

Signature /Sunhee Lee/ Date (Optional) | December 29, 2016
Name Sunhee Lee Registration 53,892
Number

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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Electronic Acknowledgement Receipt

EFS ID: 27927311
Application Number: 15393591
International Application Number:
Confirmation Number: 8587

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: Q230824
Receipt Date: 29-DEC-2016
Filing Date:
Time Stamp: 13:01:08

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
130581
1 Power of Attorney Q230824POAac|j'1deransm|ttal. no 5
p 8772507af86398090930e30c0eaB169c5e6
Warnings:
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Information:

Total Files Size (in bytes){ 130581

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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Attorney Docket No. Q230824
UTILITY Y

First Named Inventor Ok Wha JEON
PATENT APPLICATION HYBRID TIRE CORD AND METHOD FOR MANUFACTURING
TRANSMITTAL Title | THE samEe
(Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No.
Commissioner for Patents
APPLICATION ELEMENTS ADDRESS TO: P.0. Box 1450
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450
1. M 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. Name of Assignee KOLON INDUSTRIES, INC.
3. O Applicant certifies micro entity status.
See 37 CFR 1.29. Applicant must attach form
PTO/SB/15A or B or equivalent. 11. O 37 CFR 3.73(c) Statement m| Power of
4. M Specification [Total Pages _ 25 ] (when there is an assignee) Attorney

Both the claims and abstract must start on a new page. i . . .
(See MPEP § 608.01(a) for information on the preferred arrangement) 12. 0 Engllsh Translation Document (If app//cab/e)

5. O Drawing(s) (35 U.S.C. 113) [Total Sheets 13. M Information Disclosure Statement
. (PTO/SB/08 or PTO-1449)
6. Inventor's Oath or Declaration [Total Sheets __3 M Copies of citations attached
(including substitute statements under 37 CFR 1.64 and assignmenis
serving as an oath or declaration under 37 CFR 1.63(e)) 14. O Preliminary Amendment

a. O Newly executed (original or copy) .
b. & A copy from a prior application (37 CFR 1.63(d)) | 15. O Return Receipt PostCard

7. B Application Data Sheet. *See note below. (MPEP § 503)(Should be specifically itemized)
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. O Certified Copy of Priority Document(s)
8. O CD-ROM or CD-R in duplicate, large table or (if foreign priority is claimed)
Computer Program (Appendix) 17. O Nonpublication Request
U Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must
9. O Nucleotide and/or Amino Acid Sequence attach form PTO/SB/35 or equivalent.
Submission ) 18. & Priority is claimed from:
(if applications, items a. — c. are required) us 15194741 2016-06-28
a. O Computer Readable Form (CRF) KR 10-2015-00920162015-06-29
b. Specification Sequence Listing on: The priority document(s) were filed in parent
i. O CD-ROM or CD-R (2 copies); or Application No. 15/194,741
i o Paper 19. O Other:

c. O Statements verifying identity of above copies

Note: (1) Benefit claims under 37 CF-R 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:

M Continuation O Divisional [ Continuation-in-part (CIP) of prior application No: 15/194,741
Prior application information: Examiner: HURLEY, SHAUN R  Art Unit: 3765

21. CORRESPONDENCE ADDRESS

WASHINGTON OFFICE

M The address assor.jiated with 233 73 OR [ Correspondence address below
Customer Number: CUSTOMER NUMBER

Signature /Sunhee Lee/ Date December 29, 2016

Name Sunhee Lee Registration No. 53,892
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of Docket No: Q230824
Ok Wha JEON, et al.
Appln. No.: Continuation of 15/194,741 Group Art Unit: 3765
Confirmation No.: Not Yet Assigned Examiner: HURLEY, SHAUN R(parent)
Filed: December 28, 2016
For: HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §§ 1.97 and 1.98

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

Sir:
In accordance with the duty of disclosure under 37 CFR §1.56, Applicant hereby notifies

the U.S. Patent and Trademark Office of the documents which are listed on the attached
PTO/SB/08 A & B (modified) form which are all the references of record in parent application
No. 15/194,741.

Applicant is not submitting duplicate copies of these references but requests that they be
listed on the face of any patent granted on the above application. (See 37 CFR §1.98(d)).
Copies of any cited copending applications, if not previously submitted, are being submitted
herewith.

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.
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INFORMATION DISCLOSURE STATEMENT

UNDER 37 CFR §§ 1.97 and 1.98

Attorney Docket No.: Q230824

U.S. Appln. No.: Continuation of 15/194,741

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.

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

Not Yet Assigned

Confirmation Number Not Yet Assigned
Filing Date December 28, 2016
First Named Inventor Ok Wha JEON

Art Unit Not Yet Assigned
Examiner Name Not Yet Assigned
Attorney Docket Number Q230824

U.S. PATENTS
. Pages, Columns, Lines
Examiner . ) 1 Name of Patentee or ! : !
PO Cite No Patent Number Kind Code Issue Date h . where Relevant Passages or
Initials Applicant of cited Document Relevant Figures Appear
1. 4155394 A 1979-05-22 Shepherd et al.
4877073 A 1989-10-31 Thise et al.
9175425 B2 2015-11-03 Love et al.
U.S. PATENT APPLICATION PUBLICATIONS
. Pages, Columns, Lines
Examiner . - ’ 1 o Name of Patentee or ) ) !
Initials* Cite No Publication Number Kind Code Publication Date Applicant of cited Document where Relevgnt Passages or
Relevant Figures Appear
4. 2015/0292124 A1l 2015-10-15 LEE et al.
5. 20130025758 Al 2013-01-31 KIM et al.
6. 20130167503 Al 2013-07-04 Han et al.
7. 20140238524 Al 2014-08-28 Love et al.
8. 20140237983 A1l 2014-08-28 Love et al.
FOREIGN PATENT DOCUMENTS
. Pages, Columns,
Examiner Gite No DE?:[Jerlr?ennt Country Kind Publication NaAmeligfai’ta(tJefr;tif: dor Lines, where Relevant B
Initials* Number® Code® | Code’ Date ppD ceument Passages or Relevant
Figures Appear
Corresponds to
us
KOLON 20150292124;
9. 10-2014-0090307 | KR A 2014-07-17 INDUSTRIES INC Cited on page 4
of the
Specification
HANKOOK TIRE CO English
10. 10-1411209 KR B1 2014-06-23 LTD Abstract
English
Abstract of
HANKOOK TIRE corresponding
11. 10-1260390 KR B1 2013-05-21 WORLDWIDE CO .
0012418 A;
LTD c
orresponds to
us
20130025758
KOLON English
12. 10-2006-0126101 KR A 2006-12-07 INDUSTRIES INC Abstract
Abstract and
13. 2008-106405 JP 2008-05-08 cited in ISR
10/19/2016
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[DESCRIPTION]
[Invention Title]
HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE
SAME
[Cross Reference to Related Applications]
This application is a continuation of U.S. Application No. 15/194,741 filed June
28, 2016, which claims the priority from Korean Application No. 10-2015-0092016, filed
on June 29, 2015 in the Korean Patent Office, the disclosures of which are incorporated

herein by reference in their entireties.

[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
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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
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
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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
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-
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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
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
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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
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
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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
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,
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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.

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.
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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
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
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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
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
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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
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

10
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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
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.

11
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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 terephthalamide) represented by the following Formula 1:

<Formula 1>

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

12
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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
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
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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
in the second step is greater than tension applied to the nylon 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).
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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-
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

15
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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

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
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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

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
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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

a nylon primarily twisted yarn, La is a length of an aramid primarily twisted yarn, and Ln

is a length of a nylon primarily twisted yarn.

TABLE 1
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
Example 1 3.25 52 1
Comparative 275 52 1.003
Example 2
Comparative 0.75 52 1.03
Example 3

* Production of dip cord

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

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

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 (%)
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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
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
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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
(Instron tester Engineering Corp., Canton, Mass) in accordance with ASTM D-885.

TABLE 2

Comparat
ive
Example
6

Comparativ
e Example
5

Exampl | Example | Example | Exampl | Comparative
e5 6 7 e8 Example 4

Aramid
primarily twisted
yarn length /

nylon 1.005 1.01 1.02 1.025 1 1.003 1.03
primarily twisted
yarn length
Strength at break
(g/d)
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
non-uniformity
(%)
Shrinkage (%) 2.0 2.1 2.1 2.0 2.5 2.0 2.0
Disk fatigue +2%
strength
maintenance
percentage (%)
Disk fatigue +3/-
10% strength
maintenance
percentage (%)
Bending fatigue
strength
maintenance
percentage (%)

13.4 13.5 13.9 13.1 13.7 12.8 12.6

1.6 1.8 1.8 2.0 1.4 1.6 4.0

96 96 98 95 87.9 92 94.5

90.5 91.6 92.5 93.1 78.5 80.2 82.4

91.3 93.1 96.0 92.0 75.1 86.4 85.2
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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
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]

1. A hybrid tire cord comprising:
a nylon primarily twisted yarn; and
an aramid primarily twisted yarn,
5 wherein the nylon primarily twisted yarn and the aramid primarily twisted yarn
are secondarily twisted together,
if the secondary twist of the hybrid tire cord with a predetermined length were
untwisted, a length of the aramid primarily twisted yarn would be 1.005 to 1.025 times a
length of the nylon primarily twisted yarn, and
10 the aramid primarily twisted yarn has a 0.1 to 5% lower twist number than a twist

number of the nylon primarily twisted yarn.

2. The hybrid tire cord according to claim 1, wherein the nylon primarily
twisted yarn has a first twist direction,
15 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.
20
3. 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.
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4. 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
(2004) are 8.0 to 15.0 g/d and 7 to 15%, respectively, and

a strength maintenance percentage after disk fatigue test conducted by JIS-L 1017

(2008) of Japanese Standard Association (JSA) is 90% or higher.

5. The hybrid tire cord according to claim 4, wherein the hybrid tire cord
has 3% LASE, 5% LASE, and 7% LASE measured by ASTM D885 (2004), of 0.8 to 2.0

g/d, 1.5 to 4.0 g/d, and 3.0 to 6.0 g/d, respectively.

6. The hybrid tire cord according to claim 5, 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.
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[ Abstract]

A hybrid tire cord has more uniform physical properties, and improved
strength and fatigue resistance. The hybrid tire cord can easily be manufactured. 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
the right to claim priocity uader 35 USC 119 and the right fo g
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
invention set forth in the application to the assignee, its sucoessony
and assigns; and 1/we hereby agree that the assignee may apply o
foreign Letters Patent on the iovention and Fwe will éNecutg
without further consideration all papers deemed necessary by
assignee in connection with the United States and forgign
applications when called upon to do so by the assignee.

{Legalization not required for recording but is prima facie svidencg
of execution under 35 USC 261)

As the below named inveator, | hereby declare that:
This assignment with declaration is directed to:
[T} The attached application, or

{71 United States Application or PCT Intemnational
Application Number filed on

The application is entitled:

HYBRID TIRE CORR AND METHOD FOR
MAaNUFACTURING THE SAME
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P AEE A B AR

Korean Language Assignment with Declaration

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.

Signature
Date March 17,2014

{Page 2}
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NAME OF SOLE QR FIRST INVENTOR:
o g
i [

EEEERE

TR R

Farnily Name or Surname
R
Ay

tven Nawme {frst and middle BEany(}
A4 5 A

JEQN

JUNE . 27 2

Residence:
AR

Y ongin-si, Republic of Rorea

Mailing Address:

=
e

{Mabuk-dong} 383, Mabuk-to { S4beon-gil, Giheamm%w K ongimsi, Gyecm&i-do, 446-797, Republic of Korea
COF SECGND INVENTOR:

Family Mame or Surname

CGiven Name {first and middie [if any])
o

[R=NEPURCA I . 23y
FECI M E A 9] Min Ho o () LEE
v’s signatuare Date

Y

20 JUNE. 21,

A

ey

Residence:
MR o . .
AL Yongin-si, Republic of Korea

Mailing Address:
S_wd Im oA
FE A A

{Mabuk-dong} 30, Mabuk-ro {54beon-gil, Giheung-gu, Yongin-si, Gyeonggi-do, 446-797, Republic of Korsa

{Page 3}
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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/Claudia Siu
Attorney Docket Number: Q230824
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: 27927212
Application Number: 15393591
International Application Number:
Confirmation Number: 8587
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: Q230824
Receipt Date: 29-DEC-2016
Filing Date:
Time Stamp: 12:55:57
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 122916INTEFSW12575000
Deposit Account 194880
Authorized User Claudia Siu

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)

37 CFR 1.19 (Document supply fees)
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37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
78098
1 Q230824NewAPPContinuationl| yes 6
DS.pdf
27adaaf39398a302fd87fe0a3f868a31b44cH
Sbc
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Transmittal of New Application 2 2
Transmittal Letter 3 4
Information Disclosure Statement (IDS) Form (SB08) 5 6
Warnings:
Information:
128562
) Q230824Spqugat|onasFlled. yes 25
p 964aefaf65d2149d919b138e4e09bc7076e
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 22
Claims 23 24
Abstract 25 25
Warnings:
Information:
1560918
3 Application Data Sheet Q230824ADS.pdf no 7
3421e1de9ed5da6960e7b77da6c63f03552)
Warnings:
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Information:

278660
4 QOath or Declaration filed 0230824Exe§utedDecIaratlona no 3
sFiled.pdf
8fadca05667731687c89b39c7b8f4e1684c4)
Warnings:
Information:
34930
5 Fee Worksheet (SB06) fee-info.pdf no 2
016666a82a86e7809e4809cc78ee5669044
Warnings:
Information:
Total Files Size (in bytes)1 2081168

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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Complete if Known
FEE TRANSMITTAL Application Number Not Yet Assigned
Filing Date December 28, 2016
[0 Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor | Ok Wha JEON
O Applicant certifies micro entity status. See 37 CFR 1.29. Form PTO/SB/15A | Examiner Name Hurley, Shaun R (parent)
or B or equivalent must either be attached or have been submitted previously. Art Unit 3765 (parent)
TOTAL AMOUNT OF PAYMENT ‘ ($)1,600 Docket No. Q230824

METHOD OF PAYMENT (check all that apply)

O Check ™ CreditCard O Money Order O None O Other (please identify):

O Deposit Account Deposit Account Number: 19-4880  Deposit Account Name: Sughrue Mion, PLLC

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
O Charge fee(s) indicated below O Charge fee(s) indicated below, except for the Issue Fee and the Publication Fee
O Charge fee(s) indicated below, except for the filing fee, the Issue Fee and the Publication Fee

| Charge any additional fee(s), except for the Issue Fee and the Publication Fee, or M Credit any overpayment of fees(s)
underpayments of fee(s) under 37 CFR 1.16 and 1.17

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type  U($) S ME U® SE M US S M@&)  Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1,600
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2160 1080 540
Provisional 260 130 65 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who filed the application via EFS-Web.

2. EXCESS CLAIM FEES

Undiscounted Small Entity Micro Entity
Fee Description Eee ($) Eee ($) Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
6 -20or HP = 0 X 80 = 0 Fee($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20. 780 0
Indep. Claims Extra Claims Fee ($) Fee Paid ($)
1 -30rHP = 0 X 420 = 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings

under 37 CFR 1.52(ge)), the application size fee due is $400 ($200 for small entity or $ 100 for micro entity) for each
additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee($) Fee Paid ($)
25 -100 = 0 /50 0 (round up to a whole number) x 400 0
25*75 19-100 = 0 /50 0 EFS Fee Discount 400 0
4. OTHER FEE(S) Fees Paid ($)

Non-English Specification, $140 fee ($ 70 for small entity or $35 for micro entity)
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)
Other (e.g., late filing surcharge):

SUBMITTED BY

: Registration No.
Signature /Sunhee Lee/ (Attorney/Agent) 53,892

Telephone: 202.293.7060

Name (Print/Type) Sunhee Lee Date: December 29, 2016

Hyosung Ex. 1002, Page 181 of 195




2016. 12. 27. Patent & Utility Model Number Search(Detail) | J-PlatPat

Help desk (9:00-21:00)
(+81)3-6666-8801 5
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helpdesk@i-plat

Top page Patent & Utility Model Patent & Utility Model Number Search
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Patent & Utility Model Number Search s

You can rebreve @ variety of patent and utilty mods! garettes by thair numibers,

Selected Gazette Previous Document 1/1  Next Dc

JP,2008-106405,A

(11)Publication number 2008-106405
(43)Date of publication of application 08.05.2008
(51)Int.Cl 0026 3/28 (2006.01)

D0EM  15/693  (2006.01)
DO6H  15/564  (2006.01)
oo6M  15/41 (2006.01)
DOEH  15/55 (2006.01)

(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.

Previous Document 1/1 Next Dc

0 The ton ¢
Llalang

https:/Awvww4.j-platpat.inpit.go.jp/eng/tokujitsu/tkbs_en/TKBS_EN_GM301_Detailed.action M
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