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Application No. Applicant(s)
. 16/464,350 LEE et al.
Notice of Abandonment Examiner Art Unit
ALEXANDER A WANG 1741

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
This application is abandoned in view of:

1. ¥} Applicant's failure to timely file a proper reply to the Office letter mailed on 01 September 2022.

@0OA reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on

(b) W1 A proposed reply was received on 22 December 2022, but it does not constitute a proper reply under 37 CFR 1.113 to the final
rejection. (A proper reply under 37 CFR 1.113 to a final rejection consists only of:(1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3} if this is utility or plant
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(c) J A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 8 below).

(d) (J No reply has been received.

2. [J Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) (J The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(6) 3 The submitted fee of $ is insufficient. A balance of $ is due.

The issue fee required by 37CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(¢} (J The issue fee and publication fee, if applicable, has not been received.

3. (J Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) U Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) £ No corrected drawings have been received.

4. [J The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR 1.33
(b). See 37 CFR 1.138(b).

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. L] The decision by the Patent Trial and Appeal Board rendered on and because the period for seeking court review of the
decision has expired and there are no allowed claims.

7. 0 The dismissal of the appeal in an application having no allowed claims. (When an appeal is dismissed in an application having no
allowed claims the application stands abandoned. See MPEP 1215.04 subsections |-V for an explanation of the reasons why an
appeal is dismissed.)

8. (J The reason(s) below:

/ALEXANDER A WANG/ /ALISON L HINDENLANG/
Examiner, Art Unit 1741 Supervisory Patent Examiner, Art Unit 1741

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.

U.S. Patent and Trad k Offi
PTOL.1432 (Rev. 04-19) Notice of Abandonment Part of Paper No. 20230630

Ex. 2011-002




PTO/SB/22 (10-20)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |10719-12003

Application Number Filed

16/464,350 May 28, 2019

For
HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Art Unit Examiner

1741 Alexander A. Wang

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

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

Fee Small Entity Fee Micro Entity Fee
|:| One month (37 CFR 1.17(@)(1)) $220 $110 $55 $
Two months (37 CFR 1.17(a)(2)) $640 $320 $160 $ 640
I:' Three months (37 CFR 1.17(a)(3)) $1.,480 $740 $370 $
D Four months (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $
I:l Five months (37 CFR 1.17(a)(5)) $3,160 $1,580 $790 $

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 enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

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

OO0 o o O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the
|:| applicant/inventor.
|:| assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96).
attorney or agent of record. Registration number 70794
|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Sang Cho/ January 25, 2023
Signature Date
Sang Cho 703-466-0010
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™.

|:| * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 1.11 and 1.14. This collection is estimated to take 6 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-PT0-9199 and select option 2.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 16464350

Filing Date: 28-May-2019

Title of Invention:

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND
RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

First Named Inventor/Applicant Name: Kyoung Ha LEE
Filer: Sang G. Cho
Attorney Docket Number: 10719-12003

Filed as Large Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Ex. 2011-005




.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 2 months with $0 paid 1252 1 640 640
Miscellaneous:
Total in USD ($) 640
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Electronic Acknowledgement Receipt

EFS ID: 47429229
Application Number: 16464350
International Application Number:
Confirmation Number: 7780

Title of Invention:

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND
RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

First Named Inventor/Applicant Name:

Kyoung Ha LEE

Customer Number:

154626

Filer:

Sang G. Cho

Filer Authorized By:

Attorney Docket Number: 10719-12003
Receipt Date: 25-JAN-2023
Filing Date: 28-MAY-2019
Time Stamp: 21:39:07

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $640

RAM confirmation Number E202310L39410954

Deposit Account

Authorized User

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

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
199831
1 Extension of Time petforEOT.pdf no 2
b4b5d91baed035e7ef6612ecababa8alc9s
4964
Warnings:
Information:
38768
2 Fee Worksheet (SB06) fee-info.pdf no 2
€2c710922ec51c12e6d9fb11fd02fb2657ad|
Warnings:
Information:
Total Files Size (in bytes): 238599

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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WWW.uspto.gov
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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):

SCOTT.SANG.CHO @ GMAIL.COM

PTOL-90A (Rev. 04/07)
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Application/Control Number: 16/464,350 Page?2
Art Unit: 1741

DETAILED ACTION

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

Response to Amendment

2. Applicant amendment filed 11/30/2022 has been entered and is currently under consideration.
Claims 33-37 remain pending in the application.

Claim Rejections-35 USC § 103
3. 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-AlA 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.
4. 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 maynotbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth in section 102, if the differences betweenthe
claimed invention and the prior artare such thatthe claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to whichthe claimed invention pertains. Patentabilityshall notbe
negated by the mannerinwhich the invention was made.

5. Claim(s) 33-36 is/are rejected under 35 U.S.C. 103 as being unpatentable over Jeonet al.
(US 9617663 of record) hereinafter Jeonin view of Sevim et al. (US 2015/0246580 of record)

hereinafter Sevim.

6. Regarding claim 33, Jeon teaches:
7. a hybrid dip cord for a radial pneumatic tire (abstract), characterized in that
8. one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively and cabled

to thereby generate a raw cord (Col 3, In 19-28), and
9. the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the nylon 6,6
yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is shorter than that of

the aramid yarn (Col 3, In 19-28; col 4, In 19-22).
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Application/Control Number: 16/464,350 Page3
Art Unit: 1741

10. Jeon does not teach the yarns are pre-twisted respectively at the same twist number in the range
of 200-500 TPM.

11, In the same field of endeavor regarding tire cords, Sevim teaches yarns of nylon or aramid with a
range of twist number that overlap the claimed range in order to obtain reduced fabric thickness while
maintaining the properties of class hybrid cord fabric (J0008, 0034-0035]).

12. In the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art” a
prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). See
MPEP 2144.05.

13. Since owerlapping ranges are evidence of prima facie obviousness, it would have been obvious to
one of ordinary sKkill prior to the effective filing date of the claimed invention to have chos en the portion of
the twist number as taught by Sevim that overlaps with the claimed range in order to obtain reduced
fabric thickness while maintaining the properties of class hybrid cord fabric.

14, Jeon in view of Sevim does not teach the nylon 6,6 yarn or the nylon 6 yarn and the aramid yarn
being pre-twisted and cabled simultaneously at a direct cabler.

15, However, this is a product-by-process limitation.

16. "[E]ven though product-by-process claims are limited by and defined by the process,
determination of patentability is based on the product itself. The patentability of a product does not
depend on its method of production. If the product in the product-by-process claim is the same as or
obvious from a product of the prior art, the claim is unpatentable even though the prior product was made
by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See
MPEP 2113.

17. The examiner notes that the remaining limitations, including the structural limitations are taught or
made obvious by the prior art of record. Since the claimed product appears tobe the same or similar to
that of the prior art, although produced by a different process it would be obvious for one of ordinary skill
in the art to arrive at the claimed product through another method.

18. Regarding claim 34, Jeon in view of Sevim teaches the cord of claim 33.

19. Jeon further teaches wherein the shrinking of the nylon 6,6 or nylon 6 yarns in the heat treatment

step uses one selected from the group consisting of a method of controlling the tension applied to the raw
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Application/Control Number: 16/464,350 Page4d
Art Unit: 1741

cord, a method of adjusting the heat treatment temperature, and a method of controlling the heat
treatment time (Col 4, In 23-26).

20. Regarding claim 35, Jeon in view of Sevim teaches the cord of claim 33.

21, Jeon further teaches wherein when the raw cord is untwisted, the aramid yarn is 5 to 100 mm/m
longer than the nylon 6,6 yarn or nylon yarn 6 (Table 1: examples 1-4; col 4, In 54-67).

22. Regarding claim 36, Jeon in view of Sevim teaches the cord of claim 33.

23. Jeon further teaches wherein when the raw cord is untwisted, the aramid yarn is 10 to 30 mm/m
longer than the nylon 6,6 yarn or nylon yarn 6 (Table 1: examples 2-4; col 4, In 54-67).

24. Claim(s) 37 is/are rejected under 35 U.S.C. 103 as being unpatentable over Jeon in view of
Sevim asappliedto claim 33 above, and further in view of Jeon in view of Fritsch et al. (US

6601378 of record) hereinafter Fritsch.

25. Regarding claim 37, Jeon teaches the cord of claim 33.

26. Jeon does not teach wherein a fatigue resistance of the hybrid dip cord is 80% or more.

27. However, Jeon teaches that it is desirable to have high fatigue resistance (col 3, In 3-7).

28. In the same field of endeavor regarding hybrid cords, Fritsch teaches that the fatigue resistance

of a hybrid cord is determined by the cable twist applied to it, and that optimizing cable twist leads to
maximizing fatigue resistance (col 5, In 21-30).

29. Therefore, one of ordinary skill in the art would recognize that the cable twist and fatigue
resistance to be result effective variables. It has been held that optimizing for a result effective variable is
obvious for one of ordinary skill in the art as it falls under the puniew of routine optimization. See MPEP
2144.05(11).

30. It would have been obvious to one of ordinary skill in the art prior to the effective filing date of the
claimed invention to have optimized/maximized the fatigue resistance of the hybrid cord as taught by
Jeon since Fritsch teaches that the fatigue resistance is a result effective variable.

31. Furthermore, applicant specification teaches an Example 1 with a nylon 6, 6 yarn and aramid
yarn are twisted to form a hybrid cord with 300 TPM. Jeon teaches twisting a nylon and aramid yarn to

form a hybrid cord with 300 TPM (Example 1; cdl 8, In 58-67). Since the prior art product is made of the
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Application/Control Number: 16/464,350 Page5
Art Unit: 1741

same materials by the same process steps of the claimed invention, one of ordinary skill would
reasonably expect the prior art product to have the claimed properties as well.

Response to Arguments
32. Applicant's arguments filed 11/30/2022 have been fully considered but they are not persuasive.
33. Applicant argues that the prior art does not teach the nylon 6,6 yarn or the nylon 6 yarn and the
aramid yarn being pre-twisted and cabled simultaneously at a direct cabler.
34, However, this is a product-by-process limitation.
35. "[E]ven though product-by-process claims are limited by and defined by the process,
determination of patentability is based on the product itself. The patentability of a product does not
depend on its method of production. If the product in the product-by-process claim is the same as or
obvious from a product of the prior art, the claim is unpatentable even though the prior product was made
by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). See
MPEP 2113.
36. The examiner notes that the remaining limitations, including the structural limitations are taught or
made obvious by the prior art of record. Since the claimed product appears tobe the same or similar to
that of the prior art, although produced by a different process it would be obvious for one of ordinary skill
in the art to arrive at the claimed product through another method.
37. Applicant argues that the prior art does not teach the length of the nylon 6,6 yarn or the nylon 6

yarn is shorter than that of the aramid yarn.

38. Howewer, Jeon teaches that the aramidyarn is “1.005 to 1.025 times a length of the nylon” (col 3,
In 26-28).

39. Furthermore, applicant has failed to offer any further arguments or evidence as support.

40. Applicant argues that the prior art fails to teach one nylon 6,6 yarn or nylon 6 yarn and one

aramid yarn are pre-twisted respectively at the same twist number in the range of 200-500 TPM and
cabled to thereby generate a raw cord.

41, However, Jeon in in view of Sevim teaches this limitation. Jeon teaches one nylon 6,6 yarn or
nylon 6 yarn and one aramid yarn were pre-twisted respectively and cabled to thereby generate a raw

cord (Col 3, In 19-28). Sevim teaches yarns of nylon or aramid with a range of twist number that overlap
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Application/Control Number: 16/464,350 Page6
Art Unit: 1741

the claimed range in order to obtain reduced fabric thickness while maintaining the properties of class

hybrid cord fabric (0008, 0034-0035]).

42, For at least the above reasons, the application is not in condition for allowance.
Conclusion
43. Any inquiry concerning this communication or earlier communications from the examiner should

be directed to ALEXANDER A WANG whose telephone number is (571)272-5361. The examiner can
normally be reached M-Th 8 am-4 pm EST.

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.govinteniewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supenisor,
Alison Hindenlang can be reached on 571-270-7001. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

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

1000.

/ALEXANDER A WANG
Examiner, Art Unit 1741

/TIMOTHY KENNEDY/
Primary Examiner, Art Unit 1743
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Application No. Applicant(s)
Advisory Action 16/464,350 LEE etal.
Before the Filing of an Appeal Brief |Examiner Art Unit AlA (FITF) Status
ALEXANDER A WANG 1741 Yes

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

THE REPLY FILED 30 November 2022 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) C] The period for reply expires months from the mailing date of the final rejection.

b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or {c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX {c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (¢) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. ] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).
AMENDMENTS
3.[J The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) U They raise new issues that would require further consideration and/or search {(see NOTE below);
b) d They raise the issue of new matter {(see NOTE below);
c) dJ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) O They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: (See 37 CFR 1.116 and 41.33(a)).
4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5.1 Applicant's reply has overcome the following rejection(s):
6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable
claim(s).
7. For purposes of appeal, the proposed amendment(s):(a)[:]will not be entered, or (b)wiII be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE
8.[JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. [J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/QOTHER

12. The request for reconsideration has been considered but does NOT place the application in condition for allowance because:
See attached rejection

13. (J Note the attached Information Disciosure Statermenis). (PTO/SB/08) Paper No(s).
14. Other: AFCP, interview summary, new rejection based on amendment.
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:

Claim(s) objected to:
Claim(s) rejected:33-37.
Claim(s) withdrawn from consideration:

/ALEXANDER A WANG/ /TIMOTHY KENNEDY/
Examiner, Art Unit 1741 Primary Examiner, Art Unit 1743

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20221216
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Application No. Applicant(s)
16/464,350 LEE et al.
. s . i Al AlA (First Inventor P
Applicant-Initiated Inferview Summary f\fZ'QXlT E, ERA U:it to Fi(le) Status "9
WANG 1741 | Yes 1of1

ALEXANDER A WANG Examiner Telephonic
Sang Cho Attorney

Date of Interview: 16 December 2022

Issues Discussed:

Proposed Amendment(s)

Examiner advised applicant amendment filed 11/30/2022 would not overcome the art of record. No
agreement reached. See attached rejection based on new amendments

/ALEXANDER A WANG/ /ITIMOTHY KENNEDY/
Examiner, Art Unit 1741 Primary Examiner, Art Unit 1743

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

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.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20221216

Ex. 2011-016




Application No. Applicant(s)

AFCP 2.0 16/464,350 LEE et al.

DeCiSiOH Examiner Art Unit AlA (FITF) Status

ALEXANDER A WANG 1741 Yes

This is in response to the After Final Consideration Pilot request filed 30 November 2022.

1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.
(J An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.

(J A non-broadening amendment to at least one independent claim was not submitted.

(J The request is not the first proper AFCP 2.0 request submitted in response to the most recent final
rejection.

O Other:

2. Proper Request

A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.

(J The after final amendment will be treated under pre-pilot procedure.

B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment

within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

UJ 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is
issued herewith.

2. The after final amendment would not overcome all of the rejections in the most recent final Office action
. See attached interview summary for further details.

(J 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary
for further details.

(J 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

()5. Other: See also attached rejection

Examiner Note: Please attach an interview summary when necessary as described above.

U.S.Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20221216
Ex. 2011-017



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/464,350 LEE etal.
T -
ALEXANDER A WANG 1741
CPC - Searched*
Symbol Date Examiner
B60C9/005 03/11/2022 AAW
B60C9/005 08/26/2022 AAW
B60C9/005 12/16/2022 AAW
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
inventor search in PALM and EAST 03/11/2022 AAW
text search in EAST 03/11/2022 AAW
npl search in google scholar 03/11/2022 AAW
inventor search in PALM and EAST 08/26/2022 AAW
text search in EAST 08/26/2022 AAW
npl search in google scholar 08/26/2022 AAW
inventor search in PALM and EAST 12/16/2022 AAW
text search in EAST 12/16/2022 AAW
inventor search in PALM and EAST 12/16/2022 AAW

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20221216
Ex. 2011-018



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 16/464,350 LEE et al.
H““HH“ HH““ “H“‘ o v
ALEXANDER A WANG 1741
Interference Search
US Class/CPC | g g, nclass/cPC Group Date Examiner
Symbol

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20221216
Ex. 2011-019




PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L34 1 (("HYOSUNG") near3 |(USPAT) OR ON ON 2022/12/116
("ADVANCED") near3 08:22 AM
("MATERIALS") near3
("CORPORATION")).A
S,AANM.
L35 102 ((("LEE") near3 (US-PGPUB; USPAT; |OR ON ON 2022/12/116
("Kyoung") near3 USOCR; EPO; JPO; 08:22 AM
("Ha")) OR (("PARK") |DERWENT)
near3 ("Jin") near3
("Kyung")) OR (("NAM")
near3 ("Yoon") near3
("Hee™)).INV.
L36 51 (nylon6 (nylon near3 (US-PGPUB; USPAT; |OR ON ON 2022/12/116
"6")) AND aramid AND |EPO; JPO; 08:46 AM
(dip near3 cord) AND DERWENT)
length
L37 14 (nylon6 (nylon near3 (US-PGPUB; USPAT; |OR ON ON 2022/12/116
"6")) AND aramid AND |EPO; JPO; 08:47 AM
(dip near3 cord) AND DERWENT)
((length short$4 long$4)
WITH aramid)
L38 4 (nylon6 (nylon near3 (US-PGPUB; USPAT; |OR ON ON 2022/12/116
"6")) AND aramid AND |EPO; JPO; 08:48 AM
(dip near3 cord) AND DERWENT)
((length short$4 long$4)
WITH ((nylon6 (nylon
near3 "6")) AND
aramid))
L39 14 (nylon6 (nylon near3 (US-PGPUB; USPAT; |OR ON ON 2022/12/116
"6")) AND aramid AND |EPO; JPO; 08:48 AM
(dip near3 cord) AND DERWENT)
((length short$4 long$4)
WITH ((nylon6 (nylon
near3 "6")) aramid))
L41 84 B60C9/005.cpc. and (US-PGPUB; USPAT; |OR ON ON 2022/12/116
tpm EPO; JPO; 11:16 AM
DERWENT)
L42 954 B60C9/005.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/12/116
EPO; JPO; 11:16 AM
DERWENT)
L43 8 (nylon6 (nylon near3 (US-PGPUB; USPAT; |OR ON ON 2022/12/116
"6")) AND aramid AND |EPO; JPO; 11:17 AM
(direct near3 cabler) DERWENT)
PE2E SEARCH - Search History (Interference)
There are no Interference searches to show.
Ex. 2011-020
12/16/2022 11:41:10 AM Page 1 of 1
Workspace: 16464350 AW




OR TO ENTER: /A.A.W./

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.:  10719-12003
LEE, Kyoung Ha ef al.
Serial No.: 16/464,350 Group Art Unit: 1741
Confirmation No.: 7780

Filed: May 28, 2019 Examiner: Alexander A. Wang

For: HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE
AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Mail Stop: AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY AND AMENDMENT UNDER 37 C.F.R. §1.116
Sir:

In response to the Final Office Action of September 1, 2022 (“Office Action”), Applicant
respectfully requests reconsideration of the application in view of the following Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 4.

Applicant believes that no extension of time is required at this time. If extensions of time
are necessary to prevent abandonment of this application, then such extensions of time are
hereby petitioned for under 37 C.F.R. § 1.136(a). Applicant believes that no further fees for net
addition of claims are required at this time. Any fees required for further extensions of time and

any fees for the net addition of claims are hereby authorized to be charged to our Deposit

Account No. 60-2311.

Ex. 2011-021



Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorization/Internet Communications Authorization Withdrawal

PTO/SB/439 (11-15)

(" AUTHORIZATION FOR INTERNET
COMMUNICATIONS IN A PATENT
APPLICATION OR REQUEST TO
WITHDRAW AUTHORIZATION FOR
INTERNET COMMUNICATIONS

Application No.

16/464,350

N

Filing Date

May 28, 2019

First Named Inventor

LEE, Kyoung Ha

Art Unit

1741

Examiner Name

Alexander A. Wang

Practitioner Docket No.

10719-12003

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

I. To authorize permission for Internet Communications.

Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy
of these communications will be made of record in the application file. (MPEP 502.03)

Il. To withdraw authorization for Internet Communications.

The authorization given on

| am the

|:| applicant.

|i| attorney or agent of record. Registration number

|:| attorney or agent acting under 37 CFR 1.34. Registration number

/Sang Cho/

, to the USPTO to communicate with the undersigned
and any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this
application via Internet communications such as video conferencing, instant messaging, or electronic mail is
hereby withdrawn. | understand that the withdrawal is effective when approved rather than when received.

70794

December 12, 2022

Signature

Sang Cho

703-466-0010

Typed or printed name

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic
entities must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16,
2012, that is presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature

is required, see below*.

|:| * Total of

forms are submitted.

Telephone Number

Ex. 2011-022



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

4. 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. Avrecord 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. Arecord 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.

Ex. 2011-023



Electronic Acknowledgement Receipt

EFS ID: 47192474
Application Number: 16464350
International Application Number:
Confirmation Number: 7780

Title of Invention:

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND
RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

First Named Inventor/Applicant Name:

Kyoung Ha LEE

Customer Number:

154626

Filer:

Sang G. Cho

Filer Authorized By:

Attorney Docket Number: 10719-12003
Receipt Date: 12-DEC-2022
Filing Date: 28-MAY-2019

Time Stamp: 22:36:38

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
186298
1 Internet Communications Authorization intconauthoriza.pdf no 2
0c4d6b9a546b3c56e4f14e7d8318f6aaaz2d
3d14
Warnings:

Ex. 2011-024




Information:

Total Files Size (in bytes): 186298

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.

Ex. 2011-025




Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

11019-12003 16/464,350 May 28, 2019

First Named Inventor: Title:

L E E Kyo u n g H a HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO
H

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application {e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or {ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(1) is necessitated by the amendment and {ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

Date

/Sang Cho/ November 30, 2022

Name

Practitioner

(Print/Typed) Registration No.

Sang Cho 70794

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

I—J * Total of forms are submitted.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (56 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.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: 10719-12003
LEE, Kyoung Ha et al.
Serial No.: 16/464,350 Group Art Unit: 1741
Confirmation No.: 7780

Filed: May 28, 2019 Examiner: Alexander A. Wang

For: HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE
AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Mail Stop: AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY AND AMENDMENT UNDER 37 C.F.R. §1.116
Sir:

In response to the Final Office Action of September 1, 2022 (“Office Action”), Applicant
respectfully requests reconsideration of the application in view of the following Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 4.

Applicant believes that no extension of time is required at this time. If extensions of time
are necessary to prevent abandonment of this application, then such extensions of time are
hereby petitioned for under 37 C.F.R. § 1.136(a). Applicant believes that no further fees for net
addition of claims are required at this time. Any fees required for further extensions of time and

any fees for the net addition of claims are hereby authorized to be charged to our Deposit

Account No. 60-2311.
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AMENDMENTS TO THE CLAIMS

Please AMEND claim 33 as shown below.

Please CANCEL claims 38-45 without prejudice or disclaimer.

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

1. — 32. (Canceled)

33. (Currently Amended) A hybrid dip cord for a radial pneumatic tire, characterized in
that

one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn [[were]]are pre-twisted
respectively at substantiallythe same twist number in the range of 200-500 TPM and cabled to

thereby generate a raw cord_the nylon 6.6 yarn or the nylon 6 varn and the aramid yarn being

pre-twisted and cabled simultaneously at a direct cabler, and

the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the
nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is

shorter than that of the aramid yarn.

34. (Previously Presented) The hybrid dip cord of claim 33, wherein the shrinking of the
nylon 6,6 or nylon 6 yarns in the heat treatment step uses one selected from the group
consisting of a method of controlling the tension applied to the raw cord, a method of adjusting

the heat treatment temperature, and a method of controlling the heat treatment time.

35. (Previously Presented) The hybrid dip cord of claim 33, wherein when the raw cord is

untwisted, the aramid yarn is 5 to 100 mm/m longer than the nylon 6,6 yarn or nylon 6 yarn.

i,
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36. (Previously Presented) The hybrid dip cord of claim 33, wherein when the raw cord is

untwisted, the aramid yarn is 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon 6 yarn.

37. (Previously Presented) The hybrid dip cord of claim 33, wherein a fatigue resistance

of the hybrid dip cord is 80% or more.

38. — 45, (Canceled)
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REMARKS

By this reply, claims 38-45 have been canceled without prejudice or disclaimer, and
claim 33 has been amended to clarify subject matter. In this application, claims 33-37 are
currently pending, of which claim 33 is independent.

Applicant respectfully submits that the above amendments do not add new matter to the
application and are fully supported by the original specification. Amendments to the claims can
find support, e.g., in paragraphs [0007], [0010], [0095], [0097], [0115], and [0116] of the
published specification.

Entry of the amendment is proper under 37 C.F.R. §1.116 because it (a) places the
application in prima facie condition for allowance for the reasons discussed herein; (b) does not
raise new issues requiring further search and/or consideration by the Examiner because similar
subject matter was previously considered by the Examiner and thus further consideration and/or
search by the Examiner is not warranted; (c) places the application in better form for appeal,
should an appeal be necessary; and (d) responds to formal matters set forth by the Examiner.
For at least these reasons, entry of the present amendment is therefore respectfully requested.

Applicant respectfully requests reconsideration and timely withdrawal of the pending

rejections for the reasons discussed below.

Rejections Under 35 U.S.C. § 112
Claims 33-37 stand rejected under 35 U.S.C. § 112(b) for being indefinite. By this reply,
claim 33 has been amended for clarification. Accordingly, Applicant respectfully requests

withdrawal of the rejections of claims 33-37.

Rejections Under 35 U.S.C. § 103
Claims 33-36 stand rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable

over US 9,617,663 (“Jeon”) in view of US 2015/0246580 (“Sevim”). In addition, claim 37 stands

e
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rejected under 35 U.S.C. § 103 as being allegedly unpatentable over Jeon and Sevim in view of
US 6,601,378 (“Fritsch”). Applicant respecitfully traverses this rejection for at least the following
reasons.

To establish an obviousness rejection under 35 U.S.C. § 103(a), four factual inquiries
must be examined. The four factual inquiries include (a) determining the scope and contents of
the prior art; (b) ascertaining the differences between the prior art and the claims in issue; (c)
resolving the level of ordinary sKkill in the pertinent art; and (d) evaluating evidence of secondary
consideration. Graham v. John Deere, 383 U.S. 1, 17-18 (1966).

In view of these four factors, the analysis supporting a rejection under 35 U.S.C. 103(a)
should be made explicit, and should “identify a reason that would have prompted a person of
ordinary skill in the relevant field to combine the [prior art] elements" in the manner
claimed. KSR Int'l Co. v. Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385, 1396 (2007). The
Federal Circuit requires that "rejections on obviousness cannot be sustained with mere
conclusory statements; instead, there must be some articulated reasoning with some rational
underpinning to support the legal conclusion of obviousness." In re Kahn, 441 F.3d 977, 988, 78
USPQ2d 1329, 1336 (Fed. Cir. 2006).

Finally, even if the prior art may be combined, there must be a reasonable expectation of
success, and the reference or references, when combined, must disclose or suggest every
claimed feature. See in re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991).

Without acquiescing to any of the Examiner’s allegations made to reject the claims, but
to advance prosecution only, independent claim 1 has been amended to recite distinguishing
features of the invention over the applied art. Amended claim 1 is fully supported by the original
disclosure, e.g., Figures 3 and 5 and associated text of the original specification.

In accordance with one or more embodiments, e.g., as described in paragraphs [0007],
[0010], [0095], [0097], [0115], and [0116], the nylon yarn and the aramid yarn may be S-twisted

and Z-twisted at the same twist number simultaneously at a direct cabler. Further, when the dip

—5-_
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cord is untwisted, the aramid yarn may be longer than the nylon yarn. This combination of
manufacturing conditions can advantageously contribute to a higher fatigue resistance of the dip
cord.
The applied art fails to teach or suggest the distinguishing features of amended claim 33.
In particular, amended independent claim 33 recites, inter alia:
one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn are pre-
twisted respectively at the same twist number in the range of 200-500
TPM and cabled to thereby generate a raw cord, the nylon 6,6 yarn or the

nylon 6 varn and the aramid yarn being pre-twisted and cabled
simultaneously at a direct cabler, and

the raw cord is immersed in a dipping solution and then heat-
treated to heat-shrink the nylon 6,6 yarn or the nylon 6 yarn so that the
length of the nylon 6.6 yarn or the nylon 6 varn is shorter than that of the
aramid yarn (emphasis added).

Applicant respectfully submits that the applied references fail to disclose at least these
features of claim 33.

Jeon relates to a hybrid tire cord including a nylon yarn and an aramid yarn. Unlike the
claimed invention, however, Jeon describes that yarns are pre-twisted (i.e., primarily twisted)
and subsequently cabled (i.e., secondarily twisted). Therefore, Jeon is merely employing a

conventional method where pre-twisting and cabling are not conducted simultaneously. This

can be found throughout Jeon’s disclosure, some instances of which are reproduced below for
reference:

In another aspect of the present invention, provided is a method of
manufacturing a hybrid tire cord including: a first step of primarily twisting
an aramid filament yarn in a first direction to form an aramid primarily
twisted yarn; a second step of primarily twisting a nylon filament yarn in a
second direction to form a nylon primarily twisted yarn, the second step
and the first step being conducted simultaneously, and a third step of
secondarily twisting the aramid primarily twisted yarn and the nylon
primarily twisted yarn in a third direction to form a plied yarn, the third
step being conducted continuously with the first and second steps,
wherein the first, second and third steps are conducted by one twister, the
second direction is the same as the first direction, the third direction is
opposite to the first direction, tension applied to the nylon filament yarn in
the second step is higher than tension applied to the aramid filament yarn
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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 (emphasis added). (col. 3, In 62 — col. 4, In 18).

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 varn 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 (emphasis
added). (col. 7, In 38-52).

Further, Sevim does not cure the deficiencies of Jeon. Jeon is merely relied upon to
provide that yarns are pre-twisted at the same twist number in the range of 200-500 TPM, but is
completely silent with respect to yarns are pre-twisted and cabled simultaneously at a direct
cabler.

Likewise, Fritsch does not provide that which Jeon lacks. Fritsch is merely relied on to
provide a fatigue resistance of the hybrid dip cord, but also fails to teach that yarns are pre-
twisted and cabled simultaneously at a direct cabler.

In view of the above, it would be clear to those skilled in the art that the applied
references, whether considered separately or in combination, fail to teach or reasonably
suggest at least "one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn are pre-twisted
respectively at the same twist number in the range of 200-500 TPM and cabled to thereby
generate a raw cord, the nylon 6,6 yarn or the nylon 6 yarn and the aramid yarn being pre-
twisted and cabled simultaneously at a direct cabler," as required by independent claim 33.

Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 103(a)

rejections of claim 33. Claims 34-37 depend from claim 33 and are allowable at least for this

iy
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reason. Thus, Applicant respectfully submits that independent claim 33 and all the claims that

depend therefrom are allowable.
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CONCLUSION

Applicant believes that a full and complete response has been made to the pending
Office Action and respectfully submits that all of the stated grounds for rejection have been
overcome or rendered moot. Accordingly, Applicant respectfully submits that all pending claims
are allowable and that the application is in condition for allowance.

Should the Examiner feel that there are any issues outstanding after consideration of
this response, the Examiner is invited to contact Applicant’s undersigned representative at the
number below to expedite prosecution.

Prompt and favorable consideration of this Reply is respectfully requested.

Respectfully submitted,
/Sang Cho/

Sang Cho
Reg. No. 70,794

Date: November 30, 2022

CUSTOMER NUMBER: 154626
ASEM IP Counsel

4896 Abernathy Ct

Fairfax, VA 22032

Tel: 703-466-0010

Fax: 844-841-8433
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This is a courtesy reminder that new correspondence is available for this
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a)lJ All b)) Some**  ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
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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)).
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DETAILED ACTION

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

Response to Amendment

2. Applicant amendment filed 06/17/2022 has been entered and is currently under consideration.
Claims 33-45 remain pending in the application.

Claim Rejections-35USC § 112
3. The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall concludewith one or more claims particularly

pointing outand distinctlyclaiming the subject matter which the inventor or a jointinventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specificationshall conclude with one or more claims particulady pointing outand distinctly
claiming the subjectmatter which the applicantregards as his invention.

4, Claims 33-37 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which
the inventor or a joint inventor (or for applications subject to pre-AlA 35 U.S.C. 112, the applicant),
regards as the invention.
5. The term “substantially the same” in claim 33, In 4 is a relative term which renders the claim
indefinite. The term “substantially the same” is not defined by the claim, the specification does not provide
a standard for ascertaining the requisite degree, and one of ordinary skill in the art would not be
reasonably apprised of the scope of the invention.
6. All claims dependent on the above rejected claims are rejected as well because they include all
the limitations of the rejected claims.

Claim Rejections-35 USC § 103
7. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AlA 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.
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8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patent for a claimed invention may notbe obtained, notwithstanding thatthe claimed
invention is not identicallydisclosed as setforth in section 102, if the differences between the
claimed invention and the prior artare such thatthe claimedinvention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinaryskill inthe art to which the claimed invention pertains. Patentabilityshall notbe
negated by the mannerinwhich the invention was made.

9. Claim(s) 33-36 is/are rejected under 35 U.S.C. 103 as being unpatentable over Jeonet al.
(US 9617663 of record) hereinafter Jeon in view of Sevim et al. (US 2015/0246580) hereinafter

Sevim.

10. Regarding claim 33, Jeon teaches:

11, a hybrid dip cord for a radial pneumatic tire (abstract), characterized in that

12. one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively and cabled

to thereby generate a raw cord (Col 3, In 19-28), and

13. the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the nylon 6,6
yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is shorter than that of
the aramid yarn (Col 3, In 19-28; col 4, In 19-22).

14, Jeon does not teach the yarns were pre-twisted respectively at substantially the same twist
number in the range of 200-500 TPM.

15, In the same field of endeavor regarding tire cords, Sevim teaches yarns of nylon or aramid with a
range of twist number that overlap the claimed range in order to obtain reduced fabric thickness while
maintaining the properties of class hybrid cord fabric (J0008, 0034-0035]).

16. In the case where the claimed ranges "owverlap or lie inside ranges disclosed by the prior art” a
prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). See
MPEP 2144.05.

17. Since owerlapping ranges are evidence of prima facie obviousness, it would have been obvious to
one of ordinary sKkill prior to the effective filing date of the claimed invention to have chosen the portion of
the twist number as taught by Sevim that overlaps with the claimed range in order to obtain reduced
fabric thickness while maintaining the properties of class hybrid cord fabric.

18. Regarding claim 34, Jeon in view of Sevim teaches the cord of claim 33.
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19. Jeon further teaches wherein the shrinking of the nylon 6,6 or nylon 6 yarns in the heat treatment
step uses one selected from the group consisting of a method of controlling the tension applied to the raw
cord, a method of adjusting the heat treatment temperature, and a method of controlling the heat
treatment time (Col 4, In 23-26).

20. Regarding claim 35, Jeon in view of Sevim teaches the cord of claim 33.

21, Jeon further teaches wherein when the raw cord is untwisted, the aramid yarn is 5 to 100 mm/m
longer than the nylon 6,6 yarn or nylon yarn 6 (Table 1: examples 1-4; col 4, In 54-67).

22. Regarding claim 36, Jeon in view of Sevim teaches the cord of claim 33.

23. Jeon further teaches wherein when the raw cord is untwisted, the aramid yarn is 10 to 30 mm/m
longer than the nylon 6,6 yarn or nylon yarn 6 (Table 1: examples 2-4; col 4, In 54-67).

24. Claim(s) 37 is/are rejected under 35 U.S.C. 103 as being unpatentable over Jeon in view of
Sevim asappliedto claim 33 above, and further in view of Jeon in view of Fritsch et al. (US

6601378 of record) hereinafter Fritsch.

25. Regarding claim 37, Jeon teaches the cord of claim 33.

26. Jeon does not teach wherein a fatigue resistance of the hybrid dip cord is 80% or more.

27. However, Jeon teaches that it is desirable to have high fatigue resistance (col 3, In 3-7).

28. In the same field of endeavor regarding hybrid cords, Fritsch teaches that the fatigue resistance

of a hybrid cord is determined by the cable twist applied to it, and that optimizing cable twist leads to
maximizing fatigue resistance (col 5, In 21-30).

29. Therefore, one of ordinary skill in the art would recognize that the cable twist and fatigue
resistance to be result effective variables. It has been held that optimizing for a result effective variable is
obvious for one of ordinary skill in the art as it falls under the puniew of routine optimization. See MPEP
2144.05(1I).

30. It would have been obvious to one of ordinary skill in the art prior to the effective filing date of the
claimed invention to have optimized/maximized the fatigue resistance of the hybrid cord as taught by
Jeon since Fritsch teaches that the fatigue resistance is a result effective variable.

31. Furthermore, applicant specffication teaches an Example 1 with a nylon 6, 6 yarn and aramid

yarn are twisted to form a hybrid cord with 300 TPM. Jeon teaches twisting a nylon and aramid yarn to
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form a hybrid cord with 300 TPM (Example 1; cal 8, In 58-67). Since the prior art product is made of the
same materials by the same process steps of the claimed invention, one of ordinary skill would
reasonably expect the prior art product to have the claimed properties as well.

Response to Arguments
32. Applicant’s arguments with respect to claim(s) 06/17/2022 have been considered but are moot
because the new ground of rejection does not rely on any reference applied in the prior rejection of record
for any teaching or matter specifically challenged in the argument.
33. Applicant argues that Jeon teaches a twist number of the aramid yarn is lower that that of the
nylon yarn. However, disclosed examples and preferred embodiments do not constitute a teaching away
from a broader disclosure or nonpreferred embodiments. In re Susi, 440 F.2d 442, 169 USPQ 423 (CCPA
1971). See MPEP 2123.

34, Sevim teaches the newly amended limitations. See new grounds of rejection abowe.

35. For at least the above reasons, the application is not in condition for allowance.
Conclusion

36. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of
the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. Inthe 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 date of this final action.

37. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ALEXANDER A WANG whose telephone number is (571)272-5361. The examiner can

normally be reached M-Th 8 am-4 pm EST.
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Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supenvsor,
Alison Hindenlang can be reached on 571-270-7001. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

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

1000.

/ALEXANDER A WANG
Examiner, Art Unit 1741

/TIMOTHY KENNEDY/
Primary Examiner, Art Unit 1743
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: 10719-12003
LEE, Kyoung Ha et al.
Serial No.: 16/464,350 Group Art Unit: 1741
Confirmation No.: 7780

Filed: May 28, 2019 Examiner: Alexander A. Wang

For: HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE
AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Mail Stop: AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY AND AMENDMENT UNDER 37 C.F.R. §1.111
Sir:

In response to the Office Action of March 18, 2022 (“Office Action”), Applicant
respectfully requests reconsideration of the application in view of the following Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 5.

Applicant believes that no extension of time is required at this time. If extensions of time
are necessary to prevent abandonment of this application, then such extensions of time are
hereby petitioned for under 37 C.F.R. § 1.136(a). Applicant believes that no further fees for net
addition of claims are required at this time. Any fees required for further extensions of time and

any fees for the net addition of claims are hereby authorized to be charged to our Deposit

Account No. 60-2311.
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AMENDMENTS TO THE CLAIMS

Please AMEND claims 33, 35, and 36 as shown below.

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

1. — 32. (Canceled)

33. (Currently Amended) A hybrid dip cord for a radial pneumatic tire, characterized in

that

one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively at

substantially the same twist number in the range of 200-500 TPM and cabled to thereby
generate a raw cord, and

the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the
nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is

shorter than that of the aramid yarn.

34. (Previously Presented) The hybrid dip cord of claim 33, wherein the shrinking of the
nylon 6,6 or nylon 6 yarns in the heat treatment step uses one selected from the group
consisting of a method of controlling the tension applied to the raw cord, a method of adjusting

the heat treatment temperature, and a method of controlling the heat treatment time.

35. (Currently Amended) The hybrid dip cord of claim 33, wherein when the raw cord is

untwisted, the aramid yarn is 5 to 100 mm/m longer than the nylon 6,6 yarn or nylon 6 yarn[[ 6]].

36. (Currently Amended) The hybrid dip cord of claim 33, wherein when the raw cord is

i,
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untwisted, the aramid yarn is 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon 6 yarn[[ 6]].

37. (Previously Presented) The hybrid dip cord of claim 33, wherein a fatigue resistance

of the hybrid dip cord is 80% or more.

38. (Withdrawn) A method for manufacturing a hybrid dip cord for a radial pneumatic tire,
the method comprising:

a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist
respectively to one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the
primarily twisted yarn as two yarns; and

a step of immersing the raw cord in a dipping solution and then heat-treating the raw
cord to heat-shrink the nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn

or the nylon 6 yarn is shorter than that of the aramid yarn.

39. (Withdrawn) The method of claim 38, wherein the shrinking of the nylon 6,6 or nylon
6 yarns in the heat treatment step uses one selected from the group consisting of a method of
controlling the tension applied to the raw cord, a method of adjusting the heat treatment

temperature, and a method of controlling the heat treatment time.

40. (Withdrawn) The method of claim 39, wherein the tension was controlled through the

speed of the feed roller and the winding roller, the heat treatment temperature was 130 to 240 C,

and the heat treatment time was 50 to 90 seconds.

41. (Withdrawn) The method of claim 38, wherein when the raw cord is untwisted, the
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aramid yarn is 5 to 100 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

42. (Withdrawn) The method of claim 38, wherein when the raw cord is untwisted, the

aramid yarn is 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

43. (Withdrawn) The method of claim 38, wherein the fineness of nylon 6,6 or nylon 6

yarn and aramid yarn is 500 to 3000 denier, respectively.

44, (Withdrawn) A radial pneumatic tire comprising a pair of parallel bead cores, one or
more layers of radial carcass layers wound around the bead cores, a belt layer piled on an outer
peripheral side of each of the carcass layers, and a belt-reinforcing layer in a circumferential
direction, formed on the outer peripheral side of the belt layer,

wherein the carcass layer comprises a hybrid dip cord according to claim 42, wherein

the carcass layer is used as one or two layers.

45. (Withdrawn) A radial pneumatic tire comprising a pair of parallel bead cores, one or
more layers of radial carcass layers wound around the bead cores, a belt layer piled on an outer
peripheral side of each of the carcass layers, and a belt-reinforcing layer in a circumferential
direction, formed on the outer peripheral side of the belt layer,

wherein a cap ply which is, the belt-reinforcing layer, comprises a hybrid dip cord

according to claim 42, wherein the cap ply is used as one or two layers.

e
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REMARKS

By this reply, claims 33, 35, and 36 have been amended to clarify subject matter. In this
application, claims 33-37 are currently pending, of which claim 33 is independent. Claims 38-45,
which have not been elected for further prosecution, have been withdrawn from consideration.

Applicant respectfully submits that the above amendments do not add new matter to the
application and are fully supported by the original specification. Amendments to the claims can
find support, e.g., in paragraphs [0035], [0061], and [0165], Abstract, and Example 1 of the
published specification.

Applicant respectfully requests reconsideration and timely withdrawal of the pending

rejections for the reasons discussed below.

Objection(s) to the Claims
Claims 35 and 36 were objected to for an informality. By this reply, claims 35 and 36
have been amended for correction. Accordingly, Applicant respecitfully requests withdrawal of

the objection to claims 35 and 36.

Rejections Under 35 U.S.C. § 102

Claims 33-36 stand rejected under 35 U.S.C. § 102(a)(2) as being allegedly anticipated
by US 9,617,663 (“Jeon”). Applicant respectfully traverses this rejection for at least the
following reasons.

In order for a rejection under 35 U.S.C. § 102(a) to be proper, a single reference must
disclose every claimed feature. To be patentable, a claim need only recite a single novel
feature that is not disclosed in the cited reference. Thus, the failure of a cited reference to
disclose one or more claimed features renders the 35 U.S.C. § 102(a) rejection improper.

Without acquiescing to any of the Examiner’s allegations made to reject the claims, but

to advance prosecution only, independent claim 33 has been amended to recite distinguishing

—5-_
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features of the invention over the applied art. Amended claim 33 is fully supported by the
original disclosure, e.g., paragraphs [0035], [0061], and [0165], Example 1, and Abstract of the
published specification.

In accordance with one or more embodiments, e.g., as described in paragraph [0061] of
the specification, the twist numbers of both aramid yarn and nylon yarn may be kept the same
during twisting, thereby producing a raw cord. The raw cord may then be subject to a heat
treatment process, by which the nylon yarn shrinks. When the dip cord is untwisted, the aramid
yarn may come out longer than the nylon yarn per unit length. This can advantageously
contribute to a higher fatigue resistance of the dip cord.

The applied art fails to teach or suggest the distinguishing features of amended claim 33.
In particular, amended independent claim 33 recites, inter alia:

one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-

twisted respectively at substantially the same twist number in the range of
200-500 TPM and cabled to thereby generate a raw cord, and

the raw cord is immersed in a dipping solution and then heat-
treated to heat-shrink the nylon 6,6 yarn or the nylon 6 yarn so that the
length of the nylon 6,6 yarn or the nylon 6 yarn is shorter than that of the
aramid yarn (emphasis added).
Applicant respectfully submits that the applied references fail to disclose at least these
features of claim 33.

Jeon relates to a hybrid tire cord including a nylon yarn and an aramid yarn. Unlike the

claimed invention, however, Jeon describes that the twist number of the aramid varn is lower

than that of the nylon varn. By this configuration, Jeon intends to prevent the deterioration in

the strength of aramid. This can be found throughout Jeon’s disclosure, some instances of
which are reproduced below for reference:

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. (col. 3, In
37-42).
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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. (col. 6, In 11-27).

In view of the above, it would be clear to those skilled in the art that Jeon's disclosure
fails to teach "one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted
respectively at substantially the same twist number in the range of 200-500 TPM and cabled to
thereby generate a raw cord," as required by independent claim 33. Therefore, the applied
reference fails to teach at least the aforementioned features of claim 33.

Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 102(a)
rejections of claim 33. Claims 34-37 depend from claim 33 and are allowable at least for this

reason. Thus, Applicant respectfully submits that independent claim 33 and all the claims that

depend therefrom are allowable.

Rejections Under 35 U.S.C. § 103

Claim 37 stands rejected under 35 U.S.C. § 103 as being allegedly unpatentable over
Jeon in view of US 6,601,378 (“Fritsch”). Applicant respectfully traverses this rejection for at
least the following reasons.

As discussed above, Jeon fails to teach the aforementioned features of independent
claim 33. Further, Fritsch does not provide that which Jeon lacks. Fritsch is merely relied on to

provide a fatigue resistance of the hybrid dip cord, but also fails to teach "one nylon 6,6 yarn or

iy
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nylon 6 yarn and one aramid yarn were pre-twisted respectively at substantially the same twist
number in the range of 200-500 TPM and cabled to thereby generate a raw cord," as recited in
independent claim 33.

Therefore, Jeon and Fritsch, whether considered separately or in combination, fail to
teach all the features of claim 33, and thus claim 33 is patentable over Jeon and Fritsch. Claim
37 is also patentable at least because claim 37 depends from independent claim 33.

Accordingly, withdrawal of the rejections of claim 37 is respectfully requested.
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CONCLUSION

Applicant believes that a full and complete response has been made to the pending
Office Action and respectfully submits that all of the stated grounds for rejection have been
overcome or rendered moot. Accordingly, Applicant respectfully submits that all pending claims
are allowable and that the application is in condition for allowance.

Should the Examiner feel that there are any issues outstanding after consideration of
this response, the Examiner is invited to contact Applicant’s undersigned representative at the
number below to expedite prosecution.

Prompt and favorable consideration of this Reply is respectfully requested.

Respectfully submitted,
/Sang Cho/

Sang Cho
Reg. No. 70,794

Date: June 17, 2022

CUSTOMER NUMBER: 154626
ASEM IP Counsel

4896 Abernathy Ct

Fairfax, VA 22032

Tel: 703-466-0010

Fax: 844-841-8433
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Courtesy Reminder for
Application Serial No: 16/464,350

Attorney Docket No: 10719-12003
Customer Number: 154626
Date of Electronic Notification: 03/18/2022

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
SCOTT.SANG.CHO@GMAIL.COM

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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following e-mail address(es):
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PTOL-90A (Rev. 04/07)
Ex. 2011-065



Application No. Applicant(s)

16/464,350 LEE etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ALEXANDER A WANG 1741 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 02/08/2022.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

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

4)[0) 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 £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 33-45 is/are pending in the application.
5a) Of the above claim(s) 38-45 is/are withdrawn from consideration.

6) (0 Claim(s) ___is/are allowed.

7) Claim(s) 33-37 is/are rejected.

8) [0 Claim(s) ____is/are objected to.

9) [J Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.

11)[ The drawing(s) filed on 05/28/2019 is/are: a)& accepted or b){7] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)™ All b)(J Some** ¢)(J None of the:
1. Certified copies of the priority documents have been received.
2.(J 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) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220311
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Application/Control Number: 16/464,350 Page?2
Art Unit: 1741

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 AlA.

Election/Restrictions
2. Applicant’s election without traverse of Group |, claims 33-37 in the reply filed on 02/08/2022 is
acknowledged.
3. Claims 38-45 withdrawn from further consideration pursuantto 37 CFR 1.142(b) as being drawn

to a nonelected invention, there being no allowable generic or linking claim. Electionwas made without
traverse in the reply filed on 02/08/2022.

Claim Objections

4. Claim 35-36 objected to because of the following informalities:
5. In claims 35 and 36, “nylon yarn 6” should read --nylon 6 yarn--.
6. Appropriate correction is required.

Claim Rejections-35USC § 102

7. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 and
103 (or as subject to pre-AlA 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.
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for
the rejections under this section made in this Office action:

A personshall be entitled to a patentunless —

(a)(2) the claimed invention was describedin a patentissued undersection 151, 0rinan

application for patentpublished or deemed published under section 122(b), in which the

patentor application, as the case maybe, names anotherinventor and was effectively filed
before the effective filing date of the claimed invention.

9. Claim(s) 33-36 is/are rejected under 35 U.S.C. 102(a)(2) as being anticipated by Jeonetal.
(US 9617663 of record) hereinafter Jeon.
10. Regarding claim 33, Jeon teaches:

11, a hybrid dip cord for a radial pneumatic tire (abstract), characterized in that
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12. one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively and cabled
to thereby generate a raw cord (Col 3, In 19-28), and
13. the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the nylon 6,6
yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is shorter than that of
the aramid yarn (Col 3, In 19-28; col 4, In 19-22).
14. Regarding claim 34, Jeon teaches the cord of claim 33.
15, Jeon further teaches wherein the shrinking of the nylon 6,6 or nylon 6 yarns in the heat treatment
step uses one selected from the group consisting of a method of controlling the tension applied to the raw
cord, a method of adjusting the heat treatment temperature, and a method of controlling the heat
treatment time (Col 4, In 23-26).
16. Regarding claim 35, Jeon teaches the cord of claim 33.
17. Jeon further teaches wherein when the raw cord is untwisted, the aramid yarn is 5 to 100 mm/m
longer than the nylon 6,6 yarn or nylon yarn 6 (Table 1: examples 1-4; col 4, In 54-67).
18. Regarding claim 36, Jeon teaches the cord of claim 33.
19. Jeon further teaches wherein when the raw cord is untwisted, the aramid yarn is 10 to 30 mm/m
longer than the nylon 6,6 yarn or nylon yarn 6 (Table 1: examples 2-4; col 4, In 54-67).
Claim Rejections-35USC § 103

20. 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-AlA 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.
21. 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 maynotbe obtained, notwithstanding thatthe claimed

invention is not identicallydisclosed as setforth in section 102, if the differences between the

claimed invention and the prior artare such thatthe claimed invention as a whole would have

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

ordinaryskill in the art to which the claimed invention pertains. Patentabilityshall notbe

negated by the mannerinwhich the invention was made.

22, Claim 37 is/are rejected under 35 U.S.C. 103 as being unpatentable over Jeon in view of

Fritsch et al. (US 6601378 of record) hereinafter Fritsch.
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23. Regarding claim 37, Jeon teaches the cord of claim 33.

24. Jeon does not teach wherein a fatigue resistance of the hybrid dip cord is 80% or more.

25. However, Jeon teaches that it is desirable to have high fatigue resistance (col 3, In 3-7).

26. In the same field of endeavor regarding hybrid cords, Fritsch teaches that the fatigue resistance

of a hybrid cord is determined by the cable twist applied to it, and that optimizing cable twist leads to
maximizing fatigue resistance (col 5, In 21-30).
27. Therefore, one of ordinary skill in the art would recognize that the cable twist and fatigue
resistance to be result effective variables. It has been held that optimizing for a result effective variable is
obvious for one of ordinary skill in the art as it falls under the punview of routine optimization. See MPEP
2144.05(11).
28. It would have been obvious to one of ordinary skill in the art prior to the effective filing date of the
claimed invention to have optimized/maximized the fatigue resistance of the hybrid cord as taught by
Jeon since Fritsch teaches that the fatigue resistance is a result effective variable.
29. Furthermore, since the prior art product is made of the same materials by the same product-by-
process steps of the claimed invention, one of ordinary skill would reasonably expect the prior art product
to have the claimed properties as well.

Conclusion
30. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ALEXANDER A WANG whose telephone number is (571)272-5361. The examiner can
normally be reached M-Th 8 am-4 pm EST.

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.govinteniewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supenvsor,
Alison Hindenlang can be reached on 571-270-7001. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from

Patent Center. Unpublished application information in Patent Center is available to registered users. To
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file and manage patent submissions in Patent Center, visit: https ///patentcenter.uspto.gov. Visit
https://www.uspto.gov/ patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional questions,
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Senice Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/ALEXANDER A WANG
Examiner, Art Unit 1741

/TIMOTHY KENNEDY/
Primary Examiner, Art Unit 1743
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Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | LEE, Kyoung Ha
Art Unit

Examiner Name

Aftorney Docket Number 10719-12003

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Sang Cho/ Date (YYYY-MM-DD) 2019-05-30
Name/Print Sang Cho Registration Number 70794

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 05/30/2019 16/464,350 - GAU: 1741

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Information:

Total Files Size (in bytes): 61044

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: 10719-12003
LEE, Kyoung Ha et al.
Serial No.: 16/464,350 Group Art Unit: 1741
Confirmation No.: 7780

Filed: May 28, 2019 Examiner: Alexander A. Wang

For: HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE
AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
RESPONSE TO RESTRICTION/ELECTION REQUIREMENT
Sir:

In response to the Restriction Requirement of December 10, 2021 (“Office Action”),
Applicant respectfully submits the following:

Remarks begin on page 2.

Applicant believes that no extensions of time are required at this time. If extensions of
time are necessary to prevent abandonment of this application, then such extensions of time are
hereby petitioned for under 37 C.F.R. § 1.136(a). Applicant believes that no further fees for net
addition of claims are required at this time. Any fees required for further extensions of time and

any fees for the net addition of claims are hereby authorized to be charged to our Deposit

Account No. 60-2311.
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Application No.: 16/464,350
Attorney Docket No.: 10719-12003
Response to Restriction Requirement of December 10, 2021

REMARKS

In response to the Restriction Requirement of December 10, 2021, Applicant elects,
without traverse, Group 1 drawn to Claims 33-37, which relate to a hybrid dip cord.

Should the Examiner feel that there are any issues outstanding after consideration of
this response, the Examiner is invited to contact Applicant’s undersigned representative at the
number below to expedite prosecution.

Prompt and favorable consideration of this Reply is respectfully requested.

Respectfully submitted,
/Sang Cho/

Sang Cho
Reg. No. 70,794

Date: February 8, 2021

CUSTOMER NUMBER: 154626
ASEM IP Counsel

4896 Abernathy Ct

Fairfax, VA 22032

Tel: 703-466-0010

Fax: 844-841-8433

i,
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

ASEM IP COUNSEL
5396 ABERNATHY CT
FAIRFAX, VA 22032

Courtesy Reminder for
Application Serial No: 16/464,350

Attorney Docket No: 10719-12003
Customer Number: 154626
Date of Electronic Notification: 12/10/2021

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
SCOTT.SANG.CHO@GMAIL.COM

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/464,350 05/28/2019 Kyoung Ha LEE 10719-12003 7780
154626 7590 12/10/2021 | A AMINGR |
ASEM IP COUNSEL
5396 ABERNATHY CT WANG, ALEXANDER A
FAIRFAX, VA 22032
| ART UNIT | PAPER NUMBER |
1741
| NOTIFICATION DATE | DELIVERY MODE |
12102021 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):

SCOTT.SANG.CHO @ GMAIL.COM

PTOL-90A (Rev. 04/07)
Ex. 2011-088



Application No. Applicant(s)

16/464,350 LEE etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ALEXANDER A WANG 1741 Yes

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 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 05/28/2021.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) [J This action is non-final.

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

4)[0) 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 £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 33-45 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) [OJ Claim(s) ____is/are rejected.
8) (O Claim(s) ___is/are objected to.
9) Claim(s) 33-45 are subject to restriction and/or election requirement
* If any claims have been determlned allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1 The specification is objected to by the Examiner.

11)(J The drawing(s) filed on is/fare: 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)(J Some** ¢) None of the:
1.0 Certified copies of the priority documents have been received.
2.(J 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) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20211206
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Application/Control Number. 16/464,350 Page 2
Art Unit: 1741

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 AlA.
Election/Restrictions
2. REQUIREMENT FOR UNITY OF INVENTION

As provided in 37 CFR 1.475(a), a national stage application shall relate to one invention only or
to a group of inventions so linked as to form a single general inventive concept (“requirement of unity of
invention”). Where a group of inventions is claimed in a national stage application, the requirement of
unity of invention shall be fulfilled only when there is a technical relationship among those inventions
invohving one or more of the same or corresponding special technical features. The expression “special
technical features” shall mean those technical features that define a contribution which each ofthe
claimed inventions, considered as a whole, makes over the prior art.

The determination whether a group of inventions is so linked as to form a single general inventive
concept shall be made without regard to whether the inventions are claimed in separate claims or as
alternatives within a single claim. See 37 CFR 1.475(e).

When Claims Are Directed to Multiple Categories of Inventions:

As provided in 37 CFR 1.475 (b), a national stage application containing claims to different
categories of invention will be considered to have unity of invention if the claims are drawn only to one of
the following combinations of categories:

(1) A product and a process specially adapted for the manufacture of said product; or

(2) A product and a process of use of said product; or

(3) A product, a process specially adapted for the manufacture of the said product, and a use of

the said product; or

(4) A process and an apparatus or means specifically designed for carrying out the said process;

or

(5) A product, a process specially adapted for the manufacture of the said product, and an

apparatus or means specifically designed for carrying out the said process.
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Application/Control Number. 16/464,350 Page 3
Art Unit: 1741

Otherwise, unity of invention might not be present. See 37 CFR 1.475 (c).
3. Restriction is required under 35 U.S.C. 121 and 372.

This application contains the following inventions or groups of inventions which are not so linked
as to form a single general inventive concept under PCT Rule 13.1.

In accordance with 37 CFR 1.499, applicant is required, in reply tothis action, to elect a single
invention to which the claims must be restricted.
Group |, claim(s) 33-37, drawn to a hybrid dip cord.
Group Il, claim(s) 38-43, drawn to a method for manufacturing a hybrid dip cord.
Group lll, claim(s) 44, drawn to a radial pneumatic tire.
Group IV, claim(s) 45, drawn to a radial pneumatic tire.
4, The groups of inventions listed above do not relate to a single general inventive concept under
PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or corresponding special technical
features for the following reasons:

Groups I-IV lack unity of invention because even though the inventions of these groups require
the technical feature of a hybrid dip cord for a radial pneumatic tire, characterized in that one nylon 6,6
yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively and cabled to thereby generate a
raw cord, and the raw cord is immersed in a dipping solution and then heat -treated to heat-shrink the
nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is shorter
than that of the aramid yarn, this technical feature is not a special technicalfeature as it does not make a

contribution over the prior art in view of Jeon et al. (US 9617663 of record) hereinafter Jeon.

5. Jeon teaches:
6. a hybrid dip cord for a radial pneumatic tire, characterized in that
7. one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively and cabled

to thereby generate a raw cord (Col 3, In 19-28), and
8. the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the nylon 6,6
yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is shorter than that of

the aramid yarn (Col 3, In 19-28; col 4, In 19-22).
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Application/Control Number. 16/464,350 Page 4
Art Unit: 1741

9. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be corrected in compliance with 37 CFR 1.48(a) if one or more of the currently named
inventors is no longer an inventor of at least one claim remaining in the application. A request to correct
inventorship under 37 CFR 1.48(a) must be accompanied by an application data sheet in accordance with
37 CFR 1.76 that identifies each inventor by his or her legal name and by the processing fee required
under 37 CFR 1.17(i).

10. The examiner has required restriction between product or apparatus claims and process claims.
Where applicant elects claims directed to the product/apparatus, and all product/apparatus claims are
subseguently found allowable, withdrawn process claims that include all the limitations of the allowable
product/apparatus claims should be considered for rejoinder. All claims directed to a nonelected process
invention must include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product/apparatus claims
and the rejoined process claims will be withdrawn, and the rejoined process claims will be fully examined
for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined claims must meet
all criteria for patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims
to the elected product/apparatus are found allowable, an otherwise proper restriction requirement
between product/apparatus claims and process claims may be maintained. Withdrawn process claims
that are not commensurate in scope with an allowable product/apparatus claim will not be rejoined. See
MPEP § 821.04. Additionally, in order for rejoinder to occur, applicant is advised that the process claims
should be amended during prosecution to require the limitations of the product/apparatus claims. Failure
to do so may resultin no rejoinder. Further, note that the prohibition against double patenting
rejections of 35 U.S.C. 121 does not apply where the restriction requirement is withdrawn by the
examiner before the patent issues. See MPEP § 804.01.

Conclusion
11. Any inquiry concerningthis communication or earlier communications from the examiner should
be directed to ALEXANDER A WANG whose telephone number is (571)272-5361. The examiner can

normally be reached M-Th 8 am-4 pm EST.
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Application/Control Number. 16/464,350 Page 5
Art Unit: 1741

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.govinteniewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supenvsor,
Alison Hindenlang can be reached on 571-270-7001. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

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

1000.

/ALEXANDER A WANG
Examiner, Art Unit 1741

/TIMOTHY KENNEDY/
Primary Examiner, Art Unit 1743
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/464,350 05/28/2019 Kyoung Ha LLEE 10719-12003
CONFIRMATION NO. 7780
154626 PUBLICATION NOTICE
ASEM IP COUNSEL
5396 ABERNATHY GT LT R
000000125076218

FAIRFAX, VA 22032

Title:HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC
TIRE HAVING SAME APPLIED THERETO

Publication No.US-2021-0114414-A1
Publication Date:04/22/2021

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16464350

Filing Date

Applicant(s) Kyou ng Ha LEE

* May be used for additional claims or amendments
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/464,350 Kyoung Ha LEE 10719-12003
154626 | INTERNATIONAL APPLICATION NO. |
ASEM IP COUNSEL PCT/KR2017/013279
5396 ABERNATHY CT LA. FILING DATE PRIORITY DATE
FAIRFAX, VA 22032 11/21/2017 12/02/2016

CONFIRMATION NO. 7780
371 ACCEPTANCE LETTER

O N

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

05/28/2019
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 05/28/2019

+ English Translation of the A filed on 05/28/2019

+ Copy of the International Search Report filed on 05/28/2019
* Preliminary Amendments filed on 05/28/2019

« Information Disclosure Statements filed on 05/28/2019

+ Inventor's Oath or Declaration filed on 05/28/2019

* Request for Immediate Examination filed on 05/28/2019

+ U.S. Basic National Fees filed on 05/28/2019

+ Authorize Access to Search Results filed on 05/28/2019

* Priority Documents filed on 05/28/2019

« Power of Attorney filed on 05/28/2019

+ Authorization to Permit Access filed on 05/28/2019

+ Application Data Sheet (37 CFR 1.76) filed on 05/28/2019
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

PAUL T BALTIMORE

Telephone: (703) 756-1510
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/464,350 05/28/2019 1580 10719-12003 13 3
CONFIRMATION NO. 7780
154626 FILING RECEIPT

6306 ABERNATHY CT 0

FAIRFAX, VA 22032
Date Mailed: 01/11/2021

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)
Kyoung Ha LEE, Anyang, KOREA, REPUBLIC OF;
Jin Kyung PARK, Yongin, KOREA, REPUBLIC OF;
Yoon Hee NAM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
HYOSUNG ADVANCED MATERIALS CORPORATION, Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 154626

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR2017/013279 11/21/2017

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 10-2016-0163359 12/02/2016

REPUBLIC OF KOREA 10-2016-0163361 12/02/2016

REPUBLIC OF KOREA 10-2016-0163362 12/02/2016

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/07/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/464,350

Projected Publication Date: 04/22/2021
Non-Publication Request: No

Early Publication Request: No
Title

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL
PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Preliminary Class

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
page 2 of 4

Ex. 2011-099



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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/464,350
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 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 320
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 540
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 13 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1660
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16464350
Filing Date 2019-05-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |LEE, Kyoung Ha
Art Unit

Examiner Name

Aftorney Docket Number 10719-12003

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 0617663 B2 P017-04-11 Kolon Industries Inc Corresponding to KR 10-1602605
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 D0160107485 A1 |po16-0421 ['fc’i"koo" Tire Manufacturing Co | oo oonding to KR 2016-0047076

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
(GOODYEAR TIRE &
1 P007-030868 P A 2007-02-08 RUBBER
2 [10-1411209 KR B1 2014-06-23 HANKOOK TIRE CO LTD|

Corresponding to US

3 10-1602605 KR B1 2016-03-21 KOLON INC 9617663
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Application Number 16464350
Filing Date 2019-05-28

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | LEE, Kyoung Ha
Art Unit

Examiner Name

Aftorney Docket Number 10719-12003

HYOSUNG

4 |p012-0131449 KR A 20121205 |f. neoRATioN

5 |po16-0047076 KR A 20160502 | HANKOOK TIRE co LTD| Sorresponding to US
2016-0107485

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16464350

Filing Date 2019-05-28

INFORMATION DISCLOSURE

First Named Inventor | LEE, Kyoung Ha
STATEMENT BY APPLICANT

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 10719-12003

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Sang Cho/ Date (YYYY-MM-DD) 2019-05-30
Name/Print Sang Cho Registration Number 70794

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain informaticn 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 353 U.S.C. 2(b)(2); (2) furnishing of the infermation 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. 5532) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PNEUMATIC RUN FLAYT TIRE FOR SINGLE PLY
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RENE F;, CORVASCE FILOMENO G; RUSS0 MASSIMO D
GIACOMO + (DONCKELS YVES, ; IMHOFF SERGE JULIEN
AUGUSTE, ; REUTER RENE F, ; CORVASCE FILOMENO G, ;
RUSS0O MASSIMO Dt GIACOMO)

Applicant{s): GOODYEAR TIRE & RUBBER =+ (GOODYEAR TIRE & RUBBER
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Application JP20060191272 20060712 Global Dossier
number:
Priority US20050186322 20050721
number{s):
Also BRPIOS02652 (A). CN1800399 (A). EP1745945 (A2).

published as: EP1745945 (A3). KR101286911 (B1). more

Abstract of JPI0070308868 (A)

PROBLEM TO BE SOLVED: To bring
about requirad support force even in any
states that a run fiat tire is expanded and
air is removed. [ SOLUTION: The
prieumatic tire has a single carcass ply; at
izast one belt ply arranged at the outer
side in a radial direction of the carcass ply
in a crown part of the tire; and atl least oneg insert arranged adjacent to the carcass ply
in a side wall part. The insert brings abouwt support force relative to tire load enabling
ihe tire o be acled in the stale that expansion is lacked. The carcass ply has at least
gne composite cord 30, The composite cord 30 includes at lsast two first yarns 34
helically twisted on a periphery of at least ong second varn 32, The first varnm 34 and the
second varn 32 have different modulus of elasticity and the first varn 34 has a larger
modulus of slasticity than that of the second varn 32, [ COPYRIGHT
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ARAMID-POLYAMIDE 68 HYBRID CORD AND RADIAL TIRE WITH IMPROVED
FUEL EFFICIENCY COMPRISING THE SAME

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

Applicant(s): HANKOOK TIRE CO LTD [KR] + (HANKOOK TIRE CO., LTD)
Classification: - international: D02G3/04; DO2G3/28; D02G3/36; DO2G3/48

- cooperative:
Application KRZ0120153062 20121226 Global Dossier
number:
FPriority KR20120153062 201212286
number{s)

Abstract of KRIG1411208 {(B1)

The present invention reiates {0 an aramid-polvamide 86 hybrid cord that is obiained by
daubling and twisting an sramid code of the low fineness of 200-8600 denier and the
polvamide 66 code of the low fineness of 200-500 denier, and an environmentally
friendly radial tire comprising the same. Thes hybrid cord of the present invention
maintains the nitial modulus, which has a major influencs on the noise and rids comfort
at the lsvel of the existing polvamide cord, and maintains the high modulus under the
high load bringing out the properties of the aramid cord, and thus, the radial tire
appiying the hybrid cord of the present invention has an advantage of improving the
high speed driving properties, the control stability, and the mileage performance.
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HYBRID TIRE CORD AND METHOD FOR MANUFACTURING THE SAME
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Applicant(s}: KOLON INC [KR]+ (2L 20~ FAEAY

Classification: - international: B60CS/00; D02G1/02; DO2G3/04; DO2G3/26;
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number{s}):

Also CN106283307 (A). CN106283307 (B). EP3112185 (A1),

published as: EP3112185 (B1). HUEQ39767 (T2). more

Abstract of KRIM802808 (B1)

Disclosad are hybrid tire cord and s manufaciuring method, wherein the hvbrid tire cord
has high strength and anti-fatigueness characteristics and is easy 1o manufasiure,
ihereby baing applicable to an ulirahigh performance tirg, The hybrid tre cord
according o the present invantion includss: primarily twistad nylon vam in & first
wisting direction; and primartly twisiad aramid vam in a second iwisting diection,
wharein the primarily twisled nyvlon varn and the primarily twisted aramid vam are
secondarily twisted in a third twisting dirsction, the second twisting direction is the
same as the first twisting direction, and the third twisting direction 8 opposite to the first
wisting direction. In the hybrid tire cord having a predeterminad length, the length of
the primarily twisted aramid varm is 1.005-1.025 times the length of tha primarily twisted
ryion varm after the secondarily twistaed yam is untwistied.
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METHOD FOR PRODUCING CORD OF DIFFERENT FIBERS

inventor{s):
Appilicant({s}):
Classification: - international: B60CSY/00; DO2G3/48
- cooperative:
Application number: KR20110049624 20110525 Global Dossier
Priority number{s}: KR20110049624 20110525
Also published as: KR101272692 (B1)_

Abstract of KR20120131448 (A}

PURPOSE: A manufacturing method of a different fiber cord is provided 10 aasiiy
manufaciure a different fiber cord with improved strong utilization in spits of the same
number of twist by iwining two different fibers with different lensions, and 1o be able o
manufaciure various diferent fiber cords aocording to the size of the given tension and
types of the two fibers. CONSTITUTHON: A manufacturing method of a different fiber
cord comprises the siep of preparing for two differgnt fiber varms of a first fiber and a
second fibar, wherein the second fiber has graater slastic modudus than the first fiben,
and the step of aliowing lension and twining 1o twist the first fiber with the sscond fiber
whiile the different tension is given 1o the first fibsr and the sscond fiber respectively.
The tension given {o the first fiber in the step of allowing fension and twining is biggsr
than the tension given to the second fiber The elastic modulus of the second fiber s at
imast 1.5 times of the siastic modulus of the first fiber. The first fiber and the second
fiber ars nvion, polvaster, polyethyiens naphihalata{PEN), houid orysialiine polyester,
carbon fiber, polyimide, polvketoneg, cellulosic fiber, glass fiber, aramid, polyviny!
alcohol{PVA), acrvlic fibar, polvolaling polvethyviens(PE) or polypropyviens{PR). The first
fibar is nylon, and the sacond fiber s aramid. [Reference numerals] (810} Preparing
hetercgenous fiber yvarm; (S20) Tension adding varn, {S30) Weaving, (840} Dipping
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CAy .

Abhstract of KR2M80D4T0TE (A}

The prasent invention relates 10 & hybnd cord including a high-modulus fibsrpiv and 8
iow-modudus fiber ply and, more particularly, {o a hybrid cord thal has a stresg-strain
curve which is dividaed into three sections of initial modulus, intermediaste modulus, and
final modulus, the indial moduiug being highsr than the intermediate modulus and the
final moduius baing higher than the intermediate modulus, and a high-performance
radial tire inchuding the same. The hybrid cord accarding 1o the prasent invention s
axcellant 1y manufaciuring processability and guality balance. The tirg to which the
hybrid cord according o the presant mvention is applied is capabls of reducing a
traveiling parformance deviation and improving a traveling parformancs.
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(57) Abstract: The present invention relates to a tire cord and a radial pneumatic tire, and is characterized in that, when a raw cord,
which is formed by pre-twisting one nylon 6.6 or nylon 6 yarn and one aramid yarn, respectively, then doubling and twisting the two
yarns, is untwisted, the aramid yarn is included so as to be 5-100 mm/m longer than the nylon 6.6 or nylon 6 yarn. A hybrid dipped cord,
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which the aramid yarn begins to gain strength, and thus an advantage is achieved whereby deformation is easily applied when inflating
a green tire in a mold by means of a bladder, and thus the tire may be easily manufactured.
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[195]
[196]

AF g2 o| 2 AEute](39)e] BEES)7FAMEEI T 7] A E8he](39)9]
FE@5)E 2o) A AL R dhebA] ol = ALR A2 slo| s Hans
gate] Al zE 5= Q) 159 A 50}o](39)9h 15-2] o x| % ol (4d) 7} AL-g-E
% o, vpgb A e A = 1= 25 0] A Eeko] P 1 iz 259] o X Seto) 7}

T 2T 32 9 343 I 232) 2 ZEfo)
HP B34S YERIT 285 WHR S 332 FHF A S g I E33)E
[BA= A=

ofefoll A & 4 ol HRE g 5HA] 2 AA] o] ]l o7} 7= E o
oz o] A o H M) al o
@3]

(@) 3ho) e ] s e keh) B F M) S (%)

107°CE 24 A2 F JIAEZALY] A& A 1A ] /& o] &35
Al &2 250mm, 1445 300m/min® 74 H AT 5114

load)+= 4.5kg®] 5ol A A =7 A4 = At

ki

(Elongation at specific

(b) 112 4= 5 (%, Shrinkage)

25°C, 65% RHON A 244 7t & oF vk x] 8t 3 0.05g/d2] A &l5oll A =73+

Z o] (L0)2} 150°CE 3041k 0.05g/d 2] g 3l5oll A A gl gk Fof Aol(L1)e] v &
o|-g35te] AAFFHES YR

S(%)=(L0O-L1)/L0

() 3telBegl= 3= E-S &

AA BlF SN A Y A 5E B it = A SE) T 2, 'S = A
O Fe] AAFTHFEE 2u|sl= 3 o2, FNEE) 2 ALTFFHE0) &
E-S'Z Z A8}

E-S = 5 5(%) + A ET5E(%)

(d) ¥ 25

Efolo] sz o] 32 Aol B4 o
o) gatel A B Aol G e Sgatel sl e v e g Al
=718 ¢ 3 (load) 80 kg, 37,5003 EJ;U%]<MiﬂiAﬁyiﬂ$q
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[209]
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[211]
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Holelu| = M {5 242 AT} 189 UL E 6,6 AF1260D) 2} 18-9] ofgfu] =

AH(1500D)°l 300TPM 2] A2 )& 27 H-of 5oL, o] & FFALSHe] 300TPMS] A&
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& °)
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o) 20mm/m T 27 915 AL Al stais 7] DAl 19 g o
sfoln )= §] AES A e g,

Az ol M= o o] BAL
sg7tete] ¥ 1% e ST
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A= A 2] AAL A ol A
HH] 30mm/m U] A 54§ A 2l
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A ZE =4 =1 A
FEk | T = FHE(%|ES(%) |25 (%
2) 6.8kg(%) ) )
AAd 1 372 |50 1.7 6.7 85.4
Al 2 247 |51 1.4 6.5 87.8
ZAA 3 (368 |53 1.8 7.1 88.8
AAlel 4 1366 |5.6 1.9 7.5 88.7
Al 5 (363 |5.9 2.0 7.9 89.9
Alazel 1 1365 |5.2 2.0 5.1 75.1 R R
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Hlalo] 2 (38.6  [4.7 1.8 6.5 71.2 Yy 2 =7}
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bolme) e v el 7 5
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A7) F 19 A AxE E o), Eodby o) opE
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A ] dpari= A A o 63 FA G HFH o 2 Elolo] & Az 53 U}

[1) 7L< 4]

Elolo] A S 93 L= AR S vaLe] 20 &) A2y HAasE AR AL
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[3%2]

A A6 |2 A] )74
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>,
£
o0

AT A e 1 B] a3 | 8] 1l ol 4
0

o Sl B Zdel |Eg]el |E8lel |Eg]el |Eglell |Eg]el =2l
gy (€dy (ddy (€dy (Ey [ddy ("=l
dzek |dgze (g =zE (dzE |dEdg |gze |gze
HolE |HolE |dolE |HolE |dHolE |HolE |HoE

T4 (d/ |1500d/2 [1500d/2 [1500d/2 |1500d/2 [1500d/2 |1500d/2 |1500d/2

D

(K (24 24 24 24 24 24 24

g)

34 |60 60 60 60 60 60 60

T (g/d)
ek (A [ EA A A 2|2 A A3 DA ell4 | A o5 H] Dol 1| H] alef|2
o] o o o o o o o

solx |sfolr |sfolr |sfolr |sfo)r [sfo]x [s}o]m

j j j j . j j

Has (P22 |Jd32s ¥z |fH32e |fHz2e |fH3zs

Efolo] [sHE 4] 10.60 0.60 0.60 0.60 0.60 0.60 0.60

77+~ |1 1 1 1 1 1 1

=T

M=) |1 1 1 1 1 1 1

o] T
[ A<l 11]
&g o] A Ao 19 o3 Alz¥ slol Bl HIAEE Mot ~F ol ALS-Sho]
Az o] etolo] &= vhd Whek o] 5 Sdto] | & e A SE
7EA, g7 AT EE 150 Etet e S A XS ol w 7 EHefo] 3
FH7h 2~ ZE o] AFGFL- TF5-9] 3% 3ol YERY vhe) ol slal, Ao 63 T U g

W o & o] o] & Al 28 %ir.
[E Al 12]

eholo] A2t 9@ B 242 A Ao 20] o] 8] AZH FolH = HumE
AFEF AL A9 s A6 67 S g uE o 2 Blo]o] & Az ettt
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[251] [Z Al 13]

[252]  Elolo] Al2hE g Z= A B A Ao 301] olaf] Alzd stol B = HasE
AF8-EE Z1E& Al 9] shat= A Aol 63 T U e WY 0 2 Elolo] & A& kST

[253]

[254] [Z Al el 14]

2551  Elolo] AlFS A% = A5 AT« 400 2] & ﬂzﬂ slojle]= HaEs
A8 8 Z1& Al 9 stali= A Aol 63 T U W 0= Elo]o] B Al 33T

[256]

[257] [ Al el 15]

[258]  Elolo] AlZt& 18k = A& A Ao 5ol o8] AlFE slol By = Has
AHEE A& Alolstar s A Ao 637 FA g WY o= Bro]o] & Al xst vt

[259]

[260] [H] nLel] 5]

[261]  Elolo] A2t 918 2= izl]% ‘ﬂ] o 1] elal Alxzd =B A& A&
A2l tari= Aol 63 & 2 elolo] & Az T

[262]

[263] [H]ale] 6]

[264]  Elolo] Al2hE 7 A= QS Hlalo)] 20 o8l Alzd HAEE A AS

A olstaris Al 67 5 d g2 Blolo) & Az e g T,
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Al | A | A el | A A el |l e8] a5 | H] alel6
1 2 3 4 5
TV~ | A AAL A LA 2| A A3 A A A4 A |5 (H] L] 18] 2L ed]2
9 =) 9] ) =) o] 9
sto] B |Sto]H |Slo]l B |Sfo] B [Sfo]H |Slo| B |Elo] B
2= g2l = 2= 2= gl = 2= 2=
= [T A e 1 BUS = [ U = I~ RS = - A == - RS = T ALt
AZE |24 |Hd 2o 2o A 26|t E6 A oA E6| LA E6
o] 6 6 6 6 6 6 6
T2 (d/ |1260d/2 |1260d/2 [1260d/2 [1260d/2 |1260d/2 |1260d/2 [1260d/2
& A
22 (kg |24 24 24 24 24 24 24
)
A A 50 50 50 50 50 50 50
T(g/d)
Elolo] |sHH] 10.60 0.60 0.60 0.60 0.60 0.60 0.60
V7~ |1 1 1 1 1 1 1
=T
MEt |1 1 1 1 1 1 1
olFT

[260]

A7) A Alel 6,7,8,9,10, 11, 12, 13, 14, 15 2 8] 1l 3, 4, 5, 60l whe} Al 2%
205/65 R15 V E}o] o 5 2000cc 575 9 &&=kl 28} Al 60km/h <5 & 5
Agatel 7h o oo e

TASHA A WM TS 2me S
ol =(dB)E WERHI e, =& PP R sakh S s d
asle] 1004 el 54 e @2 Hrlate] 1 AR g9 F 49

ArE T

=

SRR} H 2 E

vERA QI T WAL S FMVSS 1099] P-H] E 2] Elo]o] W7-A] H] 22 E(P-metric
tire endurance test) BH S Wl 54 -1 A A 38°C(°0), EFol o] 3£7] s12] 85,
90, 100% X7 0.2, F3) £ 5 80k m/h= 3o F 344 7k F3 5o Ed =1}
Aol =9 JHbs H = o]y Ehe Y, B = &

B

LR g ) e,
A NE A Ylol A el £4e B 5 glis 45l FAOK)O R
@33k k.
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[267] [F4]
T Eloloj it Akt |Z2=E:skg (WA FUFEH | A&S(dB)
Al (kg) 3 =
2 ATdl6  [9.98 100 100 OK 100 60.4
A A7 19.98 100 100 OK 100 60.4
2AT8  19.99 100 100 OK 100 60.5
A ATe9  110.02 100 100 OK 100 61.2
A A 10 [10.1 100 100 OK 100 61
Rl A3 |10.01 97 96 OK 92 62
H]3lell4  [10.08 94 95 OK 93 62.1
A Al |10.2 100 100 OK 100 60.4
AAe12 [10.2 100 100 OK 100 60.3
AN 13 (10,12 100 100 OK 100 60.4
AN e14 (10.0 100 100 OK 100 60.6
A 15 [10.21 100 100 OK 100 60.6
H] 52 a5 [10.5 95 97 OK 94 61.5
Hlxel6  [10.6 95 94 OK 93 63
[268]  “F7] 349 A9
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[272]
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5 A7E B oo, Boao) e sfo]HEls g2 A8 3k
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g ool = {2 44 QAT 189 UL E 6,6 AH1260D) 9 1E-2] ofefr] =
AH1500D)°ll 400TPM 2] 71912 242} 1o 5haL, o] & HALSE] 400TPM | AL )&

T

Folste] AzEE A bool - atvlel whi e = A A 2o

b9

2D 10wt TSI EE 3.8 wo -
SLREALZ W WEGA] 7 3L S1e] Al vhgee] AR

40wt% VP-2F8l 22 300 T3, 77 129 5 &, 28% Y E L oF4=, 23.8
T 7] AN ZE 250000 A 20412 BF SN A THE FE 19.05% 2
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L R ] R
2751 A2 Holsto] 150°Col A 23%-3F 712 A1Z F-, 240°CN A 6033 A4

[276]
[277]
[278]

[279]
[280]
[281]

[282]
[283]
[284]

[285]
[286]
[287]

[288]
[289]
[290]

[291]
[292]
[293]

[294]
[295]

7hahe A ﬂﬂq}ﬂ%“imwé = HA A HA5L 1) ofhi] = A7t
10mm/m o] 2 A| b3 R F Al )2 FRshGch o o} gol Az sho| el

H Ao BEAS HUlete] w52 LJrqu sa=5

[ Al 17]
90&7t A2l sto] e skl w ofebv] = AFZF 20mm/m ] A A7 SL&
Al star= V] AAld 167 U R Aas I 5] 355 A2t

N
ol9} ko] Az § ;o] AL Arhete] B 5ol Vet

[A Al el 18]
U2 2 6,6 AH840D) &} o} 2 H] = AL(1000D) S AM-8-3F 212 A 2] 8hari= 7]
Al 169 TAF YPes Aze Py I A2sr) o) e o)

Az 5 Z=o] =242 H7Fste] 3% 500 HER AT

[ A<l 19]
L} £ 6,6 AH840D) <} ofF2}H] = AL(1000D) = AF-&38FaL, 90227 & A 2] 8o
A5 S | oF ] = A7) 20mm/m T A 7§ S-S A 2] o}ﬂ% A7 A Al

167 BAF PO AmE D A B A et o) o] of ol Az |
mro] B4 Aobstel B 5ol thehilcl.

[B] aLe] 7]

AL W) ofehu] = AL S 1ommym O 2] FAE AL A9l s 4]
AAe) 167 BAGF PP o R AT U Y 2T Azt o ol
Azd | mmel 24 Bobetel 1 5ol e,

[H] 3Lo) 8]
garet w) A 6,6 AHE 15mm/m U] A Al 913 214 A 9
Aol 167 TAF e R AaE Bl 5 IE g Azl o) e}k 3o

A" o 222 248 F7Fshe] 3% 500 HER v

(2] sl 9]
FAFE 7 LhLE 6,6 ALS 20mm/m o A7 F-41 8 212 Al 9] 5= 4]
AA ] 165 FAF PP O AE W Y 2SS A =3 o ol sk ol

Az 5] o] BAS @rbake] 3 sel Yehf ).

[H] 2Ll 10]
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[296] SIALS o] LU £ 6,6 AFE 25mmy/m U] A Al < 8 218 A 2] FFari= A7)
A Ao 167 FAUAt bR o2 A= 2 5] 3= 5 A2 o] 9 ol
Azxd @ =2 BA48 HA7she] 3% 50 YERN ST
[297]
[298] [H] Lol 11]
[299] AL w] YA £ 6,6 AFE 30mm/m U] A Al FY S AL A 2l star= 7]
Al 1637 Fdeahdor AFe Dy I=F8 A5} o9 o)
Az H Z=o BA48 H7she] 3% 59 YERN ST
[300] [3£5]
T (e B M)
FHEEk | |gF |BSA(C (W2 |3 A
g) 526.8kg | E (%) (%) (%) |(kg)
(%)
A 372 |5.0 1.7 6.7 86.3 18.6
16
21X 137.0 |5.5 1.5 7.0 89.2 19.2
17
2IA1d 247 |51 1.4 6.5 87.8 19.9
18
2o 243 [5.6 1.2 6.8 85.9 18.8
19
Hl o] (37.1 (5.2 1.6 6.8 83.4 18.3 ESA| 7} &5, H 2%
7 =
Hl 1l e [36.8 (5.4 1.5 6.9 83.2 18.2 ESA 7} &, I 2%
8 =
Hl 24 369 [5.6 1.4 7.0 83.8 17.9 ESA 7} =&, U F 2 %
9 o
Hlnl o365 |[5.8 1.3 7.1 82.9 18.0 |ESAI7F &S, W=\
10 s
Hl 4] [36.7  [6.0 1.2 7.2 83.0 18.5 ESA 7} =&, Wy 2%
11 &
[301] A7l T Al AR EH o, B % o] & Slo|H = = 9

O
A5 A4 16, 17, 18, 19 A&

1S 66 1ol ol A1) 41011017} H1A) gz
7ol wlate] W =5} Ak g o 5 2

6 AE T 2 B3k sl skl g )
IR =R Rt = K= A=et| BnkS|
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[302] 3 UYAdE 6,6 AE U] A FYsslo|B = =@y 8,9, 10, 11)=

[303]
[304]
[305]

[306]
[307]
[308]

[309]
[310]
[311]

[312]
[313]
[314]

[315]
[316]
[317]

wrdo] ubE StolHe = YmE R 4 st Y REE Bes @

Vb o] A Al o 169 o8l A= E sle|lBEE YRaEE FlEuto]E AFEl
AzxE e glolo]i= vhE Wt 9 S STt ’idS 4= AT S 7HAIH,
7] M2 150 XEEIES A X5 OIUH T}t E 2] ALY
6ol HFEFA vle} 7o) 3)a1, Elolo] o] 915 ek S 7t ol ti3le] 905
HHBJ}O}S’}EP. 7] Ehe] ¥ (34)2 E]—O]O] o) @ =00l thdle] 40
% 2] 370] S ZFE = 319t} B =5(35)3= 0.95 WA 1.00mm 2] 7 9]
Aol 42 A ¥ ¥ I F0](36)2} shore A hardness 40 ©] 2] 74 L 2]
AHBNE =S 5 vk M E(38)= Aol 152 =)0 (39)9} 159
Zolo)(4d) = ¥l M E B 75 o8 B4x ] HEe}e](39) vle] =)ol
Elo]of o] &1 Hlgkol tf&le] 3 55wl x| 5FS T

N

o
FH

£

M2 2R
M X f o X Ul do
_}‘_mlumﬁl-’lgkmﬁ

[ A e 21]
Efolo] Alztg @ A &AE AA 1790 o) Alzzd shol B e =
HAE AMEE 3 Al Q)stars dA o 209 TG MR SR Ele]o] 2

Azt

ol

(A A] el 22]
Ebolof 22 914 2 A7) 1800 o8] Az ol He] =
HEEE A8 e AL At Ao 209 FAT HE o= Brolo] &

SET L1

[ A] el 23]
Elolo] A 2H& 93 2= A E A A o 190 o8] A Z=¥ Fte] =
HIEE AR E AL A 98 A o 209} FUI UH O R Elolo] &

CESS e

[B] nlo]] 12]
Elo]o] Al «h-& 913 Z= A A S Hlule] 7¢) Q3] A% slolBHEl = YIS
A& A A 9] Bhari= A Ao 208 T A HP © 7 Blo]o] & A 3T}
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[318]

[319]
[320]

[321]
[322]
[323]

[324]
[325]
[326]

[327]

33

PCT/KR2017/013279
[3%£6]
A o120 | AA] 21 |2 A d22 (A A]A23 |H] L 12
A e A A PET PET PET PET PET
T AW |1500d/2  |1500d/2 1500472 |1500d/2 |1500d/2
b
dekg) |24 24 24 24 24
A Al (gl |60 60 60 60 60
d)
W Zglo] (A AAlAl16 |2 Al a17 [AAA18 | A]A19 [H] L7
p/] le] le] [e) p/]
stolB ] |StolB ] |slo]lHE] [dlo]lB e (sho]B e
Hia= HAE HIE HaE Ha=
el o] o] A 35 1 0.60 0.60 0.60 0.60 0.60
T ~=5 |1 1 1 1 1
NEgol= |1 1 1 1 1
_/,:
[ A] ol 24]
H kg o] *‘Al o 160l &3l AlxH sto| B o= Y& ALEsho] A%
] elolo] = 74 ek 9] = Soto] /)] 2 A TS 7HAY, A
T S 2 150 X H S5 AX 5. o] " =)o) E 9 29
ALk T2 3% 790 e vlef o] a1, A A 209 LGP H o2
Efolo] & Al £33l

[ A] ] 25]

tholo] A 2S 3 A= 2 A S A A o 170)] & 2w E slo] B o=
HAEE AHES S A elstars Ao 209} AT WP L2 Brolof &

RESC s

[A Al ] 26]
Eholo] A1 412 918 T A1 S Ao 180 o8] A2 H ol He =
HEE S AL S A Al 9lshais Ao 209) B @ W o= Bo]o] 2
GEST TIch
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[328] [E Al 27]
[329] Efo]o] A xh& 3 A= A E A 199 ol 5] Alx=F stolH el =
HA=E AR Sl Al 25t A A ol 209 A& WHH 08 Bolol &
A z23F 3 T
[330]
[331] [H] Lol 13]
[332] Elolo] Al 4-& 913 T = A A S H]ald] 79 Qéﬂ Az slol By = di=E
AFE-3E 312 A 2] 5lai= A A ol 209} B e I o 2 Elo]o] & A&t
[333] [3£7]
AATd24 | AA] 25 DA 26 | AT A27 [H]ale]13
Fh7h2 | 2] AAlell16 [AAIA17 [AA[ 18 [AA]19 W] le]]72]
o] o] 2] 2] 3ol B.g
Ssto] B o] |l B Y |Sto]H g |dle]lB Y] = a1
= [ L [ UC 2 I AR s I A
A Eeto] |AA) UdE  (vdE (JdgE W E [WUdE
6,6 6,6 6,6 6,6 6,6
A/ |1260D/2P [1260D/2P |1260D/2P |1260D/2P [1260D/2P
AH)
FE(kg) 22.4 224 224 22.4 22.4
Efo]of AP x| 0.60 0.60 0.60 0.60 0.60
A et ) 2 2 2 2
MEolF |1 1 1 1 1
_/,:
[334] 271 A Aol 20, 21, 22, 23, 24, 25, 26,27 2 8]l 4] 12, 139 whak A £ 205/65

R15 V E}o] o] 2 2000cc 55 2] 5830l =8k al 60km/h &5 5= 2 58 5} H A
2 o) A A8 i A5-S ZA3te] 71 T P9 9] kS wol Z(dB)E
UEeEMg on, 2FE b 2 =3 j’;—i'ﬂlﬂ SHAXTLEH AE A5
5] 1007 5ol 599) 915 0 7kohe] L ks chgel 3 v
vFERH QA TE W52 FMVSS 1099] P-H| E¥] Elo]o] W54 | 2= E(P-metric
tire endurance test) HHH S e} SAH S A /%] 38°C(°C), E}o) o] # 7] 352 85
90, 100% = o2 423 &% 80km/h = 5Fo] 5 344 11 =3 5} o Ej]EUr
Aol =, bk A ol Elol ), B] = 5 of i 9ol 1 v = Fhe], me
T D A S AR X e
e ahodoh.
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[335] [3%8]
T W [BElololi <Akt ZEFX A FHEW | A&3(dB)
Al(kg) 3 E]

2 Al 2 (9.54 100 100 OK 100 61.2
0

Z Al <l]2 9,70 100 100 OK 100 61.4
1

A A2 (9.55 100 100 OK 100 61.4
2

A Al el2 19.69 100 100 OK 100 61.3
3

H] 1l ] |9.60 96 95 OK 926 63.5
2

2 Ael2 19.64 100 100 OK 100 60.4
4

21 AT)2 19.70 100 100 OK 100 61.0
5

A2 (9.63 100 100 OK 100 60.3
6

2 A2 9,71 100 100 OK 100 61.1
7

H] nle)|1 |9.60 93 94 OK 92 64.3
3

[336] A7 38 Al AR H oo, B Uy mpE slo]luy = 2= B A3k

[337]
[338]
[339]

E]—olo'](/\]}\] ] 20 21,22, 23)‘: 7]] —Lﬂ-oloﬂ ]_/1_01§ 66/\].1:‘ I}] 7474] EO]——].O:]
A5kl 2 1] LhSIE 6,6 Abe} of b = A}l Zlo]abo] 7k 1hA] $2i= ol B ] =
S5 2 AL F ] T 120 Wlahe] o) ke B 2 R A el E)
=51 o, Elolo] o] &) E i E] Edl a4

[ A] el 28]
Elolo] RA-& AR5 Al£str] skl Shell A A gk el whet A E 6
H ofefu] *d%% Zp 2 At 182 WU 6,6 AH(1260D) 9} 14-2] o}a}u] 3
& 7hzh Folshal, ol & @AFSte] 400TPM 2] ALY &
o] ) *3-9—5'% A 2R Y. A= 6,6 A= 10mm/m G A Al 59 & A}
ol % trle] W o r ZAE ANl FHAIA AN S stk A EA
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2%2] /"Ei(stretch) 718kl Fo 2k Al T o] BoF o] WAl R] gk =
Z4 3] =R
[340] 29 4wt% d| */«] =456 5T

[341]

[342]

[343]
[344]
[345]

[346]
[347]
[348]

[349]
[350]
[351]

[352]
[353]
[354]

[355]
[356]
[357]

=]
o
X 10wWt% T4 ER 3.8 T =
ALHEA] 7] "G A 7] AL 21 e ol v =2
40wt% VP-2FE) 22 300 T35, T 77 129 T, 28% Yo7, 23.8
SN A7) A A TEF 25°Ce A 2043 B SSAAIA LR E S 19.05% %
e R R R
A& Folato] 150°Col A 283 &A1 5
7ot DA 5 8t YA 6,6 AHE THAIA
HEA A el & F=e3A o9t

- apan
@ro] 242 Brhstel ®ow vhehaln

, 240°Coll A 60=3F A&
T3 3 2 o) 7} o} ehv] = ALe}
Fdy

o] Az o] )= 1

[A Al 29

ofghn| = Ale] A 57} 10006 Y o,
A2l star = A A ol 287} F A G
ol o A ¥ sel w48 Y

AE 6,6 ALel A7) 840E ol 31
2 Sfolre = 5] 3= Az
7vatel 3 9ol Lohl AT

L}
o

[& Al &l 30]
A= 6,6, A} E 20mm/m ©] A A 5831 7027 A7) 3 AL AL]sta=
A7) AA e 289 At WH o g Age 1] g 2 259 o) o] 9} o)

Az o Zre =42 F7hske] 7 90l YER AT

[& ATl 31]
LA £ 6,6, A2 30mm/m t A 59l shar 8ozt A E] & S Alel skl
71 A 280 FAF PR AIE R H ZES AlZsRY. ol e &l

Azzw | Zee] =4 % G 7ste] 3 9ol YER STt

[HA] o] 32]
= 6,6, AFE 40mm/m B A Al T3 9033 A - 2] ¢ A
7] Al 283 L WHoR AlFE D Y] A= F A £ T 0| 9 o)

Azd ¥ Zee] B4 Hrate] 3 ool ER T

[‘j]J_Lo'" 14]

Aa=e AxE H?P AALZ- A AL, 1H-2] oldlu] = A(1500D)°l 40 TPMA
AAE Fog i 13%0413 18] o} }m] = AK(1500D) 3 A7<1 0]
Holwx] ok 1%4 vhd A}(12601))3 77} 400TPM &) 719)-8 F o] 3o
StAAE Al & &
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[358]
[359]
[360]

[361]

[362]

[363]
[364]
[365]

PCT/KR2017/013279

FA gk 2l A 93tar= AA o 283 TS PHO R Flo|HEE Y =S
A 23R} o) 9f o]l Alz2H ¥ m=eo] 242 H 78] 3% 99l e A
[H] Lol 15]
Aol A28 2% AALFAA, 18-2] A E 6,6 AH1260D) X
olg}u] = AH1500D) & Z+2) 400TPM 2] 719) S H-o] 3} o] S} AALE A 23} ar
FAGAA JAE 6,6 A9 ol V= ALS g2 dol=2 538 AL A 9] star=
Al 280 U HIH O 2 slo|B Y= B =B A5l f 9F ol
Az ¥ 2= EAE H7Esto] 7 90 e AU
[3£9]
2] 2 =4 H| 31
A8 kg |32 |FFEE(% |[ESA(%) | W3] 25 (
%6.8kg(]) %)
%)
2] ¢ 28 |40.5 3.8 1.1 4.9 70.8
2 A 29 |26.8 3.6 1.1 4.7 71.2
2] 30 |41.1 3.5 1.3 4.8 68.8
A 31 |40.7 3.2 1.5 4.7 67.2
21 AT ¢ 32 (41.3 3.0 1.6 4.6 65.0
H| 1l d) 14 |35.4 5.0 1.7 6.7 72.1
v nlef 15 |36.3 4.6 1.8 6.4 71.2 Y257}
s
71 o Ale AxtE B oo, By mhE slo| B el s Yo E o
74 $-(A Al el 28, 29, 30, 31, 32)= B)alelof] &g v o & A ¥ dlo| B Y=
5= o Hlshe] o] adE S o 5 T
[&A] & 33]
kg o] A Ao 28] 9] &) Al ‘S}OIEEJE HAE=E & o] 2 AL8-3}o]
A A£E Y] F glolo]i= vbd whak 9] & Eeto] Yid S 2= 9 ASS 7R,
A7 7T 15| 2EElE 5 A XSS o|ulf 7ol mE o ALY
oF2-2] 3% 100 vebdl vhel o] sfar, Eloloj o] 915 whak S5 o)) o 8o
905 Z} 5 = vl gk }Oﬂﬂr F7] Edho]l 9 (34) Btolo] Hl dH o]
th3hed 40 W #] 80% 9] ¥ro]l & ZEE = 51t} ¥l =5(35)= 0.95 W *] 1.00mm
273 el 17N ZF Aol 42 A H H) 1 F0(36)2) shore A hardness 40 ©] /2]
Ao =g a@37)E 2 EE g W E38)= Aol 159 M Ego)(39)2
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152 o X ZefolddhE ¥ H“EPJJ? of of &l B.7+x ™ & efo](39) W &
NZelo] =7} elolo] o] 155 whako]] thalo] 3 8 8 & & Hl %] 8L

[366]

[367] [ A< 34]

[368] Elo)o] A 2S5 A A o] 2900 o] &l A £ slo]H 2 m
HIEE AT A S A Qstar= Ao 329 AU o= glolo] &
R EXI L =

[369]

[370] [ A] ]l 35]

[371] Bfo] o] A &5 9 gk
Ha=s AL8-eF 28 Al 9]
Al £35S T

[372]

[373] & AT 36]

[374] Efolo] Al 2g 9%
Haz=5 AL8-gE A
A 25 T

[375]

[376] [ A] & 37]

[377] Efolo] Al xh& A& ZE LA E A 3200 o] Az dtolH =
HA2E=E AFE3E A8 A stari= A Ao 329 FAZEHIH o7 Elo]o] &

Az

[378]

[379] [H] 2] 16]

[380] Elo] o] A 2H-2 91§
HAE=E AFE7 A
Az 83l

[381]

[382] [B] ule] 17]

[383] Elolo] Al zHg 913 F= LA E )
HAEEE AL AL A 2)5kars 2 A o

SET L1

o 150 3] A =H sfol B =
329} TS WH o 2 Elolo] &
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[384] [3£10]
AAL 3 A3 DA A3 AT A3 Aol (Bl | H] Lol ]
3 4 5 6 37 6 7
dnrd = Eabt I b= L s RS I o R et I == | B == [ ==t
gale |dHe (dAe (dAd |[dle (e [l
dzg [d=zg gz |d=zg |gzd |dezg (gezg
dolE |delE |#HelE (HolE |Ho]E |HelE |dHelE
T2 (d/ [1500d/2 {1500d/2 |1500d/2 {1500d/2 |1500d/2 |1500d/2 |1500d/2
A
(K |24 24 24 24 24 24 24
2)
w7 (60 60 60 60 60 60 60
I=(g/d)
MEG (A (A2 [ EA 2| A A3 EA 3 A Ao B alell |B] a1
o] go 92l slo] [02] &}o] |19 5] |322 4e 5¢
StolB (B (M |HIn |lo]H |Sfo]H Sl H
= H3zs |4z |"dze (gdeay |ded =
Haz= = = Ha=
Etolo] |sHE 1] |0.60 0.60 0.60 0.60 0.60  |0.60 0.60
Tk~ |1 1 1 1 1 1 1
=5
MELt |1 1 1 1 1 1 1
o5
[385] [Z Al el 38]
[386] B oulg o] Al A o] 289)) 2] 8] Al ZF Flo|H s HaE S Il o
Abgsto] Al 2E Tl D Brolo = vhd Wk o) 5 Edto] 'S 2=
TVt 2T s THAIY, A7) A S-S 15 0] R E S A XSt o] o
MEeto] d 7h7bs Ao AFFS th5-9] 1% 119 YR Hhe} o] shar,
AAl e 3330 FL Y o = Elo]o] & Al &5t
[387]
[388] [E Al el 39]
[389] Elolo] A 2H-& 913t 2= LA E A A o] 299 o] &) 4z H o] B e =
HATE A 28 Al elstars AAld 337 A3 Wi o R Bo|o &

Al z=8k3l et
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[390]

[391] [ A] &l 40]

[392] Elolo] A2 ¢ TE LA E
HIAEE AMES S A9l
Al £35S T

[393]

[394] [A Al <l 41]

[395] Elo]o] A|2h& 2l &t
HIE=E AFE3 218 A 9
A 2813 T}

[396]

[397] [A A el 42]

[398] E}o] o] A =}t s =1
HA LB A8 3 48 A9 slari=

Al sk v

mlo
»

2 A o] 320]] 4 ol Az spol v el =
AAl ) 333 5

[399]

[400] [H] 3ol 18]

[401] Elolo] A2 9l ek A= A4S Had] 1 2] &
HATE ALES RS AlQstars Ao 337 T U WH o R Elo]o &
Byt o=

[402]

[403] [B] 3¢l 19]

[404] Elolo] A 2 918 = A A= \)5ld)] 140 2] &) A=
HAE B ALEe A& Al 9lstars AA o 337 A gt c}

SET L1

EE r*ﬂ
lo
ull
Au)
o
92
ful

Ex. 2011-216



[405]

41

WO 2018/101668 PCT/KR2017/013279
F11]
AA A3 DA 3| A A4 DA ell4 [ Aol [B]aLe]l (H] el
8 9 0 1 42 8 9
FEb2s (2 A] [AA 2 [ R A 2|2 A 3[R A] A3 (R A] o] [H]are] 1 |H] a1
8] o] sto] (02l slo] |12l 8] |329] <] 2]
stolH |Hgl= |HY= (BY= |glo|H |Sfo]B |slo]H
gl= H3z=E |dzse (dze |geY (fey |g=
Ha= = I 2 e A
MET |24 |[UdE6|tAdE6|ULE6|ITUEG | UL E (UL E6 (LA E6
°] ,6 ,6 ,6 ,6 6,6 ,6 ,6
TFA(d/ [1260d/2 {1260d/2 [1260d/2 [1260d/2 [1260d/2 [1260d/2 |1260d/2
ghed AL
JH(kg|22.4 22.4 224 22.4 24 224 224
)
w34 (50 50 50 50 50 50 50
T (g/d)
Elo]o] |sH 1] 0.60 0.60 0.60 0.60 0.60 0.60 0.60
7+~ |1 1 1 1 1 1 1
=T
MEt (1 1 1 1 1 1 1
ol F

[400]

7] A AT 33 W #] 42 E W] 3Le)] 16 W #] 199]] whe} A 2= % 205/65 R15 V
Elo] o1 & 2000cc 55 9 582kl A23hal 60km/h S5 5 G- S HA] 2FEF
el A Ak 283 5451 7HY T3k G99 & ol =(dB)E
Heble, 2& b8 2 A i E SAAVE AE 545

A5k 1004 el 5732 @9l 2 G rteke] L A9 E vl 7 49

LeRH AT WAl FMVSS 1099] -1 E 8] Blo]o] W 7-4] B 22 E (P-metric
tire endurance test) BH S Wl 54 -1 A A 38°C(°0), EFol o] 3£7] s12] 85,
90, 100% X7 0.2, F3) £ 5 80km/hE 31o] & 3443t F3Y 5l Ed =1}

e i A B T RSN B A
Ao, ME Aol o 48 23S 4= gli= 4o $AOK) 2
A sk

Aol =9, shob s sz, oy ol u, ) B
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[407]

[408]

42

PCT/KR2017/013279

F12]

T & Elo]o] F |5 Z2EFeH (WA Y E 225(dB)
Alkg) 7 E]

2 A 43 19.98 100 100 OK 100 60.4

3

2IA] 43 19.98 100 100 OK 100 60.4
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[0001] & 29L YUdE 6,6 £= HAE 6 A 9 ofgtr|= ALE o] 87
178 golojzme B o] E A& dud F7|Y Ereolojol] &gk Flojtt.

[0002] H< &° == 2739 AAdF A=) ds Fdeol wat elojo] g
Ao AR AMdHAA gkow, 53 A7 FA F7F, FASES G
mel bAde] S Zad Helolo] Ed 94 A4Hm . g Holol
A S7F &7 FA Bt5o], ERoloje] <bd ZFE g ®IEHI U= FA

U, Bfolo] GACIME Elolojo] bAAS HFofstr] AR Wl digk AUt

(2o wWAol He 7&]
[0003] @t o= F7|d AHL Eolo], Hop FAlstA = HgH| 7k 0.65
~ 0.8291 F719 #:WUL Elolojo] Iyt ZFelo] A= EZgdddH gy

O|EZ} ®Wol 20la flow, o]gld HAFWTF H, Bod FASHA= 0.70 wwte]
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sgeol=g) mustel 1 B4 FHAF Al FFt sHHe] mtedA T A
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o 433 we REYLE 2t odd B9 Aoz Aste] Sedaadd
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a7 Aok, a8y ole I F o

rr

z27] BEYUAE 9 WYEEE &7
% ddo] Roys= AAMI(DRT, RDOIAR & 7t gstdo] FA0 A=

Direct Cabler QA7 A = AMEE

¥
3%
rr
M
2
fui)
9
X0,
v

aly

[H37]&1L3]

[53]

4
rl
el

[0006] (53]F3 0001) =|=E3 A66013783%

(g gl

(sl Astax = A ]

[0007] & &2 foA Zled FTH7I=d =AFHS 2z Ae=

Bgo] B AR 6,6 A4 R o= AR 0] 8% stojnels sl Az
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[0008] & ZHo e EAL A7 UYe 6,6 == A2 6 AF & o}

UE 6 APL B Bol £ Azd AT o) WIEEE AL F719 Ao

e,

Efojo] o] FFta Fefo]l e ] EFo] 2 AR slolBRIlE | Z=E AT

3

rr

Aoltt.

(A9 H2 ]

[0009] 2 wede] HAF AA| Fujo] w2, sojnes P nci 129
A

LA E 6,6 = LJAE 6 A} 2 129 olgtm= A}E zF A

-

A | Aas; 9 A7 AFEE Yol FAANY F A st UAE 6,6 =
= UAE 6 Aol ZAolrt ofgtr|= AL giH] ¢ FolAEE AFHAN AL 5HL
= 3o},

[0010] ¥ 2o tp& #ds 44 e w=d, solBdls § I=s

AxlE)sle] YU 6,6 B2 JUE 6 Aol olsf ofgtn= A} Wiu] © ZolxE

[0011] £ Age] = U2 HAE3 AA HEd w2, slolugls f 3=
=4 IEE FIASEL u, JIE 6,6 = UJAE 6 A} ] olFgu= AU} 5

WA 100mm/m 71 AL EH o= v},
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[0012] & 8o = & A AA Fejo] wam, sfolue=E | 3=

ol
Ay
=8
Iy
it
ra
_QIL
(a2
I
(hA
rft
[@))

,6 o= L}—C’é% 6 }\} ﬂ]]ﬂ] o}a}u]E_ }\}7}_ 10 mz]
30 m/n 7 Ae EHo ).

[0013] & &2 = 4-& HE3 244 dHo] we=d, siolEgle § 3=

[0014] & 2] A A Fejol] max, HHd 37 gololE 4
g stolEle § e Al WS 129 AR 6,6 = UEE 6 AF R 1E
o ofeprl = Apell Zb 200 W] 500 TPM Aol TYPLS FATLENA SFAAE A=
e Tl A7) StAARE 2222 FAbsted 200 WA 500 TPM Aol melE o
st BIER Axst= @A R 4V BREE T A6l JAAN F AR F 8

UUE 6,6 = ULR 6 Ale] dol7t oletm= A} dlb] o @O ES @5

(00151 ¥ @] e Ade 44 Feol 2w, Hd 3/ ehelo]
g A% SolBUs | nsel Az PR Y] AA @AM AT 6,6 EE
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2 ool 2AFT AT SEE 130 WA 240TelH, FA A 50 WA 90
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[0023] otefjell A £ IS FFE =HE Fxste] AA] o F o] &3t A

AstA Aol HTt.

[0026] | A, ¥ T8 AFEH= HEE A9 Alx dHs AR} =85S

Fxzst] Ao ATt

Aol A LS 7K E ol E=(amide)7]1E TFsta, 4A 7 2 AL ES
7bA A4 (erystalline)& 7HAt. ARbdgo=w EolH]=(Polyamide)= ©lF|=
A (-CONI-) o2 dZ2d SgAe TS rlstH, Holdld 271 4o 53 5%

o= 9 5 Avh. ElohE: B4 Tz o] ofn= Al olste] SRe] &

=)
(]
[\)
=
t
e
ik
R
O
—..r.l
s
Iy}
rlr
£
o
1
o,
=
ju|
—r.l
2l
o,

sty 2 ddAdo]

f
],
o

Fe PR, Sehk, et
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] o}u]

2 F
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[0030] ¢

a8

[0031] UJUYEL ET&A4

7K

Mg =go= Az

22 (Caprolactam) <]

3T

e -7}

T
T

1814

Z3}17]

A

7} 670 0] 7] W Eolt},

i

=23
i=1

)

&&

Rk

[00341 g

[0035] (¥+5-4] 1) 7}

z2e

cach

[0037]

i

i
>~

kil

6,62 FAldE#AIT] o}k
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[e)

1}

Aol e},
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[0038]

[0039] (W34 2) FAME T olRls} ol Zike] H5¢ T w3l 9

T UHAE 6,6 T

[0041] Z A E Aol Zoln = FPELS FHAT 3559 FAH E o}

tTolul= wE ©eE SR, uhgAsAE @AYol or = weR

[0042] @A, HExoz Eelsdibigdotr]Topuls il ol Fejop
ME SEFEA L FTHAL AHEE 5 Ak oldW Tolrlt FE AWE

ol B 4 k. F(AAHMEA ofrjLopm =) (GUR 6,6); Fel(e-IhZ ol
=) (JLE 6); 9 280 FFEFA 2ol 9 AeRE VAR F@AT ALE
2 4 QAT JYE 6,60 717 vk AT}

[0043] ZF A E dlotr] Zotm| = Hol Az FHA4 oA EAXAAL T4

dojrtar, 50 ppmE T o Ha o]ide] FE o] olsdRE &t WA

A 2 g Av. Axd EFIAFE ol Zolr|E H2 = 10 =AlE FA
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of 9lstq HF= Ax=

it
T

[0044] = 1& F=xstd, ETdim oy Zobr= H2 A1) R =<
(2)& Ff wtEAstAlE 270 WX 310C o] AR =AM, wigtAstAl= 20 WA
] =

£8 HolAe AdEm/=SodAe dH0)2 AL

o WAt 4R AALE At oAHA dr.

[0045] &G XA FAolA Heol A o] o3 AFAZE 3 YA 3022 =

W

gsjojof k. Wl B Uj9] ol AFALHe] 3% Flutelw o]B A9 olx} Ftrt
22EsE, s0xoldold HEF AL F/AE Astel AR 4D + Ar.
Ed §4 34 RN AEF] 22T LD(Ael/AA)0] 10 WA 4002 HE
Ho] whgrAsil, wep g7] 237l L/D7h 10nlwe] HW #As §go] oY

108 Z7sA HEd AT o AF Asrt Astel Aol weld F 9l

[0046] AlZ2¥ &FL=AHDHE YA4THB)E FHAA FYLsA L.
w4 13t AAL WG HB) A dAETVIE EolFe WOl wE &F 94
(open quenching)®, €38 29 WdZ}(circular closed quenching)® 2 YWALE o}
$EZF 34 (radial outflow quenching)Hoe= B/, A7 HH F & 4

Zt(open quenching)®i o] Wit sir}. ol W79 ()< Fdstd nstd WEA
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[0048] Az="E -7

D= FA
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HH

Foaf kel 9
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ok AA=7 AP,

[0019] 2=}
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#7F AWHA

2.08) o]sk%

i

200 W= 250C, ©]

E_E
14
o}

pou

ato] o]

‘CH

of wet Axd ETotv|=E A= (1 3 WA 699

[0050]

HAEFHE(160T, 308), (2) 9.0g/d oo Z=, (3) 10% o]49 A=, (1) 500

=] 3000 4 o

o
o

=

J

sted A=

Nd

o =
=2 %

olo

I

o] 20~40° 9 ZIE==2 FFI o] 2

il

N

ATl A

AFE =

=
-
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24, EZveEdAe gz goln| =(PPD-T), E|(4,4'-Hl=oldeol= HEZE

ot =), ZT(dEHHIddA-A4,4'-HASA-75 A4 otm =), ZE| (vt d -

(NMP), N, N'-tjHgolsEoln]=(DMAc), AAIHEXEAF o] =(IIMPA), N, N, N',
N'-HEZdEd $doF(IMU), N, N-UHE X Eolr|=(DMF) =& ol&9 EFEo] A

24 F v, A7 FrIge=+& CaCl2, LiCl, NaCl, KCl, LiBr, KBr, L& ol&

(00561 o]o1A], 7] F@-&wol BEE clofule SN A EFEAL A

@tk 7] BBE tolule seh-sdATiolEl, 4,4 -HobuwHAE, 2 6-11=

gdlolyl, 1,6-vZE ol EE 4,4'-Totrxdl=oldetol=d o+ Q.
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HEzgtols, Ee 1,1z @074 gE28ol=d F A, A7 14 F

4

e T3l FEEA el oH] FEACE AT, oA, AT FFEel BF

>
o
i,
o
o
At
0
e
rd
i)
o
o
At
0
2,
>
[r
sk
)
)

n
i)
of
Ju
2,
£
&
e
AC)
i)
Y
5
e
=

H# Zgolu| =(PPD-T), E|(4,4'-Wl=oldeto]l= He|Zgolr =), Z] (e}
dal-4,4' -HHdA-T B AL olme), Ee EGldHdA-2, 6 gt
A boln =) 4 Qltt.

[0057] ©]o]A], S@RES Fo AAPHE FAHE F3A1717] At 37 =%
g 0o NaOH, Li2C03, CaCO3, LiH, CaH2, LiOH, Ca(OH)2, Li20, Ca0 537 Z<& <&
Z7] S¥ES F7eH. @9, 12 R 22 FFIFHES T3 X THE A
=& sl &8 AHE Ee] o §8A4S TN Aol 5 TAHEES

Fdst=E wEd 5 A o, dFE FGES EsAZ = A FEES
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[00601 471 ofgtv=E HFe] =4dos A= B AFAE So] 234

At a2 HIEA] ol FAH = AL ol FHATF FAL F U= BE =
dol 2dHE AL =8oIH.

[0062] & ™ol wE slojuzl=E § ZE=EE 189 UYE 6,6 =€ Hd

6 AF 2 10 olgtnE ALE ZF Adsta olE FstedA © AmsE vE R

of ARAN F FAF] GLE 6,6 == HAE 6 A Aot ofEtH = AL o)

H 1 oA =E EFFA7 AE 5H o= i, o9 To] AxdE J Z=E §

AstAS W, HLEE 6,6 == YIEE 6 AF di¥] o= AP 5 WA 100 mm/m

[0063] Alzd YA 6,6 AF B HAE 6 AF D olZHr| = ALE 0] &35}

M. H ZE Axe A=A ZE &

47-20
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[0064] & 2o AABAL mrk FAS FsE, 37 Pl o8 A
29 AR 6,6 A EE AR 6 A R olrl= A= AHE A4 47 122
7 R el A AW Tl HE AAZEH AAbstel Blolo] mEg ‘A
== B AxPt. AuSE wolo] ZEF AR 6,6 A B JAE 6 A} o

ofeg}r] = A}oll s} (Ply Twist)E 71sk F9] A< (Cable Twist)E 718t &Aoo

ol = Am=o Halo] ZAaste UYWH2E7F AHeEr] A, 500/500TPM Z=3d 7
Sol= ¥ A87F A Elolo] mEgow HHEEA| tt.

[0066] AALel] AL&HE HAE 6,6 L= JAE 6 AF 2 ofgtr|= ALl A
= Z+7 500 WA 3000dH il Ae] wmpgAEE. 500 dlye] wwke] A-g-
500TPMAl A 738 A 3F7F w9 =3, 3000d|H o] 23] 79 2001PMe A WHE X
7} At BE ulerA k] eftt.

[0067] A= 'AMEE= (Raw Cord)'T= A& 7|(weaving machine)E& A}-23}<

AR5, 2gia F5E AES G394 A4 L AFgEHe] ‘A= THA A
<ol &4 Bololax=g 'H (Dip Cord)' & A ZHAT}
[0068] & o W3 AL Hoh AAMs 293, 938 479 39
47-21
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e o224 24

5

AEse A

o] RFL(Resorcinol Formaline-Latex)©]Z}
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te] AAlE
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‘CH
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gdelolE e ZFddEdAL

A
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s°lH,

A 925 |

©

Foll HAAF
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ool = e 2

sh7ol Z1AE «7F ¥

1ol Alzg 5 9o,

3

HE ol

A

[0071] 29.4wt% @] AA|

ol 25T

[

Al =

{

s

129 =R 28% otR 1ol 23.8

3%2] A& (stretch)S

Fd 0 WA

3

51)4

1 WA 2%e] Aol o] Fo1d

A sA

Q= 3sl11, v}

Ay
=

HH

SEERR
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SFE Aeols 2= YRE PPde] YEso] PUE WsE o] BrbEAY

[0073] AF A FAHFL 3ygE 7102 AF FA diste] 2 NA 7%7}

Higgsiet. g 33 F slolBH = Jass 120 WA 180T Axd

o}, 180x% WA 220%%r AxSH 1, Az FAAHAqA slolBElE HxmETE 1 YA 2%
HAER A& (strech)o] & AEloA AX=H+= #Ho] F8stt}. 2173 vj&o] 2 A

A HlES -2 WA 3% ARl E RISk, EAE AREE 502 WA 90x7F H A5t
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[0076] F= 2 A= E¥et A7 E89 =8 Tl =dsta A =

[0077] ol=&igk A2 FA-H A, AP FACNA ofzir|= A} & 1}

UL 6,6 B HAE 6 Ao mYFE FYSA FAske] AnE A F DAY
e AAA sE

UAdE 6,6 22 4L 6 A7 FHFIHA Ha § 225 Fo
Bg w(3d) 99 dold ULE 6,6 £ UAE 6 AF tiH] ofFH= A7 A A
LEldth, HAE 6,6 B UYE 6 A7 Bo] $F38te] ofFu|= A7 Ag4E <)
FARA 27] WAL HAE 6,6 T AR 6 Aol s AL o]F WA
ofgim| = Ape] o]&f LAYZITE

[0078] 47 Y& 6,6 5 UYUE 6 A9 FFo o< do] Aol |
2EE FoAHES of Z Ak Aol Aelzk 5 WA 100 mm/m A= AL of &AL
Aom HigAsiAl= olgtHl= ALFF 31 o] A o|rt. bmm H|REOE Zpo]7b v
= A WYE2r gasted gAdstx ki, 100mE 23t o7t v A
Yol Faste] AAEA vk, B EHel dAA e wt=" 10 WA 30 mm/m =}

o7} b= ol 71 H AT,
A WMEE F5S /NG F gdom, Y olebiE Alg Dol #es S
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AFAIEA 27] AP HYE 6,6 = JAE 6 Aol 93 @2 EETH~

[0080]1 A=’k Wl wat Axd siolBrdle § == UY=2X271 85%

ojdd e SRR ok, Wy EE7F 85% mwtol® Elojoj= AFAl WA o]

[0082] o]¢} Z& FAHE B35l Alzd slolBlE Y3te 834 ¥
olojo AxE sl AEHA=H, 7HiA 59 (Mold) WHlA ™ Elolo] (Green
Tire)E =dH=Z FEF = A2 olEr=E AME @522 AFSE w ¥ o
=°] A= Aol Hlst] WPo] &oldA &3t Etolo] AXE HFA 7] A5t
AbEET. ol T FAL Edlo] Axd SlolBRI=E PYI=E 5838 Eolo

o

of Agstd, 2 ASeo] D Fvks Zejolo] A gH o] oletn)

I
>
it

= AHE W AV S 2e udEY R 838 Adstn, JIE 6,6 Bt
2 A8 o EAL He we 2Ees 2 jade Ade

of W E=7F ¢ 1245 EelolE Alxzstr] fshe] A8
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[0084] = 3& Fr=xstd, ©ERoloj(BD)9 Bl=E FHBHES 4z vHAIZdA

gode] Hl=mo](36)7h Bk HEIe(36)E AXHoE #AY DU EE 9

8

E ZFHor wEARAE o] utgdHsitt.  wigEARe HA FHE 0.95mm
WA 1.00mm 2 7Rl 3= Aol 4x4 F+2E FASH, 4x5 F=7F Fot.

[0085] & o] w& Elojo] m=2o] AA] do 9lo], A= ¢ (35)L H]
=EH@BNE M A3, 4V HEdE@GDHE 493 FF ode AEE Ak
317, ulEAslA = Shore A hardness 40042 AXE 712 5 Qt},

[0086] & o] wEw, Eo]o](31)E BME(38) H AFTHo|(39)e 23}

of FekR7 BAE 7 Ao, MEG = F A =L, 42)F o] Folxl Ao

ol

BE ZE(A0)E Egst EE ZFel(40)8] ZEMUD = Eoloje] dF ¥
G Wl sl oF 20° © == g £ Aok, WE FF](40)°] shie] =
(AD= 95 BF T4 93 dFse $Fe=, & dE o109 Z=U
2)e] W wE MY £ Avh. e BEGES)E oo Fo Zelol
EZFE F dor, s FsAE 16 WA 247 ©] MR wAE = Ak, BEQG
8)% Elolol(3D)e] e Tol :=RIOERES EEGY] Fod HAnFHIEH
SUE A Agste 92E I AEG8) ZEUL, 12)E SEIAER Az
2 7 A, 227xE S dAR, dele] FxE AGd £ Atk #WE(G8)9
el A FEkel(39) 9 dlAETl(4)7h BAAE ] gled FEetel(39)e] 2=

(45)= Elolojeo] AF wWhake] HysHA RAFE o] Elojo]o] md S wE HF

47-26
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ol A &ekel (4)7F A&

FE(45)7F AHEEY. 159 FY

(39)¢]
2 Jdx, ntgAsHAE 1T 259 AETe] 2 1 EE 259 dAEgolrt B
Zg 5 A
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A5 HA 6 HA] A7 H A8 1] L o6
T2 2~ A PET PET PET PET PET
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34 (kg) 24 24 24 24 24
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A Aol 9.70 100 100 OK 100 61.4
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H)alof]7 9.60 93 94 0K 92 64.3
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From thc INTERNATIONAL BUREAU

PCT

NOTIFICATION OF THE RECORDING KIM, Hak Je
OF A CHANGE Phoenix International Patent & Law Office

15th Floor, Hibrand Building, 16, Maeheon-ro
Seocho-gu, Seoul 06771
REPUBLIQUE DE COREE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

Date of mailing (day/month/year)
25 September 2018 (25.09.2018)

Applicant's or agent's file reference
IMPORTANT NOTIFICATION

HS2017-029
International application No. International filing date (day/month/year)
PCT/KR2017/013279 21 November 2017 (21.11.2017)

1. The following indications appeared on record concerning:

D4 the applicant [ the inventor [] the agent [ the common representative
Name and Address State of Nationality State of Residence
HYOSUNG CORPORATION KR KR
(Gongdeok-dong) Hyosung Building 119, Mapo-daero, Telephone No.

Mapo-gu

S 144 82-31-428-1328

Republic of Korea Facsimile No.

82-31-454-0089

Li-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

the person [ the name [ the address [ the nationality [] the residence

Name and Address State of Nationality State of Residence
HYOSUNG ADVANCED MATERIALS CORPORATION KR KR

119, Mapo-daero, Mapo-gu, Seoul 04144 Telephone No.

Republic of Korea 82-2-2155-3333

Facsimile No.

F-mail address
O Notifications by e-mail authorized

3. Further observations, if necessary:

4. A copy of this notification has been sent to: [] the International Preliminary Examining Authority
D8 the receiving Office D4 the designated Offices concerned
[[] the International Searching Authority [[1 the elected Offices concerned
[[1 the Authority(ies) specified for supplementary search []1 other
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland Lee Sun Hwa
e-mail pct.team] @wipo.int
Facsimile No. +41 22 338 70 90 Telephone No. +41 22 338 74 01
Form PCT/IB/306 (January 2009) 1/H7YDMSVKCC7D0
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NOTIFICATION OF THE RECORDING KIM, Hak Je
OF A CHANGE Phoenix International Patent & Law Office

15th Floor, Hibrand Building, 16, Maeheon-ro
Seocho-gu, Seoul 06771
REPUBLIQUE DE COREE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

Date of mailing (day/month/year)
20 September 2018 (20.09.2018)

Applicant's or agent's file reference
IMPORTANT NOTIFICATION

HS2017-029
International application No. International filing date (day/month/year)
PCT/KR2017/013279 21 November 2017 (21.11.2017)

1. The following indications appeared on record concerning:
[ the applicant [ the inventor D4 the agent [ the common representative
Name and Address State of Nationality State of Residence

KIM, Hong Gyun
#B-309 Mstate, 114, Beobwon-ro,

Telephone No.

Songpa-gu, . )
Seoul 05854 82 2 5_56 7104
Republic of Korea Facsimile No.

82-2-552-7146
Li-mail address

kip@Kkippat.com

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

the person [] the name [ the address [] the nationality [] the residence

Name and Address State of Nationality State of Residence
KIM, Hak Je; MOON, Hye Jung

Phoenix International Patent & Law Office Telephone No.

15th Floor, Hibrand Building, 16, Maeheon-ro 02-2155-3333

Seocho-gu, Seoul 06771 Facsimile No.

Republic of Korea 02-2155-3311

FE-mail address

mail@phoenixpat.com
[] Notifications by e-mail authorized

3. Further observations, if necessary:
The appointment of the agent of record has been revoked. A new agent has been appointed, as indicated in Box 2.

4. A copy of this notification has been sent to: [] the International Preliminary Examining Authority
D8 the receiving Office D4 the designated Offices concerned
[[] the International Searching Authority [[1 the elected Offices concerned
[[1 the Authority(ies) specified for supplementary search D4 other: KIM, Hong Gyun
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes . .
1211 Geneva 20, Switzerland Kim J|hye
e-mail pct.team] @wipo.int
Facsimile No. +41 22 338 70 90 Telephone No. +41 22 338 74 01
Form PCT/IB/306 (January 2009) 1/IXQMDS7CYDFPWO
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION Sce item 4 below

HS2017-029

International application No. International filing date (day/month/year) Priority date {day/month/year)
PCT/KR2017/013279 21 November 2017 (21.11.2017) 02 December 2016 (02.12.2016)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
HYOSUNG ADVANCED MATERIALS CORPORATION

1.  This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

2. This REPORT consists of a total of 19 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. 1 Basis of the report

Box No. II Priority

Box No. Il Non-cstablishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

XOO YO OOX

Box No. VI Certain documents cited
Box No. VIT Certain defects in the international application
Box No. VIII Certain observations on the international application
4. 'l'he International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1

but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
04 June 2019 (04.06.2019)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes .
1211 Geneva 20, Swilzerland Kihwan Moon

Facsimile No. +41 22 338 82 70 e-mail: pct.team1@wipo.int

Form PCT/IB/373 (January 2004)
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W, AslHo] FAld HAHE yoldE HAAZ|(Direct Cabler)dlA = AFES F

T

[0008] (53]&#Fd 0001) = =53] A 66013785

(2] &l

(sl dstnzt she Al
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0
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< AFste= AHoltt.

[0010] E ¥ tfE 5HL A7 UdE 6,6 = YEE 6 A} & ot}

WMeEs A 3719 AT gelole] ARx Zajo] e R Zajo] 2 A%
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[0011]1 & &He] Hde AA] o 2w, sojrzjs Aats 189

LS 6,6 2= HLE 6 AF B 1ES ofgtnE AME A4 Addsta o]

i
e
8
-9#

| ol E AP A 6,6 EE A 6 A} o

ol
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i
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F2 W otgtr|=E A7 UAE 6,6 = HEE 6 AF WHE] 5 ~ 100mm/m © I AZ

[0016] & o T A dA dHo ey, A& 6,6 AF 2= 1

AR 6 A} B olFElE Abe] L Zhzk 500 WA 3000 €U}t Hi AL 54

[0017] & =] HZE HA FH w=d, 3 o] FYg vl=s0]9f

Mol F90 glE shi ol g AN ARaFw O AhaF 61F So A

SH BES 2 BESO F Fo| IAE dFLEY BE BRASES e

U9 B71Y Eelol sk Eebe] mi WEZo] el AAR solues
25s ¥etn, 15 £ 2502 A4E 5 Ao

[0018] & ¥HW2 ofgr|= AZF L ENylon) AF tiH] AA FAFHE=EF

1

FoEd FYL WolAm, F/ANS ¥oHIES dol o2 Jd WIRE J5L

stA| sta ofgtr|= A7 & 7] AlFdle FUHRE & EEYHEE EdEsHA
gt = o), A 8 Mold) WHolA L& E}olo] (Green Tire)E EIdHE HF
E9E FHA "y &olstA FAEst] Elolo] AXE A & F UY. B Uy

of M2, 7]Ee] olFtHEE dE o= AlEA] ¥ EEHAE FY (Mold) W
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A Z(Nylon) AR Az HHE #F

T
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goll AHE-=
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=

=
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oM E(amide) 71 & $hH-3taL,

F4e AN

Zas

(Nylon)& F3j

o
=

ZAA A (crystalline)

N

oju
70

"

_XO

Tk
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T, Hotrl

©

olul= AFH(-CONH-)o. =

T
.

(Polyamide)

3

7} 27} Ake]

7)o H]

otw]

glo]| o]l E Ao HEEAH,

olr)| =7] 9]

SREE
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’ a

T
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=
=
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g HAAMdo] ¢

i 3} ehAd

2] o}

=
=

[0023]1 =3,

[0024] ¢

jaee

ATt

LA £ (Nylon)©]

T
) DN

glolm =g

=]
-

[0025] L} 2o B2 7

7K

N FFo=z Ax

22 (Caprolactam) <]

3T

e -7}

T
T

< s A

Zx3}17]

A
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[0028]

[0030] (¥F&2] 1) 7Ft=Z===28 9o A& 6 =3

=

[0032] 39, UYLAE 662 UYL= 6

g
rN
rE
)
(o
It
N
A
2
i)
)
s
ol
—-l_l
AN
rﬂ

HEE 6 Hlgte] gl wig fstm st ' oetEA o
Aot LE 662> SxpmgA oprls} ojr]Late] &
"},

[0033]

xamelhylnedamineing Adioic vt
[0034]
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[0038] ZE] I AldE #olr] Zoln|= FHELS H AT 5592 FAH & Hlo}

tioluls w3 948 B, WPAsAL S g ol or = g

[0039] €, AyHo = LejsAbuLlolr]Zolu]= il Je]e] Eelo}

-

AE BEEEA 2 FFEAL AEE F Ak, old@ TelolnEx FE AR
ol B 4 vt E(AAMZA ol Tolul ) (HAR 6,6); (e -hE oty

=) (FLE 6); 2 3B BFAAL Tol ¥l ARSI AR FHAT} ALE

[0040] E] S D AotrlZolol= o] Az 7Y AN DAY FIL
Astel AE FHA T 7 FEol AEFo] 20 WA 50 pno] HAEF AxW
Qlch. wre} olel et Fol 20 ppmith AW WAA Aol WelAA FET
Woluba, 50 ppmith BOE Ba o4l Tl F&ol o|FAR Aghe] WA

2A7 8 F Aok, Azd EE A gAcyZolnE He E 29 =A™

o

A]

(00111 = 2& F=xskd, FE A AMHERolg Zolrl= A2 A1) B =5
(2)= =8 wdAsA= 270 WA 310T WA oA, whEAs s 20 WA
2009 AP EHZER(H 2 BHAEDY MY HER/ =M dEE)2 A2

‘&AL "okl olE s 3RS dREsd e F

o

Aol HEe] AatE s}l
goltt. ¥4 FACIAN WA} ST ENS} 08T FowW WardE v 7AY

o] vhmz FAAlzdAgel AA3] HelAa, 2008 ZIEHE FAL T AERIE vRE
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o] st FGHA UALE st oHA Ao

[0042] &5 F #AZoA Feo & el o3 AFAZLE 3 A 3022 X
A olof dth. L A o] o3} AFAEe] 3% w|Ro|H o]z Ao o3} F W}
EZESH, 30xoldeld At g FUFE st d&37F HAHd 5 A
E A HAAA ET] 23F9 L/D(Ael/A 7)ol 10 WA 4082 H=
Zlol vlgA s}, gk Ar] 23F 9] L/D7F 107 9ke] = FA% 8-§o] oHal,

408 ZIshH HEF AT-gH o BAF ASH7F Aste] 240 Bold 3l

[0043] A|ZxHE SEFHEALHDE BATIB)ES FHAA FYusAIUT.
9 13 JAZL JAFIB) A BGFIE BT W weg o.FE 3%
(open quenching)¥, 98 =¥ WZ(circular closed quenching)® = WAFE o}
*Z2 ¢ YdZF(radial outflow quenching)Ho & EFHI, A7 UH F o0& Y
Z}(open quenching)f o] wigAsith. o]& WHAFRH(3)S FTH3td mstd WEAF
(M A F3ZHB) 98] 0.5 HA 1.002 2 LdHo] FHo] uldALr A},

[0044] AZ=E WAL MIPH G PAEE

rr

200 WAl 1,000m/o]t).

3 A AL EH6)EFE T4 A

i

B

el

it

2H =" (spin draw) 3Hoe=w o
E9(7, 8, 9 ® 10)E FTIHAZIHA FAAIH] 4.08] o4, vldAs7| =& 4.5 U

2] 6.5 22 AAAA FHE AAAADE It
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of wet Axd ETotv|=E A= (1 3 WA 699
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1
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=] 3000 4 o
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=

J

SEREE
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o =
=2 %
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2,6-ZE AT IFEALE ofH|E), EE oJE F 2 oY EEEY F Utk A7
WgES EElorEs o e gl o Axd F Aok, A4, f718v
189S #A7et FTEEWE AxdT. Y] fUI8HWEE N-HE-2-HEHE
(NMP), N, N'-tjHdolAEolm = (DMAc), FAMHIEBXE=Folr|=(HMPA), N, N, N',
N'-HEZHE $#Hok(IMU), N, N-tHEXFolr =(DMF) EE o599 EjEe] A

L4 F v, A7 FrI9 o=+ CaCl2, LiCl, NaCl, KC1, LiBr, KBr, & o|&

WU BFE 10 FF% sk Aol MFAsT. A7) TGS f71 80 o

IN
&
V)
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N
o
o2l
In
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o
s
rlj
flo
gﬂ
+
i)
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e
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= T FTEEE el on] FFATE FAddET. oM, AT SFEHl G F
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% Y= Fetol =g FUR ANFORM 2% FHL FSm, olYUP 24F

I

AHEE WES toitly BEgE ToA = dEtolm=e] TR wEl EEveid
H @ Zgolu| = (PPD-T), ZE&](4,4'-WlZoldeol= dHelZgolmz), Zz| (v
gal-4,4' v A-OABA oluE), EE Fel (st dA-2,6-pz g}
Basbobn =) 4 vt

[0054] o]oj A, TFEE Fol A" FE F34717] 93t 47 %

SMo NaOH, Li2C03, CaC03, LiH, Cal2, LiOH, Ca(OH)2, Li20, Ca0 =¥ & <&

(00551 ©lo1A4], 47] FHeAo2Re FHEoE T, o9 oL F
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[0056] ©]o] A,

o
o

1l
L

%

o
o=

1 -

1o} =

A7 BAFEEL 0.1mm ©]35

d=do.

4 %

Zo2 AF

o Aidor HE G}

o) B wigkde] vhwhy

iR

= 237 obrldEH.

AEo] FEI} ol

Ree]

8~11mm,

Z7d FAHoR Y

s

g]);l

7]

st 2 .

0.5~1.5mm= &

32 100~150mme! A o] vl

Qo] 9]
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o] wheh4 sy,
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==

30° o 2t
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gy
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7
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oo
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ECIR

o] Aol
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[0057] A7) olgtml= Alfo EAAE Ax 9 AT So] xIdE S

Qth. aeth HEA] o BRHE A ohixm FPATt ST £ Uk HE B

[0059] B TP = A7) ULE 6,6 T UJAE 6 A} 2 olgu|= A}

g olgste] solurs mEE Azstt d UolH, ¥ == Az ABARA

¥,
mgL'

e
=
X
e
i/
o2

FEE Eolo] =g UAE 6,6 B UAE 6 2 olgr| = Al9)
34 (Ply Twist)S 718 ol At (Cable Twist)S 718le] Aoz Az,
duiz o g AR AL 22 AFE JsHA "HArk. B digolx Fagt AANEA
, Asee] AxE A% st FoA], ofFHE AME UL E 6,6 =5 Y
£ 6 ARt} 5~100mm/m © ZAA FLThe FHolo).

[0061] ¥ ®EHe] W& WIHRE7} ¥ slolude § IZ=E Axs=

of

e 12e] JUE 6,6 == AR 6 A 2 129 ol AlE FHe:

L

Al &7l 189 ofFH|E AME 7] UAE 6,6 2= ULE 6 AHET ¥ dA

4

gt 7h 200 A 500 TPM Q9] HYPES FATLEA sIAAE Alxste @
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A 247 SFAAFE 2B2=2 PAFSE] 200 WA 500 TPM 959 YL FoAste] A

SER Azsts B 9 47 BEE Ogde] A4 F dHs @ =

200 WA 500TPM(twist per meter)S & A|Z3FATE. olu] 200/200TPM V]t 74 -9
o= gmeol Hilo] aste] YW Zmrst AstE 7] A1, 500/500TPM =74Y A
S0l 28 At AA Eolo] mEgow HdstH] &)

(00631 AALe] AEEE AR 6,6 == AR 6 A 2 ofgr]= abe] A

Ex Z4zb 500 X 300081U0)Rl ol wb@ASTh. 500 HYe] wwre] A

o

S500TPMAl A1 738 A 3}7F vf$ =3, 3000d€|Ho] Z3he] Z-$ 200TPMol Al Wiy 2=
7t AetEleg uiggelA] ekt
[0064] & 9o wle slolBElc gact Adslge o, oleln| = A}7}

UAE 6,6 = UIE 6 AF 9] 5~100mm/m o AA F4H 3L 5Fo= i),

_(_}L
R
)
Ky
Iy
it
)
wes

StS W olEtH|= APE HAE 6,6 £ ULE 6 AL U]

10 ~ 30 mm/m ¥ dA FJH Zo] 71 npe3 s,
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LA E 6o 93] 2
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LA E 6,6

= 47

(JYE 6,6 2t}

MR oletel= Abe] Fol F

[0067]

TS vERA o

ﬁo

stobx &

e

g8t

A & 7] (weaving machine)Z&

T
T

[0069)] AlZE 'AH=ZZ= (Raw Cord)'

T
b

Fﬂo

o]

o] RAH golojmE=L 'Y ZE=(Dip Cord)'E A AT},

_z_o

B
B

[0070] &

ol Fo=24 g4

3

o] RFL(Resorcinol Formaline-Latex)ols} EZ =

g0}

o, | ai-ete] HAAol

5
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[0073]) 29.4wt% #|2A]

EF 3.8

10wt o2k} }
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=

== s -
=5,

20

el

{

2o 2 40wth VP-21€)

[0074]

Yo} 23.8

19.05%7} =

3%2] A& (strectch)S

s 0 WA
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1 WA 2%e] Aol o] Fo1d

EEERIES
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[0076] AFA FAHFL aygE 71202 AF FA diste] 2 NA 7%7}

Higgsiet. g 33 F slolBH = Jass 120 WA 180T Axd

o, 180x WA 22023 AxHI, AXx HAA stelBEE HIAETE 1 WA 2%
AEZ AA(strech)o]l | Aeold Az o] w3t AF B&o] ¥ 4

A% RS -2 WA 3% AbOlE FHEE, AdE A 502 WA 9027t HA S
o} 502 WA Fok DAL} HE A AFAe] W ARte] BEste] P A

o] ol ANE AHSA Hu, 9025 zHste] AL} H= A AFA

[0078] A=<t Wi wet Axd siolBalE ¥ == WIEX=7F 80%

ol AL SRR Frd. WyRETE 80% vwtol® Elolojm A FAl WA o]

[0079] o]l¢} & FAHE B35l AxH o= PYasts 838
olojo] AZE A3l AFEHEH, 7FHAl 53 (Mold) WFolA =& Elelo] (Green

Tire)E EdH=2 FE8= FA4A ofgv= AHE G5 o= AMST w gl o
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ol A= Aol vt WMol FolstA &5t Elolof Ax2E |A st A

ALEET. ol TE FARFE Bt AxdE slolRIE HIEE 838 Elolo

2 Abgd W BAZ Pt e g2y 2 8AHLS Adstn, JLE 6,6 EE
JAR 6 AR BEOR ALEY W A gt B REAs L WIS Ads
of W 2wt S48 wYS epololE Az Hake] ALHT.

[0080] = 2+ X Zdo] wE slojBg=

Al
K
[
N
)
N
[
i
L)
9,
H
rlr
i)

QeE AR WEAAE o] wFAHT. HFAT HA FHE 0.9m
WA 1.00m Aol DFE FAo] 4xd TEE WA, 46 TE7 AT}

[0082] £ o u}

i

eolo} mEe] AA dlo] Qof, Hl= o(35)e ¥
=W GNE M 5 A3, 7] SRR GNE 94 FF oo RS Ak

sl , W} 28} A = Shore A hardness 40042l A& 712

2l
%
o

[0083] & ®¥rHo]] w2, Eloloj(31)= HE(38) ¥ H

i

Z}o] (39)9] <] s}t
o mFEEI BgE F U, MEGB)E F e ZE=41, 42)8 o]lFojx Aok
HE Zglo](40)E X sl ME Z10](40)9] ZE=(41D) = Eolojo] 4F w3 &

o Wol wated o} 20° o AEE WFE 5 Utk WE Fepol(40)9] Fhte] ==

ol

(4= A5 B} T4 9 digsts dFoe=z, g8 BE Z801(40)9 Z=WU
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2)e] WgHE WU WA" + Ao, e WEGHE el F9 Brols

g F den, udAAE 16 WA 247 o ¥R wiAE 5 Q. A=
(38)= ERolol (B3] FF Fol m=HomREle] EHE(33)e] Fo& AL
S AAE ATste 9EE I, BEG8)S ZEWUL, 2)= SEIEER A

28 F 9@, 2272 o] QAY, doje PEE ALY 5 Ak DEEB)

s
N
Lo
K

[r
;;
N
N
——r.l
So
-‘._I
0P>
;L
o
N
e
flK
i)
o,
©
"
Lo
4

f
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ol
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o
%
2

FEZ o835t Az F AT, 159 AEZIBY 152 AR &0 (44) 7}

AFEE T Uz, BtEFSAIE 1EE 259 AETC] H 1 EE 259 JdAET]

[0084] = 2914 BHEA &L = HS 32 2 4= 719+~ S$(32) 2 &
Zlo] ¥ (34)S VEeEldY. O8]l EHE S 332 I F EHAE ZE=(33)E Y

El AT},
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of % Wlme]oA] Solnel= Y ;o 4L oidfst 2o WWoE 4ol Bt

[0088] (a) BlolBRElE | 3= ¥ (kgl) 2 FIHAE(D)

[0092] (b) ALE+=E(%, Shrinkage)

[0093] 25°C, 65% RHONA 24A17F &<F X3k 5, 0.05g/de] AslFANA =

At Aol (LO)SF 150 CE 308-7F 0.06g/de] AdF=A A& T dol(L1)9 H

i

ol g3t AAFHEL vhebnt.

[0094] S(%) = (LO - L1) / LO <100

[0096] (c) 8lolB = YmE E-S 3%
[00971 43 3tF 3stellAel AeE B ZdHdAs A= =29,
'S'= 47l (D3P AErFES duste AeR, FAEE R A

($)¢] &L ' E-S 'E FASA.
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[0098) E-S = &=7+21

[0100] (d) WH=EXE
[0101] E}olo] mEeo] M=z Ao EAAHOZT ALREE Belt Fatigue
TesterE ©|83le] HZAY & JAHFHE FHs Y= EE vusigict. J=

D (load) 80 kg, 37,5008 wWrige] xho|glern, A= Ald &

o
k1
>
Q
N
et
2L,
oo
0}
-_I_l
s
1o,
1o,
e
oL
i
=2
k)
i
B
o,
ol
-_I_l
oY
d
na

[0103] A A]d] 1

[0104] Elolo} W& AHE Az57] 95te] Gold G Pl uet
JUE 6,6 L ol MEE 47 A9k, 129 GIE 6,6 AH12600)9} 122
olebm| = AF(1500D)°] 300TPMe] & zhzt Bojslm, o2 gHAbsle] 300TPME]
9 Fofste] AmEE AzsATH. olm olftEE Al: UAE 6,6 Ahmt

10mm/m & AA FAHAATF. o]F spr]e] WHo=w zAd HARo| FAAA HF

L

& FA3AT. AZRA 2% A (stretch)S 7Fste] @5Fo 93 Amso &

14
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Ry
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il
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[0105) 29.4wt% A A2A]E= 45.

20 S, L 1wtsTFASVIESR 3.8 SHE S XI5 XL ZA F, 25T
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A BAIZE WREAIZIH RS A7 a8 oo AEZ F71sE vk 40wth VP-2HE)
2 300 THE , TFT 129 THE, 280 dEUolg, 23.8 THE A7) AE HUb
T 25CAA 2073 B SAH4AA 1FE FE 19.065%0=2 FAHEZE Y. 73
MG FoJdte] 150TAA] 283 AXRAIZL ¥, 170TCNA] 6023 EXHEE 3t A

12 viep Sl

Y
i
o
i)
b
)
(r
o
K
[r
L
i
oX
flo
ofd
N
o
A
=5

[0107] A A]4) 2

[0108] o}e}r|= Ale] X7} 10009 Y o], YL E 6,6 Aol A=7F 8409 Y
Q1 AL ALYslaes AAd 139} 5L HHo= ol J IZEE AX£3S

o]
ok, olef Zol AlxdH | 2= A= WSt & 1o vERAAH.
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AL 6,6 AF DhE] 40m/m B DA AT AL ALFuE G AN 19 FA
PHoe Ade $Ys] Mm= B AP m=g AxHE. olg Bol Axd

H ZE9] 245 F7Ested ® 10 WEhAT.
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£

Boma] & 189 A& 6,6 AH1260D)E Z+ZF 300TPMe] AP S Fogste] &1l
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[0122] v]xls 2

[0123] Az=9o] AZE AT AAFETAHAl, 189 HUE 6,6 AH(1260D) H
ofFH] =EAN(1500D)E Z+2} 300TPMe] A PE Fofdle] StAALE A xdtar THsHHA
A ol = AL} A E 6,6 AME TYUd FolE Fd AL AYstue A4
17 T3¢ PO dlolBeE § IEE AXIFUT. o Zo] Alxd d Z=

o] BAS H7tste] ® 10 YERAAT.

[0125] [3 11

AYFAE &4
FeEkg) |THAE |FFEG |ESAG |(WEE=EW® (b 3
6.8kg(%)
AAo 1 |37.2 5.0 1.7 6.7 85.4
2N 2 |24.7 5.1 1.4 6.5 87.8
2A o 3 |36.8 5.3 1.8 7.1 88.8
Ao 4 |36.6 5.6 1.9 7.5 88.7
AlA)e] 5 [36.3 5.9 2.0 7.9 89.9
Blae] 1 |36.5 5.2 2.0 5.1 75.1 szl e
vaLe] 2 |38.6 4.7 1.8 6.5 71.2 Nyzest vo
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Hea=zgdd (dd=zg  |(ddzgdy (dy=<gy |dua=g |dy=gy |dgs=g
O|E FolE O E O] B HolE O E O|E

TAW/F |1500d/2 1500d/2 1500d/2 1500d/2 1500d/2 1500d/2 1500d/2
AAh

ZAel(Kg) |24 24 24 24 24 24 24
g A (g | 60 60 60 60 60 60 60

/d)

HZelo] | A AAd19] | AA 29 | AA3e] | AA]dl4e] | AAd59] |a]mdie] | B]ad29]
sto]B YL | Flolvng= |slolBgs |slejpg= |stelBE]l  |slelBE= |slelng=
pEEAS Hae Ha= gg= EgaEe  |H4a2e Ha=

E}o]of H ) 0.60 0.60 0.60 0.60 0.60 0.60 0.60

P! 1 1 1 1 1 1

HEo] |1 1 1 1 1 1 1

=T
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[01571 A A] <] 12
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AFSSE AES AY3tas AAd 63 AT YHO=E ElolojE AXSST).
[0175]1 [3% 3]
AAG [ AAC12 [ AAC8 A C14 (DA 16 [ Hle] 5 [ H]aa] 6
Tt |24 A 1e] | 2AA 29 | AA 39 | AA 4] | AAC5e] | Bad19] | B ao29]
sho]lBU = | slo)me]= |Slojre]e |slojry= [SFolBY  |SolBYE | Flolpes
HIE A e L EHIE H3E e
AEelo] | A }o] 86,6 |UelE6,6 |UolE6,6 |110]E6,6 |Le]E6,6 |LolE6,6 |[LolE6.6
A/ |12604/2 1260d/2 1260d/2 1260d/2 1260d/2 1260d/2 1260d/2
AAD
e (kg) |24 24 24 24 24 24 24
AT |50 50 50 50 50 50 50
(g/d)
E}o]of SH g n) 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Ntz |1 1 1 1 1 1 1
MEo] |1 1 1 1 1 1 1
=T
[0178) 7] AAld 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 ¥ H]lard 3, A1,
5, 69 Wl AxE 205/656 R15 V Elolo]E 2000ce 579 S=8xFo A&Fsla
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st
[0180] [3% 4]
T & Elo] o] F-Al A7 ZEUAA Ul FUEHE 4-5(dB)
(kg)
HA A6 9.98 100 100 OK 100 60.4
A A7 9.98 100 100 0K 100 60.4
A A o8 9.99 100 100 OK 100 60.5
A A] o9 10.02 100 100 0K 100 61.2
A Ao 10 10.1 100 100 OK 100 61
H] @3 10.01 97 96 OK 92 62
1) o4 10.08 o4 95 OK 93 62.1
A A]ef11 10.2 100 100 OK 100 60.4
A Ao 12 10.2 100 100 OK 100 60.3
A A of]13 10.12 100 100 OK 100 60.4
A Al 14 10.0 100 100 OK 100 60.6
A Al 15 10.21 100 100 OK 100 60.6
naLols 10.5 95 97 0K 94 61.5
BT ) 10.6 95 94 OK 93 63
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U 9§ Zot UYREE smolde R $5etm, A4AEA 27 BYe JYE
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[0015] ¥ o] slojlHglE § s A2/ 2 UAdE 6,6 AF =

HUE 6 A8 27 REUZT £ olebn= A%t A%E o Fo% Wolr} wo}

AES FouM, FUE 6,64 B AR 6 A} 2 olebulE Ale] stRAde B
AsA & F 9lo], :meo] PYPolgEe FAANL 4 AEF S ool Ay

N

Atz Axd stolBeE | mE=EE FHEste] Eloloje] wol= FHA A E2F:HAA

% 25 B o¥go] uhg ofetulE Ale] AzFAL EAHOoE bW Ao
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[0020] £ Wedo] me Soluel= | me=o] AZE AT FLE 6,6 A

EE AR 6 A} B ol = Ale oldlsh 2 FRL Bahe] A=A,

%
tlo
i
r
e

[0022] A=, ¥ Zgo] AHE5H= HLENylon) Abe] Alx w

rr

EHE Fxste FAYoer Ay},

[0024] ¥ Ige] 3JlolrZ= Eolo] =9 A X AEHE WUAdE
(Nylon)2 8ol Z3 4L 7HA= ot =(anide)7| & Fsti, AA w34
2 WHAES 7 Z2AA(erystalline)s  7Hw. d¥tH o=z EE|ojm|lE=
(Polyamide) = ©oFF]|= A3 (-CONII-)o. 2 AZ2H THAY F=HS 9u|sty, toldd

W 27k Ak S FFeE 4. An. EFEetrlEs EA 7xE W9 oirl=E Z
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[0031]

L

[0033] (Wr52] 1) 7IZEEHE9 YAdE 6 F

(00351 @4, JAE 662 AR 67 AwrHom I H4o] mxshAu,
GAE 6ol wiste] Al v $4stm AV RS R EEAe]l £ 1R

Hr}

[0037]

[0038]

[0039] (¥F3-2] 2) Al AT oprls) ol 4be) G453 TS 9
T A E 66 T3
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[0041] Z] A E Holr] Zoln|= FHELS H AT 5592 FAH & #lo}
txolrl= vty Q& 351, HZ4siAlE Ay dHolr]itolrn = G vkS
xshe 4 gt

[0042] 3+, dexow ZFsrtmEdoltZoln|= thil oo E&|o}

-

AE BEEEA 2 FFEAL AEE F Ak, old@ TelolnEx FE AR
ol B 4 vt E(AAMZA ol Tolul ) (HAR 6,6); (e -hE oty

=) (FLE 6); 2 3B BFAAL Tol ¥l ARSI AR FHAT} ALE

(00431 E At AotrlZolol= o] Az 7Y AN DAY FIL
Astel AE FHA T 7 FEol AEFo] 20 WA 50 pno] HAEF AxW
Qlch. wre} olel et Fol 20 ppmith AW WAA Aol WelAA FET
Woluba, 50 ppmith BOE Ba o4l Tl F&ol o|FAR Aghe] WA

2A7 8 F Aok, Azd EEgAb gAY ZolnE He E 1o =A™

o

A]

[0M] = 12 Fxstd, Edgidgacizolns Je A1) 4 =F
()2 B8 WFASAT 270 WA 31009 PALENA, wFHSHAL 20 1A
2009 WA} EHAZE(AE AABY AN HEE/mBAY HER)E AL

‘&AL "okl olE s 3RS dREsd e F

o

Aol HEe] AatE s}l
goltt. ¥4 FACIAN WA} ST ENS} 08T FowW WardE v 7AY

o] vhmz FAAlzdAgel AA3] HelAa, 2008 ZIEHE FAL T AERIE vRE
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[0045] &5 F #AZolA Fe & el o3 AFAZE 3 A 3022 X
A olof dth. L A o] o3} AFAEe] 3% w|Ro|H o]z Ao o3} F W}
EZESH, 30xoldeld At g FUFE st d&37F HAHd 5 A
E A HAAA ET] 23F9 L/D(Ael/A 7)ol 10 WA 4082 H=
Zlol vlgA s}, gk Ar] 23F 9] L/D7F 107 9ke] = FA% 8-§o] oHal,

408 ZIshH HEF AT-gH o BAF ASH7F Aste] 240 Bold 3l

[0046] AZxHE ‘SEFHEALHDE BATIB)S FHANA FYuSAIUT
9 13 JAZL JAFIB) A BGFIE BT W weg o.FE 3%
(open quenching)¥, 98 =¥ WZ(circular closed quenching)® = WAFE o}
*Z2 ¢ YdZF(radial outflow quenching)Ho & EFHI, A7 UH F o0& Y
Z}(open quenching)f o] wigAsith. o]& WHAFRH(3)S FTH3td mstd WEAF
(M A F3ZHB) 98] 0.5 HA 1.002 2 LdHo] FHo] uldALr A},

[0047] Alz=d v AL e vigtg g WALS =

rr

200 WAl 1,000m/o]t).

3 A AL EH6)EFE T4 A

i

o

el

it

2H =" (spin draw) 3Hoe=w o
E9(7, 8, 9 ® 10)E FTIHAZIHA FAAIH] 4.08] o4, vldAs7| =& 4.5 U

2] 6.5 22 AAAA FHE AAAADE It
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2,6-ZE AT IFEALE ofH|E), EE oJE F 2 oY EEEY F Utk A7
WgES EElorEs o e gl o Axd F Aok, A4, f718v
189S #A7et FTEEWE AxdT. Y] fUI8HWEE N-HE-2-HEHE
(NMP), N, N'-tjHdolAEolm = (DMAc), FAMHIEBXE=Folr|=(HMPA), N, N, N',
N'-HEZHE $#Hok(IMU), N, N-tHEXFolr =(DMF) EE o599 EjEe] A

L4 F v, A7 FrI9 o=+ CaCl2, LiCl, NaCl, KC1, LiBr, KBr, & o|&

WU BFE 10 FF% sk Aol MFAsT. A7) TGS f71 80 o
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% Y= Fetol =g FUR ANFORM 2% FHL FSm, olYUP 24F

I

AHEE WES toitly BEgE ToA = dEtolm=e] TR wEl EEveid
H @ Zgolu| = (PPD-T), ZE&](4,4'-WlZoldeol= dHelZgolmz), Zz| (v
gal-4,4' v A-OABA oluE), EE Fel (st dA-2,6-pz g}
Basbobn =) 4 vt

[0057] o] A, @ Fol A" F4E F34717] 93t 47 %

SMo NaOH, Li2C03, CaC03, LiH, Cal2, LiOH, Ca(OH)2, Li20, Ca0 =¥ & <&

[0058] ©lo1A4], 47] FHeAo2Re FHEoE FEIh. o9 T F
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[0060] A7) olgtml= Alfo EAAE A= 9 AT So] xIdE S

Qth. aeth HEA] o BRHE A ohixm FPATt ST £ Uk HE B

[0062] Az=E L2 6,6 AF B2 HLE 6 AF B ORI E ARE ©] 83

AL H ZE Axe AGARZA ZEd AL

7t R Fdol FA ABSE tolRE AAIZR AAbste] Bolo] m=g ‘4
=5 8 AxdT AZEL oo mEg LR 6,6 A EE GAE 6 AL of
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200 W= S00TPM(twist per meter)© & x|Z&FITH. o]uf 200/200TPM PR+ 79
o= Azmeol Aao] zaste] YHEwst AeEr] D1, 500/500TPM =74 A
So= e 37} AA Elojo] mrgoz HASF A ).

[0065] A}l AFSEH= A=

Cﬁ

T AR 5 A} @ olgtu]= Alo] A

= Zbz} 500 WA 3000E]Uell Aol wigAslth. 500 wue] wmwte] A

o

500TPMoll A 738 A 3k7E w9 =ar, 30008IYo] Zz3e] ZH-$ 200TPMel A Yy Z %=

7 st e wda s e,

o
1o,
ko
e
rft

£ 6,64 Bx UYE 6 AF 2 1E 9] olgtnl= ALE FH|[FHE Bl
6,6 == LUAE 6 AME 7] otgbnl= ARG o HA FHst] 42 200 WA
500 TPM 459 #YL FAFo 2N FAAE AxstE 9A: A7) s AE 28
o2 FAbsted 200 A 500 TPM Ao s R3] PJa = Axs= TA);
2 A7) AREE JFReor fPste] EAF ste SGAE X3sHH, A7) sHAAL
E Az DA 189 ULE 6,6 == AR 6 ALS 1829 olgu= A} B
o 5 WA 100mm/m © AA FAstaL, A7) EAE A HAE 6,6 AF EE A E

6 b7k oktE= Abst Wolst BANAEES AR 6,6 A EE AR 6 AL &

[0067] ¥ EHe 129 UG8 6,6 A == JLE 6 AF R 18] ofgin|

olste] SAALE Axe DANAM 129 IR 6,6 E= 1}

M
Y
-T_l
K3
=
S,
uo

2 6 AHE 129 olgtr|E AR Huk 5 WX 100mm/m B A FAska, ddste] <
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S
AL

Szo] A9 HA 7] wRol, JUE 6,64} T AR 6 A} BT AR
o} olgtul= A} A5% He AEe o] HolB Petste], AmE A 1}
26,6 4} Bt AR 6 AL oletH= AL uiu] © AA R8s An=g A5

I, A7l AReEZE AT ddd FHolu 2= XA oo &I 22
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TASA & F o], solHEE © 39 Fret V] BREHLILT 7 ol F

0 gA F95A 2ot gAgA JAE 6,6 == GUE 6 At A5
obebwl= Atmch @olst @obAdl Hm, AmE 27] AFA BE2 R g

6,6 2= UAE 6 A7F WA & TA Hol =9 A=V EolAl= EAF

QJr}.
[0070] YL E 6,6 = LJUE 6 A1E EFFA17]1 PHLe FH x99
o3k PRI 2% xdo 23 o] A, A xdLe = EE9 #HF =89
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26,6 B UUE 6 419 5% A7 @932 5 g

[0071] UYL E 6,6 £ HLE 6 AE ofgtr| & ATEY o 4A FYst=
Ars E45% Aok #AA7F Uvt. 5 WA 100mm/m H FYsk= 3lo] vtz sk,
7 WA 50mm/m B TP Aol oS vlEASth, bmm/m MR FAE A9 4
HR2E7 ZAaste] golo]mERA viEAstA] @3, 100mm/m 2HE 54T F 5

7 FREX @Gob JA] ElolojmERAM uighAshx] vk, E 2o dAA4G

of t=9 10 WA 30mm/m B FYsti= o] 71 wig4 st

[0073] AlZH 'AEE (Raw Cord)' = A& ~7](wcaving machinc)E A}&3}]

AAH, 2230 59 AES @Rl HAA R AsHe] 'FIE' FH FH
Zo] B AE ¥lolojzmeg 'Y ZE=E(Dip Cord)' B A ZXHT}.

A, 9@ nFee] Aol Mok Holo] =g Hfe BRe A8
9shed A AT,
(00751 E¢e] elol& A4 E: JAe Aas 15 13 @ 2o »

Tolul, EFdEdndzEgdolE e EFdEdvzgols dFE AMEshe=
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[0081] A== FTox= 130 WA 260CY % HYA dxzdr}.

2 Al Z(strech)o] ©& AEjolA AXFHE -
[0082] &3],

7h ofetvl= A Bed ¥ A FLE] et

Awo} Eopd A ;o] W zAo] i
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TUAE 3.8% olstd S SHELE 7ok, AFHo| 40kg FREO]H Efoloj= A FA

TR0l Fasta, A= 3.8% 2IolW Elololm A A Lol FTHsE

=
(]
@¢)
(@)
[
L,
o2
S
o

FHe Flo] Axd stolnE PYuEE s B

o] ¥ FAETolE HEHo] &AL Elolold AxE 95t AlSdEH.

A E Zdo® wheEolA = Zlo] vigAsit. v dA] FEi= 0.95mm W
%] 1.00mm F7AFe] nFE ZHo] 4x4 FZE FASIH, 4x5 F+E7F @t

[0089] & Ao wE Elolo] mxEeo] HA] 4o Qlof, H=E FH(35) H]
=2 @BNE 7H F U, A7 HEg2 @D E 944 FF oY ARE Aok
3t , A S A= Shore A hardness 400149 A=E 714 4 AUt

[0090] & Lo wEM, Elo]o](31)= WE(38) & F§Eeto](39)] o3t
o FepeRrt BAE £ Aok, AEGR)E F el =1, 42)E o]Fofd Hd
ME Zeol(40)E X st BE Zgte](40)9 ZE=UDE Elolojo] AF WU F

F WMol Shate] oF 207 o ZEE WP F Uk, BE Fepol(0)9] Fhte] me=
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UDE 9% G 3 B3t WFsHe PJFOE, TE BE Foho](0)9] Z=(

O

2)o] LI v=E AiAE A, aEY MEGE8)E dele] g EFElE

EPE ¢ dow, waAsAls 16 WA 240 o WeE uAd & k. BEEQ

L0

8)= Eolol(81)e] #FAE FTol =HombFEY EFE(33) doe AxststEH
SHYE AL AT 9Es o, MEG8) =4, 42)= 2EIEE AX
Ho] ANE, deojo] FxE AXFE T Urk. HME(38)9
FHel= A E20](39) ¢} ClAEFEFol(4) 7t B =] ded AEFOI(B9) 9] Z=
(45)= Efolojo] AF Wkl FqsHA BAFEHo] Elolojo] 1& I A wE dF

W] Z27] WMEE AAsts AES sy, a2oAMe @5 SHol 2 WETH]

(39)9] T=(45)7k AT}, 3] ABetol(39)e] MEMH)E eheled A Y

(%

2 ofetEl= AR AZH SolmEE WmSE olgste] AxB + At 159

HA
rr
ohl}il

AEeO (399 159 oA Behol (17 AHEE 5 x, WFASAE 18
o) MEFef] X 1 EE 259 A Bt} nFE F AUrk.

[0091] = 20|A HAHEEA] &S =9 F35 32 @ 34Es 9 5(32) 2 &
o] ®W4(30)& vehdth, Teu EWEE 338 sh: 3 HGE ZEGHDE U

el it

(00031 o}ehel Al £ @He] MAE dFsA 2 AA o L Ml o7} 7]
9k, obdle] AA o @ M A slEIs | mEo] H4e ofst 2o

HHoes =40o] F7HEHAT.
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[0095] (a) sleolBEl=E o == Z&H(kgf) EH FXH21=(%)

[0097] 107TC= 2|1 AZE T JAAEZEALY AH A1FHY AFAAFE7E

o] &3}l A=A 250mm, AV FEE 300m/minE A HYUTE. =72 E(Elongation at

specific load)= 4.5kg9] d}FoA Ax7F SAHAUAY.

[0099] (b) AE+Z=E (%, Shrinkage)

[0101] 25°C, 65% RHAN Al 244137 B2t WFX]gk &, 0.06g/de] A3lFolA =

A3t Aol (L0O)YF 150C=E 308-7F 0.05g/de] A3l A A3 T dol(L1)9 H]

l

ol g5t AAFHES LhebATt.

[0102] S(%) = (LO - L1) / LO X100

[0104] (¢) SlolBEE YEE E-S 4

(01061 93 3% SolAe] AEE B FPols FTHAEME F=m,
S'E 7] (NP ALFHES uss Ao, FTAEER R ALFHE

(99 Fe ' E-S B EASL.
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[0107) E-S = A E(%) + ALFZE (%)

[0109] () W =EX=

[0111] E}lo]e] mZo M=z AFo EAZROZ ARFE Belt Fatigue
TesterE o] 83l HZAYE & FAHHE FAHs YWz & Hlusigy). g=

Ae 2318 A&, 3(load) 80 kg, 37,5003 wrE el zAHojglon, HE AY ¥

[0113] [AA]<l 1]
[0114] Bfolo] BAE A7E #A=xEst7] fste] <kollA A Wl wet
HAE 6,6 B olFtv= AFE A AU, 18] YA E 6,6 AH(1260D) ¢ 182

olZ}w| = AF(1500D)°l] 400TPMe] Z YL Z}Z; B ogstar, ol & FAFste] 400TPMe] 7

gL Poldtel JREE AxsAT. AR 6,6 A= 10m/m & AA FIALAL
% s71e PHow xAY AARe) FAAA FHAAL PGl AxA %

o] A (strelch) e 7hake] A5Zo] ojgt Yme=o] BFUo] WA A FES =

Aste] Fu},
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1. This opinion contains indications relating to the following items:

& Box No. I Basis of the opinion

I:l Box No. II Priority

I:l Box No. III

I:l Box No. IV Lack of unity of invention

& Box No. V

applicability; citations and explanations supporting such statement

I:l Box No. VI Certain documents cited

I:l Box No. VII Certain defects in the international application

|Z Box No. VIII Certain observations on the international application
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/013279

Box No. 1 Basis of this opinion

1.  With regard to the language, this opinion has been established on the basis of:

x the international application in the language in which it was filed

, which is the language of a

I:l a translation of the international application into
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43bis.1(a))

3. I:l With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:

a |:| forming part of the international application as filed:
|:| in the form of an Annex C/ST .25 text file.
|:| on paper or in the form of an image file.

b I:l furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search only in
: the form of an Annex C/ST.25 text file.

c. |:| furnished subsequent to the international filing date for the purposes of international search only:

|:| in the form of an Annex C/ST .25 text file (Rule 13¢er.1(a)).

|:| on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

4. I:l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required statements
that the information in the subsequent or additional copies is identical to that forming part of the application as filed or does not go

beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/013279

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and cxplanations supporting such statement

1. Statement

Novelty (N) Chims 1—32 YES
Claims None NO

Inventive step (IS) Claims None YES
Chims 1—32 NO

Industrial applicability (IA) Claims 1-32 YES
Chims None NO

2. Citations and explanations:

Reference i1is made to the following documents:

Dl1: Jp 2007-030868 A (THE GOODYEAR TIRE & RUBBER COMPANY)
08 February 2007

Dz: KR 10-2012-0131449 A (HYOSUNG CORPORATION) 0b
December 2012

D3: KR 10-1602605 Bl (KOLON INDUSTRIES, INC.) 21 March
2016

D4: KR 10-2016-0047076 A (HANKOOK TIRE CO., LTD.) 02 May
2016

1. Novelty and Inventive Step

1.1 Independent Claim: Claim 1

Document D1, which is most relevant to the invention as
in claim 1, pertains to a composite tire cord for a
pneumatic tire (10), and discloses a cord (30)
manufactured by primarily and secondarily twisting at
least one low-modulus nylon yarn (32) and at least one

high-modulus aramid yarn (34) (see paragraphs [0007],

Form PCT/ISA/237 (Box No. V) (Janvary 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/013279

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and cxplanations supporting such statement

[0016]-[0017] and [0020], claim 1, and figures 1 and 2).
However, c¢laim 1 differs from document D1 in that an
aramid yarn is included to be 5-100 mm/m longer than a
nylon 6.6 yarn or a nylon 6 yarn. However, with respect
to the difference, document D2, which belongs to the same
technical field as document D1, discloses a raw cord
manufactured by using a low-modulus nylon yarn and a
high-modulus aramid yarn, wherein the lengths of two raw
yvarns of the raw cord are different due to a difference
in applied tension (see paragraph [0015]), and document
D3, which belongs to the same technical field as document
D1, discloses a hybrid cord formed by secondarily
twisting a nylon yvarn having a low modulus and an aramid
varn having a high modulus, wherein the length of the
aramid yarn is formed to be 1.005-1.025 times (5-25 mm/m
in case of conversion into a length) longer than the
length of the nylon yvarn (see paragraphs [0005]-[0006]
and [0064]). Thus, in view of the features included in
documents D2 and D3, wherein when the raw yarns having
different moduli are produced into the hybrid cord, the
length of the raw varn having the high modulus is formed
to be longer than that of the other thereof and the
lengths thereof can be delimited, a person skilled in the
art could delimit the length of the aramid yarn, compared
to that of the nylon 6.6 yarn or the nylon 6 yarn, to a
specific numerical range without any difficulties, there
is no evidence considered to involve the reason for
numerical limitation and to produce a different or
remarkable difference in effect around a numerically
limited range, and this numerical limitation could be
properly selected and performed through repeated

experimentation. In addition, combining the invention

Form PCT/ISA/237 (Box No. V) (Janvary 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/013279

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and cxplanations supporting such statement

disclosed in document D1 with the features disclosed in
documents D2 and D3 does not involve any technical
difficulties, and the effect thus achieved is not
considered a significantly improved effect beyond that
which could be normally predicted. Therefore, since the
invention as set forth in claim 1 would be obvious in
view of documents D1-D3, the invention as set forth in
claim 1 does not involve an inventive step under PCT

Article 33(3).

1.2 Dependent Claims: Claims 2 and 3

With respect to the additicnal features set forth in
claims 2 and 3, a person skilled in the art could delimit
the length of the aramid vyarn, compared to that of the
nylon 6.6 yarn or the nylon 6 yarn, to a specific
numerical range without any difficulties from the hybrid
cord, disclosed in document D3, formed by secondarily
twisting the nylon yarn having the low modulus and the
aramid yvarn having the high modulus, wherein the length
of the aramid yvarn is formed to be 1.005-1.025 times (5—
25 mm/m in case of conversion into a length) longer than
the length of the nylon yarn (see paragraphs [0005]-
[0006] and [0064]). There is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and this numerical
limitation could be properly selected and performed
through repeated experimentation. Therefore, since the
invention as set forth in claims 2 and 3 would be obvious
in view of documents D1-D3, the invention as set forth in

claims 2 and 3 does not involve an inventive step under

Form PCT/ISA/237 (Box No. V) (Janvary 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/013279

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
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PCT Article 33(3).

1.3 Independent Claim: Claim 4

The invention as set forth in claim 4 pertains to the
hybrid dip cord manufactured by dipping the raw cord of
claim 1 in an adhesive scolution. Thus, the same reasoning
as discussed with respect to the invention as in claim 1
applies thereto. In addition, the hybrid dip cord of
claim 4 could be readily derived by a person skilled in
the art from the feature disclosed in document D2,
wherein the raw cord is dipped in a dipping solution and
hardened, and produced into a dip cord (see paragraph
[0017]). Meanwhile, combining the invention disclosed in
document D1 with the features disclosed in documents D2
and D3 does not involve any technical difficulties, and
the effect thus achieved is not considered a
significantly improved effect beyond that which could be
normally predicted. Therefore, since the invention as set
forth in claim 4 would be obviocous in view of documents
D1-D3, the invention as set forth in claim 4 does not

involve an inventive step under PCT Article 33(3).

1.4 Dependent Claim: Claim 5

With respect to the additioconal feature set forth in claim
5, document D3 indicates that a strength maintenance rate
after a disc fatigue test of a nylon-—aramid hybrid tire
cord is 90% or higher (see paragraph [0023]). Thus, a
person skilled in the art could measure the fatigue
resistance of the hybrid dip cord and delimit the fatigue

resistance to a specific numerical range without any
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difficulties, there is no evidence considered to involve
the reason for numerical limitation and to produce a
different or remarkable difference in effect around a
numerically limited range, and this numerical limitation
could be properly selected and performed through repeated
experimentation. Therefore, since the invention as set
forth in claim 5 would be obvious in view of documents
D1-D3, the invention as set forth in claim 5 does not

involve an inventive step under PCT Article 33(3).

1.5 Independent Claim: Claim 6

The invention as set forth in claim 6 pertains to a
radial pneumatic tire including the hybrid dip cord of
claim 4. Thus, the same reasoning as discussed with
respect to the invention as in claim 4 applies thereto.
In addition, the radial pneumatic tire, of claim 6,
comprising: a pair of parallel bead cores; one or more
radial carcass layers wound around the bead cores; a belt
layer laminated on the outer peripheral sides of the
carcass layers; and a circumferential belt reinforcing
layer formed along the outer peripheral side of the belt
layer, wherein one or two carcass layers are used, 1is
substantially the same as the pneumatic tire (10),
disclosed in document D1, comprising a bead core (16), a
carcass ply (12), a belt structure (24), and a cap ply,
wherein the carcass ply (12) 1is formed in one layer (see
praragraphs [0013]-[0015], claim 1, and figure 1).
Meanwhile, combining the invention disclosed in document
D1 with the features disclosed in documents D2 and D3
does not involve any technical difficulties, and the

effect thus achieved is not considered a significantly
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improved effect beyond that which could be normally
predicted. Therefore, since the invention as set forth in
claim 6 would be obvious in view of documents D1-D3, the
invention as set forth in claim 6 does not involve an

inventive step under PCT Article 33(3).

(NOTE: the international search report and the written
opinion have been established on the basis of the

assumption that claim 6 refers to claim 4.)

1.6 Independent Claim: Claim 7

The invention as set forth in claim 7 pertains to the
radial pneumatic tire including the hybrid dip cord of
claim 4. Thus, the same reasoning as discussed with
respect to the invention as in claim 4 applies thereto.
In addition, the radial pneumatic tire, of claim 7,
comprising: the pair of parallel bead cores; one or more
radial carcass layers wound around the bead cores; the
belt layer laminated on the outer peripheral sides of the
carcass layers; and the circumferential belt reinforcing
layer formed along the outer peripheral side of the belt
layer, wherein one or two layers of the cap plies are
used, is substantially the same as the pneumatic tire
(10), disclosed in document D1, comprising the bead core
(16), the carcass ply (12), the belt structure (24), and
the cap ply, wherein the cap ply is formed in one layer
(see paragraphs [0013]1-[0015], and figure 1). Meanwhile,
combining the invention disclosed in document D1 with the
features disclesed in documents D2 and D3 does not
involve any technical difficulties, and the effect thus

achieved is not considered a significantly improved
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effect beyvond that which could be normally predicted.
Therefore, since the invention as set forth in claim 7
would be obvious in view of documents D1-D3, the
invention as set forth in claim 7 does not involve an

inventive step under PCT Article 33(3).

(NOTE: the international search report and the written
opinion have been established on the basis of the

assumption that claim 7 refers to claim 4.)

1.7 Independent Claim: Claim 8

Document D1, which is the most relevant prior art to the
invention as in claim 8, discloses a method for
manufacturing the pneumatic tire (10), the method
comprising the steps of: primarily and secondarily
twisting at least one low-modulus nylon yarn (32) and at
least one high-modulus aramid yarn (34); manufacturing a
primarily twisted varn by respectively twisting the nylon
yvarn and the aramid yarn at the number of twists of 10.4
TPI (converted into 409.4 TPM) and 10 TPI (converted into
393.7 TPM); and secondarily twisting the nylon yvarn and
the aramid yarn at 7 TPI (converted into 275.6 TPM) (see
paragraphs [0016]-[0021]1, claim 1, and figures 1 and 2).
However, claim 8 differs from document D1 in that claim 8
includes a step of manufacturing the dip cord by dipping
the raw cord in the dipping solution, and then thermally
treating the same, wherein in the step of manufacturing
the dip cord by using the raw cord, the aramid yarn is 5-
100 mm/m longer than the nylon 6.6 yarn or the nylon 6
yvarn when the cord is untwisted. However, with respect to

the difference, document D2, which belongs to the same
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technical field as document D1, indicates that: the raw
cord is dipped in the dipping solution and hardened, and
produced into the dip cord; and in the raw cord
manufactured by using the low-modulus nylon yarn and the
high-modulus aramid yarn, the lengths of two raw yarns of
the raw cord are different due to a difference in the
applied tension (see paragraphs [0015] and [0017]), and
document D3, which belongs to the same technical field as
document D1, discloses the hybrid cord formed by
secondarily twisting the nylon yvarn having the low
modulus and the aramid yarn having the high modulus,
wherein the length of the aramid yarn is formed to be
1.005-1.025 times (5-25 mm/m in case of conversion into a
length) longer than the length of the nylon yarn (see
paragraphs [0005]-[0006] and [0064]). Thus, in view of
the features included in documents D2 and D3, wherein
when the raw yarns having the different moduli are
produced into the hybrid cord, the length of the raw yarn
having the high modulus is formed to be longer than that
of the other thereof and the lengths thereof can be
delimited, a person skilled in the art could delimit the
length of the aramid yarn, compared to that of the nylon
6.6 yarn or the nylon 6 vyvarn, to a specific numerical
range without any difficulties, there is no evidence
considered to involve the reason for numerical limitation
and to produce a different or remarkable difference in
effect around a numerically limited range, and this
numerical limitation could be properly selected and
performed through repeated experimentation. In addition,
combining the invention disclosed in document D1 with the
features disclosed in documents D2 and D3 does not

involve any technical difficulties, and the effect thus
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achieved is not considered a significantly improved
effect beyond that which could be normally predicted.
Therefore, since the invention as set forth in claim 8
would be obvious in view of documents D1-D3, the
invention as set forth in claim 8 does not involve an

inventive step under PCT Article 33(3).

1.8 Dependent Claim: Claim 9

The additional feature set forth in claim 9 includes a
numerical range which partially overlaps with the
features disclosed in document D1, wherein the low—
modulus yvarn (32) including a nylon fiber has a line
density value of 940-3680 dtex (converted into 846-3312
denier), and the high-modulus vyarn (34) including the
aramid fiber has a line density value of 550-3300 dtex
(converted into 495-2970 denier) (see paragraph [0019],
and figure 2). Thus, a person skilled in the art could
delimit the fineness of the nylon 6.6 yarn or the nylon 6
varn and the aramid yvarn to a specific numerical range
without any difficulties, there is no evidence considered
to involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and this numerical
limitation could be properly selected and performed
through repeated experimentation. Therefore, since the
invention as set forth in claim 2 would be obvious in
view of documents D1-D3, the invention as set forth in
claim 9 does not involve an inventive step under PCT

Article 33(3).

1.9 Independent Claim: Claim 10
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Document D1, which is the most relevant prior art to the
invention as in claim 10, discloses the pneumatic tire
(10) including the cord (30) which is manufactured by
primarily and secondarily twisting at least one low-
modulus nylon yarn (32) and at least one high-modulus
aramid yarn (34) (see paragraphs [0016]-[0017] and
[0020], claim 1, and figures 1 and 2).

However, claim 10 differs from document D1 in that the
raw cord is dipped in the dipping solution, and then
thermally treated, and thus the nylon 6.6 yarn or the
nylon 6 yarn is thermally shrunken such that the length
thereof becomes shorter than that of the aramid yarn.
However, with respect to the difference, the length of
the nylon 6.6 yarn or the nylon 6 yarn, compared to that
of the aramid yarn, could be adjusted by a person skilled
in the art without any difficulties and could be properly
selected and performed through repeated experimentation
from: the features disclosed in document D2, which
belongs to the same technical field as document DI,
wherein the raw cord is dipped in the dipping solution
and hardened, and produced into the dip cord, in the raw
cord manufactured by using the low-modulus nylon yarn and
the high-modulus aramid yarn, the lengths of two raw
varns of the raw cord are different due to a difference
in the applied tension, and a heterogeneous-—-fiber cord is
thermally treated and an elongation ratio is maintained
between -1% and 0% during thermal treatment (see
paragraphs [0015], [0017] and [0020]1); and the hybrid
cord, disclosed in document D3 which belongs to the same
technical field as document D1, formed by secondarily

twisting the nylon yarn having the low modulus and the
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aramid yvarn having the high modulus, wherein the length
of the aramid yarn is formed to be 1.005-1.025 times (5-
25 mm/m in case of conversion into a length) longer than
the length of the nylon yarn (see paragraphs [0005]-
[0006] and [0064]). In addition, combining the invention
disclosed in document D1 with the features disclosed in
documents D2 and D3 does not involve any technical
difficulties, and the effect thus achieved is not
considered a significantly improved effect beyond that
which could be normally predicted. Therefore, since the
invention as set forth in claim 10 would be obvious in
view of documents D1-D3, the invention as set forth in
claim 10 does not involve an inventive step under PCT

Article 33(3).

1.10 Dependent Claims: Claims 11-14

1.10.1 Claim 11

With respect to the additiconal feature set forth in claim
11, document D4, which belongs to the same technical
field as documents D1-D3, discloses the feature of making
a change in tension among temperature, time and tension
when a dipping and thermal treatment process for greige
fabrics of an aramid-polyamide hybrid cord is performed
(see paragraph [0047]). The feature of claim 11
corresponds to a technique which is specifically
implemented by a persocon skilled in the art with the
exercise of inventive skill. In addition, combining the
inventions disclosed in documents D1-D3 with the feature
disclosed in document D4 does not involve any technical

difficulties, and the effect thus achieved is not
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considered a significantly improved effect beyond that
which could be normally predicted. Therefore, since the
invention as set forth in claim 11 would be obvious in
view of documents D1-D4, the invention as set forth in
claim 11 does not involve an inventive step under PCT

Article 33(3).

1.10.2 Claims 12 and 13

With respect to the additiconal features set forth in
claims 12 and 13, a person skilled in the art could
delimit the length of the aramid yarn, compared to that
of the nylon 6.6 yarn or the nylon 6 yarn, to a specific
numerical range without any difficulties from the hybrid
cord, disclosed in document D3, formed by secondarily
twisting the nylon yarn having the low modulus and the
aramid yarn having the high modulus, wherein the length
of the aramid yarn is formed to be 1.005-1.025 times (5—
25 mm/m in case of conversion into a length) longer than
the length of the nylon varn (see paragraphs [0005]-
[0006] and [0064]). There is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and this numerical
limitation could be properly selected and performed
through repeated experimentation. Therefore, since the
invention as set forth in claims 12 and 13 would be
obvious in view of decuments D1-D3, the invention as set
forth in claims 12 and 13 does not involve an inventive

step under PCT Article 33(3).

1.10.3 Claim 14
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With respect to the additioconal feature set forth in claim
14, document D3 indicates that the strength maintenance
rate after the disc fatigue test of the nylon-aramid
hybrid tire cord is 90% or higher (see paragraph [0023]).
Thus, a person skilled in the art could measure the
fatigue resistance of the hybrid dip cord and delimit the
fatigue resistance to a specific numerical range without
any difficulties, there is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and this numerical
limitation could be properly selected and performed
through repeated experimentation. Therefore, since the
invention as set forth in claim 14 would be obvious in
view of documents D1-D3, the invention as set forth in
claim 14 does not involve an inventive step under PCT

Article 33(3).

1.11 Independent Claim: Claim 15

Document D1, which is the most relevant prior art to the
invention as in claim 15, discloses the method for
manufacturing the pneumatic tire (10), the method
comprising the steps of: manufacturing the primarily
twisted varn by respectively twisting the nylon yarn and
the aramid yarn at the number of twists of 10.4 TPI
(converted intce 4092.4 TPM) and 10 TPI (converted into
393.7 TPM); and secondarily twisting the nylon yarn and
the aramid yvarn at 7 TPI (converted into 275.6 TPM) (see
paragraphs [0017]-[0021], claim 1, and figures 1 and 2).

However, claim 15 differs from document D1 in that claim
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15 includes a step of dipping the raw cord in the dipping
solution, and then thermally treating the same so as to
thermally shrink the nylon 6.6 yarn or the nylon 6 yarn
such that the length therecf becomes shorter than that of
the aramid yarn. However, with respect to the difference,
the length of the nylon 6.6 yvarn or the nylon 6 yarn,
compared to that of the aramid yarn, could be adjusted by
a person skilled in the art without any difficulties and
could be properly selected and performed through repeated
experimentation from: the features disclosed in document
D2, which belongs to the same technical field as document
D1, wherein the raw cord is dipped in the dipping
solution and hardened, and produced into the dip cord, in
the raw cord manufactured by using the low-modulus nylon
varn and the high-modulus aramid yarn, the lengths of two
raw yarns of the raw cord are different due to a
difference in the applied tension, and the heterogeneous-—
fiber cord is thermally treated and the elongation ratio
is maintained between —-1% and 0% during thermal treatment
(see paragraphs [0015], [0017] and [0020]); and the
hyvbrid cord, disclosed in document D3 which belongs to
the same technical field as document D1, formed by
secondarily twisting the nylon yvarn having the low
modulus and the aramid yarn having the high modulus,
wherein the length of the aramid yarn is formed to be
1.005-1.025 times (5-25 mm/m in case of conversion into a
length) longer than the length of the nylon yarn (see
paragraphs [0005]-[0006] and [0064]). In addition,
combining the invention disclosed in document D1 with the
features disclesed in documents D2 and D3 does not
involve any technical difficulties, and the effect thus

achieved is not considered a significantly improved
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effect beyvond that which could be normally predicted.
Therefore, since the invention as set forth in c¢laim 15
would be obvious in view of documents D1-D3, the
invention as set forth in claim 15 does not involve an

inventive step under PCT Article 33(3).

1.12 Dependent Claims: Claims 16-20

1.12.1 Claim 16

With respect to the additicnal feature set forth in claim
16, document D4, which belongs to the same technical
field as documents D1-D3, discloses the feature of making
a change in tension among temperature, time and tension
when the dipping and thermal treatment process for the
greige fabrics of the aramid-polyamide hybrid cord is
performed (see paragraph [0047]). The feature of claim 16
corresponds to a technique which is specifically
implemented by a person skilled in the art with the
exercise of inventive skill. In addition, combining the
inventions disclosed in documents D1-D3 with the feature
disclosed in document D4 does not involve any technical
difficulties, and the effect thus achieved is not
considered a significantly improved effect beyond that
which could be normally predicted. Therefore, since the
invention as set forth in claim 16 would be obvious in
view of documents D1-D4, the invention as set forth in
claim 16 does not involve an inventive step under PCT

Article 33(3).

1.12.2 Claim 17
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With respect to the additicnal feature set forth in claim
17, a person skilled in the art could delimit thermal
treatment temperature and time to a specific numerical
range without any difficulties from: the feature
disclosed in document D3, wherein a thermal treatment
process can be performed at 200-250°C for 30-120 seconds
(see paragraph [00692]); and the feature, disclosed in
document D4, of making a change in tension among
temperature, time and tension when the dipping and
thermal treatment process for the greige fabrics of the
aramid-polyamide hybrid cord is performed (see paragraph
[0047]). There is no evidence considered to involve the
reason for numerical limitation and to produce a
different or remarkable difference in effect around a
numerically limited range, and the feature of claim 17
could be properly selected and performed through repeated
experimentation. Therefore, since the invention as set
forth in claim 17 would be obviocus in view of documents
D1-D4, the invention as set forth in claim 17 does not

involve an inventive step under PCT Article 33(3).

1.12.3 Claims 18 and 19

With respect to the additiocnal features set forth in
claims 18 and 19, a person skilled in the art could
delimit the length of the aramid yarn, compared to that
of the nylon 6.6 yarn or the nylon 6 yarn, to a specific
numerical range without any difficulties from the hybrid
cord, disclosed in document D3, formed by secondarily
twisting the nylon yarn having the low modulus and the
aramid yarn having the high modulus, wherein the length

of the aramid yvarn is formed to be 1.005-1.025 times (5-
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25 mm/m in case of conversion into a length) longer than
the length of the nylon yarn (see paragraphs [0005]—
[0006] and [0064]). There is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and the features of
claims 18 and 19 could be properly selected and performed
through repeated experimentation. Therefore, since the
invention as set forth in claims 18 and 19 would be
obvious in view of documents D1-D3, the invention as set
forth in claims 18 and 19 does not involve an inventive

step under PCT Article 33(3).

1.12.4 Claim 20

With respect to the additioconal feature set forth in claim
20, a person skilled in the art could delimit the
fineness of the nylon 6.6 yarn or the nylon 6 yarn and
the aramid yarn to a specific numerical range without any
difficulties from the features disclosed in document DI1,
wherein the low-modulus varn (32) including the nylon
fiber has the line density value of 940-3680 dtex
(converted into 846-3312 denier), and the high-modulus
varn (34) including the aramid fiber has the line density
value of 550-3300 dtex (converted into 495-2970 denier)
(see paragraph [00192], and figure 2). There is no
evidence considered to involve the reason for numerical
limitation and to produce a different or remarkable
difference in effect around a numerically limited range,
and the feature of claim 20 could be properly selected
and performed through repeated experimentation.

Therefore, since the invention as set forth in claim 20
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would be obvious in view of documents D1-D3, the
invention as set forth in c¢laim 20 does not involve an

inventive step under PCT Article 33(3).

1.13 Independent Claim: Claim 21

The invention as set forth in claim 21 pertains to the
radial pneumatic tire including the hybrid dip cord of
claim 10. Thus, the same reasoning as discussed with
respect to the invention as in claim 10 applies thereto.
In addition, the radial pneumatic tire, of claim 21,
comprising: the pair of parallel bead cores; one or more
radial carcass layers wound around the bead cores; the
belt layer laminated on the outer peripheral sides of the
carcass layers; and the circumferential belt reinforcing
layer formed along the outer peripheral side of the belt
layer, wherein one or two carcass layers are used, 1is
substantially the same as the pneumatic tire (10),
disclosed in document D1, comprising the bead core (16),
the carcass ply (12), the belt structure (24), and the
cap ply, wherein the carcass ply (12) is formed in one
layer (see paragraphs [0013]-[0015], claim 1, and figure
1). Meanwhile, combining the invention disclosed in
document D1 with the features disclosed in documents D2
and D3 does not involve any technical difficulties, and
the effect thus achieved is not considered a
significantly improved effect beyond that which could be
normally predicted. Therefore, since the invention as set
forth in claim 21 would be obviocus in view of documents
D1-D3, the invention as set forth in claim 21 does not

involve an inventive step under PCT Article 33(3).
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(NOTE: the international search report and the written
opinion have been established on the basis of the

assumption that claim 21 refers to claim 10.)

1.14 Independent Claim: Claim 22

The invention as set forth in claim 22 pertains to the
radial pneumatic tire including the hybrid dip cord of
claim 10. Thus, the same reasoning as discussed with
respect to the invention as in claim 10 applies thereto.
In addition, the radial pneumatic tire, of claim 22,
comprising: the pair of parallel bead cores; one or more
radial carcass layers wound around the bead cores; the
belt layer laminated on the outer peripheral sides of the
carcass layers; and the circumferential belt reinforcing
layer formed along the outer peripheral side of the belt
layer, wherein one or two layers of the cap plies are
used, 1is substantially the same as the pneumatic tire
(10), disclosed in document D1, comprising the bead core
(16), the carcass ply (12), the belt structure (24), and
the cap ply, wherein the cap ply is formed in one layer
(see paragraphs [0013]1-[0015], and figure 1). Meanwhile,
combining the invention disclosed in document D1 with the
features disclosed in documents D2 and D3 does not
involve any technical difficulties, and the effect thus
achieved is not considered a significantly improved
effect beyond that which could be normally predicted.
Therefore, since the invention as set forth in claim 22
would be obviocus in view of documents D1-D3, the
invention as set forth in claim 22 does not involve an

inventive step under PCT Article 33(3).
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(NOTE: the international search report and the written
opinion have been established on the basis of the

assumption that claim 22 refers to claim 10.)

1.15 Independent Claim: Claim 23

Document D1, which is the most relevant prior art to the
invention as in claim 23, discloses the pneumatic tire
(10) including the cord (30) which is manufactured by
primarily and secondarily twisting at least one low-—
modulus nylon yarn (32) and at least one high-modulus
aramid yvarn (34) (see paragraphs [0016]-[0017] and
[0020], claim 1, and figures 1 and 2).

However, c¢laim 23 differs from document D1 in that: the
nylon 6.6 yarn or the nylon 6 yarn is included so as to
be 5-100 mm/m longer than the aramid yarn; and the nylon
6.6 yarn or the nylon 6 yarn is thermally shrunken during
thermal treatment such that when the dip cord formed by
thermally treating the raw cord is untwisted, the lengths
of the nylon 6.6 yarn or the nylon 6 yarn and the aramid
yvarn become equal. However, with respect to the
difference, document D2, which belongs to the same
technical field as document D1, indicates that: a
twisting process is performed in a state in which the
tension greater than that of the high-modulus aramid yarn
is applied to the low-modulus nylon yarn; and the
heterogeneous—-fiber cord is thermally treated and the
elongation ratio is maintained between -1% and 0% during
thermal treatment (see paragraphs [0014]-[0015], and
[0020]), and document D3, which belongs to the same
technical field as document D1, discloses the hybrid cord

formed by secondarily twisting the nylon varn having the
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low modulus and the aramid yarn having the high modulus,
wherein the length of the aramid yarn is formed to be
longer than the length of the nylon yvarn (see paragraphs
[0005]1—-[0006] and [0064]). Thus, in view of the features
included in documents D2 and D3, wherein when the raw
varns having the different moduli are produced into the
hybrid cord, the length of the raw yvarn having the low
modulus is formed to be longer than that of the other
thereof and the lengths thereof can be delimited, a
person skilled in the art could delimit the length of the
nylon 6.6 yarn or the nylon 6 yarn, compared to that of
the aramid varn, to a specific numerical range without
any difficulties, there is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and this numerical
limitation could be properly selected and performed
through repeated experimentation. In addition, combining
the invention disclosed in document D1 with the features
disclosed in documents D2 and D3 does not involve any
technical difficulties, and the effect thus achieved 1is
not considered a significantly improved effect beyond
that which could be normally predicted. Therefore, since
the invention as set forth in claim 23 would be obvious
in view of documents D1-D3, the invention as set forth in
claim 23 does not involve an inventive step under PCT

Article 33(3).

1.16 Dependent Claims: Claims 24-28

1.16.1 Claims 24 and 25
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With respect to the additicnal features set forth in
claims 24 and 25, document D4, which belongs to the same
technical field as documents DI1-D3, discloses the feature
of making a change in tension among temperature, time and
tension when the dipping and thermal treatment process
for the greige fabrics of the aramid-polyamide hybrid
cord is performed (see paragraph [0047]). The features of
claims 24 and 25 correspond to a technique which is
specifically implemented by a person skilled in the art
with the exercise of inventive skill. In addition,
combining the inventions disclosed in documents D1-D3
with the feature disclosed in document D4 does not
involve any technical difficulties, and the effect thus
achieved is not considered a significantly improved
effect beyond that which could be normally predicted.
Therefore, since the invention as set forth in claims 24
and 25 would be obviocus in view of documents D1-D4, the
invention as set forth in claims 24 and 25 does not

involve an inventive step under PCT Article 33(3).

1.16.2 Claims 26 and 27

With respect to the additicnal features set forth in
claims 26 and 27, a person skilled in the art could
delimit the length of the nylon 6.6 yarn or the nylon 6
yarn, compared to that of the aramid yarn, to a specific
numerical range without any difficulties from the feature
disclosed in document D2, wherein the twisting process is
performed in a state in which the tension greater than
that of the high-modulus aramid yarn is applied to the
low-modulus nylon yvarn (see paragraphs [0014] and

[0015]). There 1s no evidence considered to involve the
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reason for numerical limitation and to produce a
different or remarkable difference in effect around a
numerically limited range, and the features of claims 26
and 27 could be properly selected and performed through
repeated experimentation. Therefore, since the invention
as set forth in claims 26 and 27 would be obvious in view
of documents D1-D3, the invention as set forth in claims
26 and 27 does not involve an inventive step under PCT

Article 33(3).

1.16.3 Claim 28

With respect to the additioconal feature set forth in claim
28, a person skilled in the art could delimit the
strength and intermediate elongation of the hybrid dip
cord to a specific numerical range, without any
difficulties, from the features disclosed in document D3,
wherein a tension test for the hybrid cord is performed,
and a result of strength is shown (see paragraphs [0106]—
[0109] and table 2). There 1is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and the feature of
claim 28 could be properly selected and performed through
repeated experimentation. Therefore, since the invention
as set forth in claim 28 would be obvious in view of
documents D1-D3, the invention as set forth in claim 28
does not involve an inventive step under PCT Article

33(3) .

1.17 Independent Claim: Claim 29
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The invention as set forth in claim 29 pertains to the
radial pneumatic tire including the hybrid dip cord of
claim 23. Thus, the same reasoning as discussed with
respect to the invention as in claim 23 applies thereto.
In addition, the radial pneumatic tire, of claim 29,
comprising: the pair of parallel bead cores; one oOr more
radial carcass layers wound around the bead cores; the
belt layer laminated on the outer peripheral sides of the
carcass layers; and the circumferential belt reinforcing
layer formed along the outer peripheral side of the belt
layer, wherein one or two layers of the cap plies are
used, is substantially the same as the pneumatic tire
(10), disclosed in document D1, comprising the bead core
(16), the carcass ply (12), the belt structure (24), and
the cap ply, wherein the cap ply is formed in one layer
(see paragraphs [0013]1-[0015], and figure 1). Meanwhile,
combining the invention disclosed in document D1 with the
features discleosed in documents D2 and D3 does not
involve any technical difficulties, and the effect thus
achieved is not considered a significantly improved
effect beyond that which could be normally predicted.
Therefore, since the invention as set forth in claim 29
would be obvious in view of documents D1-D3, the
invention as set forth in claim 29 does not involve an

inventive step under PCT Article 33(3).
(NOTE: the international search report and the written
opinion have been established on the basis of the

assumption that claim 29 refers to claim 23.)

1.18 Independent Claim: Claim 30
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The invention as set forth in claim 30 pertains to the
radial pneumatic tire including the hybrid dip cord of
claim 23. Thus, the same reasoning as discussed with
respect to the invention as in claim 23 applies thereto.
In addition, the radial pneumatic tire, of claim 30,
comprising: the pair of parallel bead cores; one oOr more
radial carcass layers wound around the bead cores; the
belt layer laminated on the outer peripheral sides of the
carcass layers; and the circumferential belt reinforcing
layer formed along the outer peripheral side of the belt
layer, wherein one or two layers of the cap plies are
used, is substantially the same as the pneumatic tire
(10), disclosed in document D1, comprising the bead core
(16), the carcass ply (12), the belt structure (24), and
the cap ply, wherein the carcass ply (12) is formed in
one layer (see paragraphs [0013]1-[0015], claim 1, and
figure 1) . Meanwhile, combining the invention disclosed
in document D1 with the features disclosed in documents
D2 and D3 does not involve any technical difficulties,
and the effect thus achieved is not considered a
significantly improved effect beyond that which could be
normally predicted. Therefore, since the invention as set
forth in claim 30 would be obviocus in view of documents
D1-D3, the invention as set forth in claim 30 does not

involve an inventive step under PCT Article 33(3).
(NOTE: the international search report and the written
opinion have been established on the basis of the

assumption that claim 30 refers to claim 23.)

1.19 Independent Claim: Claim 31
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Document D1, which is the most relevant prior art to the
invention as in claim 31, discloses the method for
manufacturing the pneumatic tire (10), the method
comprising the steps of: primarily and secondarily
twisting at least one low-modulus nylon yarn (32) and at
least one high-modulus aramid varn (34); manufacturing
the primarily twisted vyarn by respectively twisting the
nylon yarn and the aramid yarn at the number of twists of
10.4 TPI (converted into 409.4 TPM) and 10 TPI (converted
into 393.7 TPM); and secondarily twisting the nylon yarn
and the aramid yarn at 7 TPI (converted into 275.6 TPM)
(see paragraphs [0016]-[0021], claim 1, and figures 1 and
2) .

However, claim 31 differs from document D1 in that claim
31 includes the step of dipping the raw cord in the
adhesive solution, and then thermally treating the same,
wherein in the step of manufacturing the primarily
twisted yarn, ocne nylon 6.6 yarn or nylon 6 yarn is
included to be 5-100 mm/m longer than one aramid yarn,
and the nylon 6.6 yarn or the nylon 6 yarn is thermally
shrunken such that the length thereof becomes equal to
the length of the aramid yarn during thermal treatment.
However, with respect to the difference, document D2,
which belongs to the same technical field as document DI,
indicates that: the raw cord is dipped in the dipping
solution and hardened, and produced into the dip cord;
the twisting process is performed in a state in which the
tension greater than that of the high-modulus aramid yarn
is applied to the low-modulus nylon yarn; and the
heterogeneous—fiber cord is thermally treated and the
elongation ratio is maintained between -1% and 0% during

thermal treatment (see paragraphs [0014]-[0015], [0017]

Form PCT/ISA/237 (Box No. V) (Janvary 2015)

Ex. 2011-431



WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/013279
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and cxplanations supporting such statement
and [0020]1), and document D3, which belongs to the same

technical field as document D1, discloses the hybrid cord
formed by secondarily twisting the nylon yarn having the
low modulus and the aramid yarn having the high modulus,
wherein the length of the aramid vyarn is formed to be
longer than the length of the nylon varn (see paragraphs
[0005]—-[0006] and [0064]). Thus, in view of the features
included in documents D2 and D3, wherein when the raw
yvarns having the different moduli are produced into the
hybrid cord, the length of the raw yarn having the low
modulus is formed to be longer than that of the other
thereof and the lengths thereof can be delimited, a
person skilled in the art could delimit the length of the
nylon 6.6 yarn or the nylon 6 yarn, compared to that of
the aramid yarn, to a specific numerical range without
any difficulties, there is no evidence considered to
involve the reason for numerical limitation and to
produce a different or remarkable difference in effect
around a numerically limited range, and this numerical
limitation could be properly selected and performed
through repeated experimentation. In addition, combining
the invention disclosed in document D1 with the features
disclosed in documents D2 and D3 does not involve any
technical difficulties, and the effect thus achieved is
not considered a significantly improved effect beyond
that which could be normally predicted. Therefore, since
the invention as set forth in claim 31 would be obvious
in view of documents D1-D3, the invention as set forth in
claim 31 does not involve an inventive step under PCT

Article 33(3).

1.20 Dependent Claim: Claim 32
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With respect to the additioconal feature set forth in claim
32, a person skilled in the art could delimit the
fineness of the nylon 6.6 yarn or the nylon 6 yarn and
the aramid yvarn to a specific numerical range, without
any difficulties, from the features disclosed in document
D1, wherein the low-modulus vyarn (32) including the nylon
fiber has the line density value of 3940-3680 dtex
(converted into 846-3312 denier), and the high-modulus
varn (34) including the aramid fiber has the line density
value of 550-3300 dtex (converted into 495-2970 denier)
(see paragraph [0019], and figure 2). There is no
evidence considered to involve the reason for numerical
limitation and to produce a different or remarkable
difference in effect around a numerically limited range,
and the feature of claim 32 could be properly selected
and performed through repeated experimentation.
Therefore, since the invention as set forth in claim 32
would be obviocus in view of documents D1-D3, the
invention as set forth in claim 32 does not involve an

inventive step under PCT Article 33(3).

2. Industrial Applicability

The invention as set forth in claims 1-32 is industrially

applicable under PCT Article 33(4).
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description. and drawings or on the question whether the claims are fully supported by
the description, are made:

1. The wording “nylon 6,6 yarn” is considered to be a
typographical error for the wording “nylon 6.6 yvarn” of
claims 1-3, 8-13, 15-16, 18-20, 23-27, and 31-32.
Therefore, c¢laims 1-3, 8-13, 15-16, 18-20, 23-27, and 31—

32 do not meet the requirement of PCT Article 6.

2. Claim 8 includes the wording “said raw cord step”, but
the wording “raw cord step” does not appear priocr to this
wording. Therefore, claim 8 does not meet the requirement

of PCT Article 6.

3. Claim 16 includes the wording “said thermal treatment
step”, but the wording “thermal treatment step” does not
appear prior to this wording. Therefore, claim 16 does

not meet the reqguirement of PCT Article 6.

4, Claims 21 and 22 refer to the hybrid dip cord of any
one of claims 10-20. However, since claims 10-14 set
forth the wording “hybrid dip cord”, it is considered
that claims 21 and 22 refer to any one of claims 10-14.
Therefore, claims 21 and 22 do not meet the requirement

of PCT Article 6.
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Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Ex. 2011-469
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TRANSMITTAL LETTER TO THE UNITED STATES e o0
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. Application No. (if known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 Not Yet Assigned
International Application No. International Filing Date Priority Date Claimed
PCT/KR2017/013279 November 21, 2017 December 2, 2016

Title of Invention
HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

First Named Inventor

LEE, Kyoung Ha

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. |E| This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic
national fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the
inventor(s) have been received.

2. |:| A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the Intemational Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
a. |E| is attached hereto.

. D has been previously submitted under 35 U.S.C. 154(d)(4).

4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))
a. |E| is attached.
b. |:| was previously filed in the international phase under PCT Rule 4.17(iv).

=2

Items 5 to 8 below concern amendments made in the international phase.
PCT Atticle 19 and 34 amendments

5. D Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau)
(35 U.S.C. 371(c)(3)).

6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is
attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. |:| Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.
9. |E| An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
10. |E| A preliminary amendment.

11. [m] An Application Data Sheet under 37 CFR 1.76.
12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13. |E| A power of attorney and/or change of address letter.

14. |:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825 (not required if
sequence listing in text format was indicated on the PCT Request as part of the International Application and the sequence listing
was published as part of the international application).

15. Iil Assignment papers (cover sheet and document(s)). Name of Assignee:

HYOSUNG ADVANCED MATERIALS CORPORATION
16. |E| 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. 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 1.11 and 1.14. This collection is estimated to take 15
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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. Ex. 2011470
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U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.

Not Yet Assigned PCT/KR2017/013279 10719-12003

17. |:| Other items or information:

The following fees have been submitted. CALCULATIONS
18. |E| Basic national fee (37 CFR 1.492(8)) .......eooei i e oo e e e . $300 $300
19. |E| Examination fee (37 CFR 1.492(c))
. If the written opinion prepared by ISA/US or the international preliminary examination report $ 760
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
o Allothersituations ................coooo it e e e $T60
20. |E| Search fee (37 CFR 1.492(b))
. If the written opinion prepared by ISA/US or the international preliminary examination report 520
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
. Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as
an International Searching Authority ................... ... ....$140 $
. International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe USbythe IB...................o e $520
o Allother situations ................coooii it e e e e $660

TOTAL OF 18,19, and 20 = | $ {1580

|:| Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing
in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer program listing in an 0
electronic medium) (37 CFR 1.492(j)).

Fee for each additional 50 sheets of paper or fraction thereof .............................................. $400
Total Shcts | Bt shets | Py ofsh o 50 o rcton
86 -100=|Q /50 = 0 x $400 $
commanement of he national Stags (37 CER 1 49201 v e e e $140 | 50
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 13 -20= 0 x $100 $0

Independent claims |2 -3= 0 X $460 $0
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$820 $0
Fee for submission of Sequence Listing text file of 300 MB to 800 MB (37 CFR 1.21(0)(1))........c..c...... $1,000 $0
Fee for submission of Sequence Listing text file of more than 800 MB (37 CFR 1.21(0)(2))...................$10,000 | $ ()
I(:;r;)(ée;sRir;gigze(if)c;r furnishing the English translation later than 30 months from the earliest claimed priorit;f:ée*- $ O

TOTAL OF ABOVE CALCULATIONS = | §

|:| Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.

I:' Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.

TOTAL NATIONAL FEE = | $ {580

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by an 0
appropriate cover sheet (37 CFR 3.28, 3.31).............coii i i $50.00 per property  +

TOTAL FEES ENCLOSED = | $158()

[Page 2 of 3]

Ex. 2011-471



PTO-1390 (01-18)

Approved for use through 8/31/2019. OMB 0651-0021

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.

a. D A check in the amount of § to cover the above fees is enclosed.

b. |:| Please charge my Deposit Account No. in the amount of § to cover the above fees.

C. IEI The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 602311 as follows:

i. |:| any required fee.

i IE' any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. |E| Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b))} must be
filed and granted to restore the International Application to pending status.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications

I:' This application (1) claims priority to or the benefit of an application filed before March 16, 2013, and (2) also contains, or contained at
any time, a claim to a claimed invention that has an effective filing date on or after March 16, 2013.
NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 16, 2013, will be
examined under the first inventor to file provisions of the AlA.

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363.

Correspondence Address

154626

|E| The address associated with Customer Number: OR |:| Correspondence address below

Name

Address

City State Zip Code

Country Telephone

Email

Signature /Sang ChO/ Date May 28, 201 9

N Registration No.
(ParmSType) Sang ChO (/i?c:?nr:yllcl);;;er?t) 70794

[Page 3 of 3]
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STATEMENT UNDER 37 CFR 3.73(c)
LEE, Kyoung Ha

Applicant/Patent Owner:

Application No./Patent No.: Filed/Issue Date:
Titleg: HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

HYOSUNG ADVANGCED MATERIALS CORPORATION Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 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. Ex 2011-474
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/sang cho/ 5/28/2019

Signature Date

Sang Cho 70794

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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) ) Attorney Docket Number | 10719-12003
Application Data Sheet 37 CFR 1.76

Application Number

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC

Title of Invention | 1jpe 1AVING SAME APPLIED THERETO

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+ Kyoung Ha | EE [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City F\nyang ||Country of Residence | ﬁ |

Mailing Address of Inventor:

Address 1 19 Mapo-daero

Address 2 Mapo-gu

City | Seoul State/Province | |
Postal Code 04144 Countryi | |KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~[ Pin Kyung PARK -
Resﬁience Information (Select One) US Residency (8 Non US Residency Active US Military Service -
City |lYongin ||Country of Residence | KR |

Mailing Address of Inventor:

Address 1 19 Mapo-daero

Address 2 Mapo-gu

City Seoul State/Province | |

Postal Code 04144 Countryi | |KR

Inventor 3
Legal Name

Ex. 2011-476
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Attorney Docket Number | 10719-12003

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC
TIRE HAVING SAME APPLIED THERETO

Prefix| Given Name Middle Name Family Name Suffix

<]l froon Hee NAM ]
Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service

City |peoul || Country of Residence i KR |

Mailing Address of Inventor:

Address 1 19 Mapo-daero
Address 2 Mapo-gu
City | Seoul State/Province | |
Postal Code | joa144 Countryi | kR
All Inventors Must Be Listed - Additional Inventor Information blocks may be Add
generated within this form by selecting the Add button.
Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
[ ] An Address is being provided for the correspondence Information of this application.
Customer Number 54626
Email Address | AddEmail | |Remove Email

Application Information:

Title of the Invention ENEUMATIC TIRE HAVING SAME APPLIED THERETO S
Attorney Docket Number| [10719-12003 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter ility -
Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Ex. 2011-477
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Attorney Docket Number | 10719-12003

Application Data Sheet 37 CFR 1.76

Application Number

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC

Title of Invention | rpF |4AVING SAME APPLIED THERETO

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 154626

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status ~ Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

-

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.§.C. 119{b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionty application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Ex. 2011-478
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

10719-12003

Application Number

Title of Invention

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC
TIRE HAVING SAME APPLIED THERETO

Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
10-2016-0163359 KR P018-12-02
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2016-0163361 KR P018-12-02
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

|10-2016-0163362

KR

|zo18-12-02

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

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

EFS Web 2.2.13
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. Attorney Docket Number | 10719-12003
Application Data Sheet 37 CFR 1.76

Application Number

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC

Title of Invention | rpF |4AVING SAME APPLIED THERETO

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

Ex. 2011-480

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10719-12003

Application Data Sheet 37 CFR 1.76

Application Number

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC

Title of Invention | rpF |4AVING SAME APPLIED THERETO

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | bivogNG ADVANCED MATERIALS CORPORATION

Mailing Address Information For Applicant:

Address 1 119 Mapo-daero

Address 2 Mapo-gu

City Seoul State/Province

Country | kR Postal Code 04144
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

Ex. 2011-481

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10719-12003

Application Data Sheet 37 CFR 1.76

Application Number

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC

Title of Invention | rpF |4AVING SAME APPLIED THERETO

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/sang cho/ Date (YYYY-MM-DD)| [2018-05-28
First Name | [Sang Last Name | Cho Registration Number | [70794
Additional Signature may be generated within this form by selecting the Add button. Add

Ex. 2011-482

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 10719-12003

Application Data Sheet 37 CFR 1.76

Application Number

HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE AND RADIAL PNEUMATIC

Title of Invention | rpF |4AVING SAME APPLIED THERETO

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, 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.

Ex. 2011-483

EFS Web 2.2.13



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 tc 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.5.C. 2(b)(2); (2} furnishing of the informaticn 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 informaticn, 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 youin this form will be subject to the following routine uses:

1 Theinformation con this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

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

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A 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.  Arecord 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 cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.

EFS Web 2.2.13 Ex. 2011-484




R

9

o S
e ] p 23 o

pon gy G mh. o % & 2
e Lok 3 A ) [ -

£
it

o the same
o

! o reid
s ) oot o
g ek, > e 3
= P23
“den, e 933 )...nm oo
e e

e
f
&

X
RE HAVIN
¢
«
a olalmed invention

o5 §
el ko L e /
L4 o Gl e - o o e ; ,
me it G 7 % = g o %
& b & ¥ & m,m s Tord 2
s oz A
£ 4 B 9 & © 2 . %
oA ] o h 75 @ o iz !
Tl & b gy % o7t ped o
i 8 A @ & @ I b
oy bt 7 % . e A e
f, u PR 5 % 5 & e 7
R 2 TS T T i
A - * o £3 o jo < 0
g 5\ . e oo o mrr , o4
o 3k o = P 05 e i o
g oo -2 E G} e Foll 5y Lher oo
7 e - T g A 7
bk B o e 4 i g “ Lot v
T & e W ran e 6] G
B 7 8 F  Ew 22 & ,
b g i i o & e @ < o
. w2 G ¢ R Lo %oy L L2 af
o mw K, h-..“ £ a4 i ek vt 2 A:V e
o = & 2 4 = - %
£ w I3 oo F 5y
ey o . [3 e ] . +7 iy
A @ g o= koo < oy’ iy
e . Lo s R W e s T
o i 2 25 5 Y £ 5 B 7
i 5] s F oy W Z oizd A = o
P g I P TR i her Bt i =
%ot b " o 5 z - i &
o mm o A o p wanos " Ww 1.2 =
£ 13z w fecd L i Pl @ «s i %
84 % £ L o= £E ¢ € G s
ek e o o e 5 i e g v @
0 5 7 = B4 o o A 2
ot mﬁ o, B R P = m ool \m..\. o - 35 99
i A YR A * by I L o Lhs 1 i
“ S e 00 b 3L ¢ = oy G [ S5 :
A5 o e - A 4] Lo i
A i R e, gt T T e :
0 Ue oo gl 0 = o el o 2 | i
e U 137 bk At [ - L e ot LY e T el
% & wm& W\\x Srra .\.Mu._ el 7 & o . i a.“w\uw - ‘-J.m\. o m.#\u, o e
5L e o S =% & oE2E
psh] TR R A Toe] o bk o e o o5
E Guwibaie A o & z  Angw
1 - L g o i - - S
A gy b mm 5 TR o & 5 G i
- O35 B WY ot e ) et %) 7
2 i £ m o & i L2
@ gy (% i o Ty % A
. 2 o 4 g & T ik 4,
erd g ber %, L e %
£ o & P & I IR
% 5] - : 5 % L o o
& M\\“ cess % ¥ % bl 4 e 4
fiid ﬁA jpoes (Y. i Lt B 4 £
o G i G i s el L i
#, o 4 5 L 4 e nert MGn Sie
% ¢ 7 £ g 2 B ¢
o Z G 1 L W {
¥ £ & e i% e b s
o t e s ¥ 3 P % 7
s BA 2% L5 o
G ¥ 5 B » -y e *
p AR7s A z B = -
o e i 4
. ‘\w\! ..wﬂv“
@ b I
\\c)- 3 W\\N\

Ex. 2011-485



opay o wmnri  rer - ’ Yo
o iy @ WUEZ 48 8 o~ @
o i 2 Bz g 8 B g E
G o AR & 58 e AR
v Gt R WA [ o vr. G
w i i AER2RPanhol®
S R o2 AR Al oY AL Gop s
W o ] RS T B0 g G
i G AR 0wl L g by
[PoulP | v Womod g e P i
W P S o (. %
A £ G T L F AL e
& = W R R g BT R L
PR £ o2 ap WA, L opm M W el S : -
T o A R B U AN &
o oy £ DoaT g & 2B o
A o w3 o e P A
Y i BE <t it SR A 1 B A5 £ S {o
L e PR G ow 8 e o]
A z i Bl e g Vg G )
o Ry R e &
e 3 BN v ~ S s o “ 2 et
B o EE e 0BTy CE g @
o Form mp o f % b
& Lo mog T2 L
TET By 283058202 O
b R & VT e B LA ”
Png 32 gfody BE &
- L e o S g (/) 7 g
S I R A i & o
= B g 4 EZ85 , % 4 A
&y g L AR B e 23 . : -
% R ) o o Mw g ...\r% hu Um, ; m.uw e
o L g &3 e i %h R = @ 5 beer
a0 TR A Sl - @ o
L W Ry B o X = oy 2
5 R o i AR S & o o i
W bmoa i SNt B i ¥ R )
o e PRy B P 54 4
, o ooEr = oE o s i kA -
B oz 2 S Egdal D o :
b e i & S e 2 % o .7 i i
% .. &5 g B : s Z i £3 ;
B G @ o B2 <= £ g ¥ o i
e Wy g 2 Ao R 7, = e %
T iy b o & ouE i 0B g o P
. Vv mamm e 7 KM.,,.?..M..Mu nw.m.,. ﬂm_ s
%k By GwEgt wy
G s, o% GEZ8uxT 8wl & }
s oEh i flinied Ve lr &Y m W B el 55 o o
£ Nl e 2 g 4] & a5 o e G2 7 . bt
S g o E ol vl s N R AN i % e
o w,\« PR pree Ny o R = e o o
. s o I pn A Loy M o pa]
[o T 2o Yk .ﬁm mo bk o0 T o @ bt B ferd b
aBEZ wh £ %Y gzae A @
res Wp TEm 0 4 - e Do Fiod - . F]
PV g B & BamnETEsREYE @ 2
o %oz B E SR L ETEGE e L & e :
el SR S TN 3R NN S 5 N BN 5 z =
b 2 4 ARSI W S e 29 o ford
g% b mfwn.wrmﬁﬂim £ P >
e e 3 s M e e SR i s P
i ; o weowm " 6w 7 @
o 20y @ v G A L T m Nw i
i A bt &G ] Lo Lm 5 3 o e
& .hm %] b ,mnm e m T m % A e = \..M.H A
E % T ey g o BB e 3 o4 (¥
wom G 3 T b A ms e by by 2 5
& G 1y e R ORE SR o i & o
el SRR S EEPREEE N % 4
G o e m 03 G T, 2 T
2% BY¥ mEdsowm e Tood A * 2
S A g S Vel 4 oo L = &)
7 G 4 b e KB By b = i
o iy L g 5 oo 9 & <, - £
@ in [ B S -
oy :

&
WE

@ %
% Z

fout fiml

Sv

&

A

A

Kl

a
oty arecu

1

B
which may be

i
regisre and o

% % RO G A
502 BE.BEDE-G v & %
% 7 E o £ 5 0 B AR g4
A ww Lol \a‘m. e I ih o il
z 8 £ HHEAE 5828

Ex. 2011-486



ORF

<

LIRATY

evarsegeee.

Ex. 2011-487



[ Abstract]

The present invention relates to a tire cord and a radial pneumatic tire, and is
characterized in that when one raw nylon 6,6 or nylon 6 yarn and one aramid yarn are pre-
twisted respectively and are then cabled to generate a raw cord, and when the raw cord is
untwisted, the aramid yarn is input 5 to 100mm/m longer than the nylon 6,6 or nylon 6 yarn.
The hybrid dip cord according to the present invention has an excellent fatigue resistance of
80% or more, the initial deformation in the tensile test causes low modulus to be generated by
nylon and causes high modulus to be expressed from the section where aramid begins to
receive the force. As such, deformation is easy during the work of inflating the green tire

inside the mold with the bladder, which makes the manufacturing of tires easy.

Another object of the present invention relates to a method for producing a hybrid
dip cord using nylon 6,6 yarn and aramid yarn, in which nylon 6,6 yarn and aramid yarn are
pre-twisted by using one selected from the group consisting of a method of controlling the
tension applied to the live cord, a method of adjusting the heat treatment temperature, and a
method of controlling the heat treatment time, and they are cabled to make a raw cord, then
the raw cord is dipped in an adhesive and is then heat-treated to thereby produce a dip cord in

which nylon 6,6 has been further shrunk.

Another object of the present invention is to provide a hybrid dip cord for a carcass ply or cap
ply layer of a pneumatic radial tire having a certain degree of fatigue resistance, which is
produced by dipping the raw cord using the nylon 6,6 and the aramid yarn in a dipping

solution and then heat-treating the raw cord so that the nylon 6,6 may further shrink.

In the present invention, twist numbers of aramid yarn and nylon yarn are kept the same
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during twisting, to thereby allowing a heat treatment process after producing a raw cord, by
which the nylon yarn shrinks, and the aramid yarn is set to be longer than the nylon yarn per
unit length when the dip cord is untwisted, thereby increasing the fatigue resistance.
According to the present invention, it is possible to overcome the disadvantage that it is
difficult to deform in a mold with a high modulus when using the aramid alone, and it is
possible to improve low fatigue resistance and adhesion which are problematic when using
aramid alone, and it is possible to produce high performance tires by improving low modulus

and heat resistance that are problematic when using nylon 6,6 alone.

Further, a method of manufacturing a hybrid dip cord according to the present invention
includes: a step of preparing one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn; a step
of producing a primarily twisted yarn by applying a twist of 200 to 500 TPM by inputting one
nylon 6,6 or nylon 6 yarn longer than the aramid yarn; a set of cabling the primarily twisted
yarn as two to apply a twist of 200 to 500 TPM to thereby produce a raw cord; and a step of
dipping the raw cord in an adhesive liquid and heat-treat the raw cord, in which the nylon 6,6
or nylon 6 is heat-shrunk so that the length of the nylon 6,6 or the nylon 6 becomes equal to

the length of the aramid yarn.
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[Claims]

[Claim 1]

A hybrid raw cord for a radial pneumatic tire,

wherein, when one raw nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-
twisted respectively and cabled, the aramid yarn was input 5 to 100 mm/m longer than the

nylon 6,6 yarn or 6 nylon yarn.

[Claim 2]

The hybrid raw cord of claim 1, wherein when the raw cord is untwisted, the aramid

yarn is input 5 to 50 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

[Claim 3]

The hybrid raw cord of claim 1, wherein when the raw cord is untwisted, the aramid

yarn is input 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

[Claim 4]

A hybrid dip cord produced by dipping the raw cord of claim 1 into an adhesive

liquid.
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[Claim 5]

A hybrid dip cord with a fatigue resistance of 80% or more.

[Claim 6]

A radial pneumatic tire comprising a pair of parallel bead cores, one or more layers
of radial carcass layers wound around the bead cores, a belt layer piled on an outer peripheral
side of each of the carcass layers, and a belt-reinforcing layer in a circumferential direction,

formed on the outer peripheral side of the belt layer,

wherein the carcass layer comprises a hybrid dip cord according to any one of claims

4 to 5, wherein the carcass layer is used as one or two layers.

[Claim 7]

A radial pneumatic tire comprising a pair of parallel bead cores, one or more layers
of radial carcass layers wound around the bead cores, a belt layer piled on an outer peripheral
side of each of the carcass layers, and a belt-reinforcing layer in a circumferential direction,

formed on the outer peripheral side of the belt layer,

wherein a cap ply which is, the belt-reinforcing layer, comprises a hybrid dip cord

according to any one of claims 4 to 5, wherein the cap ply is used as one or two layers.

[Claim 8]
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A method for manufacturing a hybrid dip cord for a radial pneumatic tire, comprising:

a step preparing one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;

a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist
respectively by inputting the one aramid yarn longer than the nylon 6,6 yarn or the nylon 6

yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the

primarily twisted yarn as two yarns; and

a step of dipping the raw cord in a dipping solution, and then heat-treating the raw
cord to produce a dip cord, wherein the aramid yarn is 5 to 100 mm/m longer than nylon 6,6

yarn or nylon 6 yarn.

[Claim 9]

The method of claim 8, wherein the fineness of nylon 6,6 or nylon 6 yarn and aramid

yarn is 500 to 3000 denier, respectively.

[Claim 10]

A hybrid dip cord for a radial pneumatic tire, characterized in that

one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively and

cabled to thereby generate a raw cord, and

the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink
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the nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6

yarn is shorter than that of the aramid yarn.

[Claim 11]

The hybrid dip cord of claim 10, wherein the shrinking of the nylon 6,6 or nylon 6
yarns in the heat treatment step uses one selected from the group consisting of a method of
controlling the tension applied to the raw cord, a method of adjusting the heat treatment

temperature, and a method of controlling the heat treatment time.

[Claim 12]

The hybrid dip cord of claim 10, wherein when the raw cord is untwisted, the aramid

yarn is 5 to 100 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

[Claim 13]

The hybrid dip cord of claim 10, wherein when the raw cord is untwisted, the aramid

yarn is 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

[Claim 14]

The hybrid dip cord of claim 10, wherein a fatigue resistance of the hybrid dip cord

is 80% or more.
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[Claim 15]

A method for manufacturing a hybrid dip cord for a radial pneumatic tire, the method

comprising:

a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist

respectively to one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the

primarily twisted yarn as two yarns; and

a step of immersing the raw cord in a dipping solution and then heat-treating the raw
cord to heat-shrink the nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6

yarn or the nylon 6 yarn is shorter than that of the aramid yarn.

[Claim 16]

The method of claim 15, wherein the shrinking of the nylon 6,6 or nylon 6 yarns in
the heat treatment step uses one selected from the group consisting of a method of controlling
the tension applied to the raw cord, a method of adjusting the heat treatment temperature, and

a method of controlling the heat treatment time.

[Claim 17]

The method of claim 16, wherein the tension was controlled through the speed of the
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feed roller and the winding roller, the heat treatment temperature was 130 to 240°C, and the

heat treatment time was 50 to 90 seconds.

[Claim 18]

The method of claim 15, wherein when the raw cord is untwisted, the aramid yarn is

5 to 100 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

[Claim 19]

The method of claim 15, wherein when the raw cord is untwisted, the aramid yarn is

10 to 30 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

[Claim 20]

The method of claim 15, wherein the fineness of nylon 6,6 or nylon 6 yarn and

aramid yarn is 500 to 3000 denier, respectively.

[Claim 21]

A radial pneumatic tire comprising a pair of parallel bead cores, one or more layers
of radial carcass layers wound around the bead cores, a belt layer piled on an outer peripheral
side of each of the carcass layers, and a belt-reinforcing layer in a circumferential direction,

formed on the outer peripheral side of the belt layer,
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wherein the carcass layer comprises a hybrid dip cord according to claim 10, wherein

the carcass layer is used as one or two layers.

[Claim 22]

A radial pneumatic tire comprising a pair of parallel bead cores, one or more layers
of radial carcass layers wound around the bead cores, a belt layer piled on an outer peripheral
side of each of the carcass layers, and a belt-reinforcing layer in a circumferential direction,

formed on the outer peripheral side of the belt layer,

wherein a cap ply which is, the belt-reinforcing layer, comprises a hybrid dip cord

according to claim 10, wherein the cap ply is used as one or two layers.

[Claim 23]

A hybrid dip cord for a radial pneumatic tire, characterized in that

one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn are pre-twisted respectively and are
then cabled to generate a raw cord, then when the raw cord is untwisted, nylon 6,6 or nylon 6
is input 5 to 100 mm/m longer than the aramid yarn, and when a dip cord formed by heat-
treating the raw cord is untwisted, the nylon 6,6 or nylon 6 is heat-shrunk so that the length of

the nylon 6,6 or nylon 6 becomes the same as that of the aramid yarn.

[Claim 24]
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The hybrid dip cord of claim 23, wherein the nylon 6,6 or nylon 6 yarn is shrunk by

controlling the tension during the heat treatment of the raw cord.

[Claim 25]

The hybrid dip cord of claim 23, wherein the nylon 6,6 or nylon 6 yarn is shrunk by

controlling the temperature during the heat treatment of the raw cord.

[Claim 26]

The hybrid dip cord of claim 23, wherein when the raw cord is untwisted, the nylon

6,6 yarn or nylon yarn 6 is input 7 to 50 mm/m longer than the aramid yarn.

[Claim 27]

The hybrid dip cord of claim 23, wherein when the raw cord is untwisted, the nylon

6,6 yarn or nylon yarn 6 is input 10 to 30 mm/m longer than the aramid yarn.

[Claim 28]

The hybrid dip cord of claim 23, wherein a strength of the hybrid dip cord is 40 kg or

more and an elongation at specific load of the hybrid dip cord is 3.8% or less.
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[Claim 29]

A radial pneumatic tire comprising a pair of parallel bead cores, one or more layers
of radial carcass layers wound around the bead cores, a belt layer piled on an outer peripheral
side of each of the carcass layers, and a belt-reinforcing layer in a circumferential direction,

formed on the outer peripheral side of the belt layer,

wherein a cap ply which is, the belt-reinforcing layer, comprises a hybrid dip cord according

to claim 23, wherein the cap ply is used as one or two layers.

[Claim 30]

A radial pneumatic tire comprising a pair of parallel bead cores, one or more layers
of radial carcass layers wound around the bead cores, a belt layer piled on an outer peripheral
side of each of the carcass layers, and a belt-reinforcing layer in a circumferential direction,

formed on the outer peripheral side of the belt layer,

wherein the carcass layer comprises a hybrid dip cord according to claim 23, wherein the

carcass layer is used as one or two layers.

[Claim 31]

A method for manufacturing a hybrid dip cord for a radial pneumatic tire, the method

comprising:

a step of preparing one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;
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a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist respectively

by inputting the nylon 6,6 yarn or the nylon 6 yarn longer than the one aramid yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the primarily

twisted yarn as two yarns; and

a step of dipping the raw cord in an adhesive liquid and performing heat treatment, in which
in the step of producing the primarily twisted yarn, one nylon 6,6 or nylon 6 yarn is input
longer by 5-100 mm/m than one aramid yarn, and the nylon 6,6 yarn or the nylon 6 yarn is
thermally shrunk so that the length of the nylon 6,6 yarn or the nylon 6 yarn becomes equal to

the length of the aramid yarn during the heat treatment.

[Claim 32]

The method of claim 31, wherein the fineness of nylon 6,6 or nylon 6 yarn and

aramid yarn is 500 to 3000 denier, respectively.
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[DESCRIPTION]
[TITLE OF THE INVENTION]

A Hybrid Dip Cord Having Excellent Fatigue Resistance and Radial Tire Using the

Same

[ Technical Field]

The present invention relates to a high strength tire cord using nylon 6,6 or nylon 6

yarn and an aramid yarn, and a radial pneumatic tire using the same.

[Background Art]

In recent years, the performance of tires has been continuously improved according
to improvement of road environments and the performance of vehicles. Especially, as the
weight of vehicles increases and the limit speed increases, safety is more importantly
considered as a quality factor of tires. The safety standards of tires are also being changed in
accordance with the increasing demand for safety of tires. Researches on methods for

imparting safety of tires are also being actively conducted in the tire industry.

Generally, a tire cord is made by twisting a yarn of the same kind to make a raw cord,
and this is immersed in a dipping solution and then heat treated to form a dip cord. Herein, a
hybrid cord means a cord made by twisting different kinds of yarns to express characteristics

of different kinds of yarns.

On the other hand, generally, when the number of twists is increased at the

step of imparting twist to the yarn, the strength is lowered, and the elongation at specific load
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and the elongation at break increase, and the fatigue resistance increases. When the number
of twists is decreased, the strength increases, the elongation at specific load and the

elongation at break decrease, and the fatigue resistance decreases.

A twist is applied to respective yarns (plys), and the yarns are cabled to be generated
as a raw cord. A pre-twist is applied to the plys in order to prevent a double twist when

cabled.

When a raw cord is prepared by twisting same kinds of yarns, the twisting conditions
between plys are generally set to be the same, but in the case of the hybrid cord, the twisting
condition may be set to be different for each ply so as to adjust the properties of the raw cord

or even the dip cord.

In the hybrid cord, conventionally, there has been a method of imparting different
numbers of twists to different kinds of yarns among the methods of varying the twist
conditions for each of the different kinds of yarns That is, on condition that when a fiber yarn
(for example, aramid yarn) having high modulus and low elongation at break is Z-twisted, the
twist number is smaller than the twist number when it is S-twisted, and when a fiber yarn
with low modulus and high elongation at break (such as nylon yarn) is Z-twisted, the twist
number is the same as the twist number when it is S-twisted, since the high modulus fiber
yarn has the Z-twist number smaller than the S-twist number after the S-twist, the twist is
applied in the twist direction of the S-twist, but since, in the low modulus fiber, the Z-twist
number is the same as the S-twist number, the twist is not applied, thereby showing the effect
of lowering the initial modulus of the raw cord. However, such a technology can be applied
only to a cabler (DRT, RT) to which a S-twist is applied, and cannot be used in a direct cabler

in which both S-twist and Z-twist simultaneously occur.

Ex. 2011-501



In general, polyethylene terephthalate is widely used as a pneumatic radial tire, more
specifically, as a carcass ply material of a pneumatic radial tire having a flatness ratio of 0.65
to 0.82. In addition, rayon is often used as a carcass ply reinforcing material for a high-speed
pneumatic radial tire having a low flatness ratio, more specifically, a flatness ratio of less

than 0.70.

Recently, some polyethylene naphthalate has been used for radial tires for a high
speed having a low flatness ratio. However, polyethylene naphthalate is superior to
polyethylene terephthalate in terms of high-temperature properties and shape stability, but it
has not been widely used due to its high price. U.S. Patent No. 6,601,378 has proposed a
hybrid cord made by twisting a wound yarn of polyethylene terephthalate and polyethylene
naphthalate, respectively. Polyethylene naphthalate fibers have a significantly higher
modulus than polyethylene terephthalate fibers. Due to such differences in physical properties,
when one of each of the wound yarns of polyethylene terephthalate and polyethylene
naphthalate is twisted, it causes unevenness of tension in the raw cord. Due to such a problem,

the strength utilization ratio at the time of twisting and dipping is rapidly deteriorated.

[Disclosure]
[ Technical Problem]

The present invention has been made to solve the above-mentioned problems, and an
object of the present invention is to provide a method for producing a hybrid cord using nylon

6,6 or nylon 6 yarn and aramid yarn, in which in the step of twisting the raw cord in the direct
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cabler where the S-twist and the Z-twist simultaneously occur, aramid yarn is used longer
than nylon 6,6 or nylon 6 yarn to give a suitable twist to thereby produce primarily twisted
yarns, and by twisting the primarily twisted yarns, a raw cord having an improved fatigue

resistance is provided.

Another object of the present invention is to provide a hybrid dip cord for a carcass
ply or cap ply layer of a pneumatic radial tire having a certain degree of fatigue resistance,
which is produced by dipping the raw cord using the nylon 6,6 or nylon 6 yarn and the

aramid yarn in a dipping solution and then heat-treating the raw cord.

Another object of the present invention is to provide a method for producing a hybrid
cord using nylon 6,6 yarn and aramid yarn, in which nylon 6,6 yarn or nylon 6 and aramid
yarn are pre-twisted by using one selected from the group consisting of a method of
controlling the tension applied to the live cord, a method of adjusting the heat treatment
temperature, and a method of controlling the heat treatment time, and they are cabled to make
a raw cord, then the raw cord is dipped in an adhesive and is then heat-treated to thereby
produce a dip cord in which nylon 6,6 or nylon 6 has been further shrunk. Therefore, hybrid
dip cords, characterized in that the aramid yarn is longer than nylon 6,6 when the dip cord is

untwisted, are produced.

Another object of the present invention is to provide a hybrid dip cord for a carcass
ply or cap ply layer of a pneumatic radial tire having a certain degree of fatigue resistance, in
which the nylon 6,6 or nylon 6 yarn is made to shrink more, by immersing the raw cord using
the nylon 6,6 or nylon 6 yarn and the aramid yarn in a dipping solution and then heat-treating

the raw cord.

Another object of the present invention is to provide a high strength hybrid dip cord
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for radial pneumatic tires, in which nylon 6,6 or nylon 6 yarn and aramid yarn were subjected
to appropriate twisting and nylon 6,6 or nylon 6 is used longer than the aramid yarn to
thereby shrink nylon 6,6 and nylon 6 by heat, by which the lengths of nylon 6,6 or nylon 6

and the aramid yarn become the same when untwisted.

Another object of the present invention is to provide a hybrid dip cord for a carcass
ply or cap ply layer of a pneumatic radial tire having a high initial modulus value by
shrinking nylon 6,6 or nylon 6 yarns by heat to thereby make the length of nylon 6,6 or nylon

6 yarns equal to that of the aramid yarn.

[ Technical Solution]

According to one preferred embodiment of the present invention, when one nylon 6,6
yarn or nylon 6 yarn and one aramid yarn are pre-twisted respectively and are cabled, a raw
cord is generated and when the raw cord is untwisted, a hybrid raw cord, characterized in that
the aramid yarn was input 5 to 100 mm/m longer than nylon 6,6 yarn or nylon yarn 6, is

provided.

According to a preferred embodiment of the present invention, when the raw cord is
untwisted, the aramid yarn is inserted in a length of 5 to 50 mm/m longer than that of nylon

6,6 or nylon 6 yarn.

According to another preferred embodiment of the present invention, when the raw
cord is untwisted, the aramid yarn is inserted in a length of 10 to 30 mm/m longer than that of

nylon 6,6 or nylon 6 yarn.

According to another preferred embodiment of the present invention, the hybrid dip
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cord is manufactured by dipping the raw cord into an adhesive liquid.

According to another preferred embodiment of the present invention, the fatigue

resistance of the hybrid dip cord is 80% or more.

According to another preferred embodiment of the present invention, in a radial
pneumatic tire including a pair of parallel bead cores, one or more layers of radial carcass
layer wound around the bead core, a belt layer laminated on the outer peripheral side of the
carcass layer and a belt-reinforcing layer in the circumferential direction formed on the outer

peripheral side of the belt layer,

A radial pneumatic tire, in which the carcass layer includes the hybrid dip cord and

the carcass layer is used as one or two layers, is provided.

According to another preferred embodiment of the present invention, in a radial
pneumatic tire including a pair of parallel bead cores, one or more layers of radial carcass
layer wound around the bead core, a belt layer laminated on the outer peripheral side of the
carcass layer and a belt-reinforcing layer in the circumferential direction formed on the outer

peripheral side of the belt layer,

The cap ply as the belt reinforcing layer includes the hybrid dip cord, and the cap ply

is used as one or two layers.

According to another preferred embodiment of the present invention, a method of
manufacturing a hybrid dip cord for a radial pneumatic tire includes a step of preparing one

nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;

a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist

respectively by inputting the one aramid yarn longer than the nylon 6,6 yarn or the nylon 6
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yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the

primarily twisted yarn as two yarns; and

a step of dipping the raw cord in a dipping solution, and then heat-treating the raw
cord to produce a dip cord, in which the aramid yarn is 5 to 100 mm/m longer than nylon 6,6

yarn or nylon 6 yarn.

According to another preferred embodiment of the present invention, the fineness of
the nylon 6,6 yarn or the nylon 6 yarn and the aramid yarn are respectively 500 to 3000

denier.

According to another preferred embodiment of the present invention, in order to
produce a hybrid dip cord, one nylon 6,6 or nylon 6 yarn and one aramid yarn are pre-twisted
and are then cabled to produce a raw cord; and the raw cord is dipped in a dipping solution
and then heat-treated to thereby make the length of the nylon 6,6 or nylon 6 yarn to be shorter

than that of the aramid yarn.

According to another preferred embodiment of the present invention, when
producing a hybrid dip cord, shrinking yarns to make the length of the nylon 6,6 or nylon 6
yarn to be shorter than that of the aramid yarn is performed by using one selected from the
group consisting of a method of controlling the tension applied to the raw cord, a method of

adjusting the heat treatment temperature, and a method of controlling the heat treatment time.

According to another preferred embodiment of the present invention, the hybrid dip
cord is characterized in that the aramid yarn is 5 to 100 mm/m longer than the nylon 6,6 or

nylon 6 yarn when the dip cord is untwisted.
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According to another preferred embodiment of the present invention, the hybrid dip
cord is characterized in that the aramid yarns are 10 to 30 mm/m longer compared to nylon

6,6 or nylon 6 yarns when the dip cord is untwisted.

According to another preferred embodiment of the present invention, the hybrid dip

cord is characterized in that its fatigue resistance is 85% or more.

According to another preferred embodiment of the present invention, a method of
manufacturing hybrid dip cords for radial pneumatic tires includes: a step of preparing a
primarily twisted yarn by imparting a twist of 200 to 500 TPM respectively to one nylon 6,6
or nylon 6 yarn and one aramid yarn; a step of producing a raw cord by cabling the primarily
twisted yarn in two, and twisting the twisted yarn in a twist of 200 to 500 TPM; and a step of
dipping the raw cord in a dipping solution and then heat-treating the raw cord to shrink the
nylon 6,6 or nylon 6 yarn so that the length of the nylon 6,6 or the nylon 6 yarn becomes

shorter than that of the aramid yarn.

According to another preferred embodiment of the present invention, a method of
producing a hybrid dip cord for radial pneumatic tires uses one selected from the group
consisting of a method of controlling the tension applied to the raw cord, a method of

adjusting the heat treatment temperature, and a method of controlling the heat treatment time.

According to another preferred embodiment of the present invention, a method of
manufacturing hybrid dip cords for radial pneumatic tires is characterized in that the tension
is adjusted through the speed of the feed roller and the winding roller, the heat treatment

temperature is 130 to 240°C, and the heat treatment time is from 50 to 90 seconds.

According to another preferred embodiment of the present invention, a method of
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manufacturing a hybrid dip cord for a radial pneumatic tire is characterized in that the aramid
yarn is 5 to 100 mm/m longer than the nylon 6,6 or nylon 6 yarn when the dip cord is

untwisted.

According to another preferred embodiment of the present invention, a method of
manufacturing a hybrid dip cord for a radial pneumatic tire is characterized in that the aramid
yarn is 10 to 30 mm/m longer than the nylon 6,6 or nylon 6 yarn when the dip cord is

untwisted.

According to another preferred embodiment of the present invention, the hybrid dip
cord production method for a radial pneumatic tire is characterized in that the fineness of

nylon 6,6 or nylon 6 yarn and aramid yarn is respectively 500 to 3000 denier.

According to another preferred embodiment of the present invention, in a radial
pneumatic tire including a pair of parallel bead cores, one or more layers of radial carcass
wound around the bead core, a belt layer piled on the outer peripheral side of the carcass
layer and a circumferential belt-reinforcing layer formed on the outer peripheral side of the
belt layer, a carcass ply or belt layer includes a hybrid dip cord and may be formed of one or

two layers.

According to another preferred embodiment of the present invention, in a radial
pneumatic tire including a pair of parallel bead cores, one or more layers of radial carcass
layer wound around the bead core, a belt layer laminated on the outer peripheral side of the
carcass layer and a belt-reinforcing layer in the circumferential direction formed on the outer

peripheral side of the belt layer,

The cap ply as the belt reinforcing layer includes the hybrid dip cord, and the cap ply
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is used as one or two layers.

According to another preferred embodiment of the present invention, when one nylon
6,6 yarn or nylon 6 yarn and one aramid yarn are pre-twisted respectively and are cabled, a
raw cord is generated and when the raw cord is untwisted, a hybrid raw cord, characterized in
that the aramid yarn was input 5 to 100 mm/m longer than nylon 6,6 yarn or nylon yarn 6, is
provided. Further, when the dip cord, which is generated by heat-treating the raw cord, is
untwisted, the nylon 6,6 yarn or the nylon 6 yarn are shrunk by heat treatment to make the
length of the nylon 6,6 yarn or the nylon 6 yarn be the same as that of the aramid yarn, to

thereby produce a hybrid dip cord.

According to another preferred embodiment of the present invention, the hybrid dip
cord of the present invention is characterized in that nylon 6,6 or nylon 6 yarn is shrunk by

adjusting the tension or temperature during the heat treatment of the raw cord.

According to another preferred embodiment of the present invention, the hybrid dip
cords of the present invention are characterized in that nylon 6,6 or nylon 6 yarns are inserted

7 to 50 mm/m longer than that of aramid yarns when the raw cord is untwisted.

According to another preferred embodiment of the present invention, the hybrid dip
cords of the present invention are characterized in that nylon 6,6 or nylon 6 yarns are inserted

10 to 30 mm/m longer than that of aramid yarns when the raw cord is untwisted.

According to another preferred embodiment of the present invention, the hybrid dip
cord of the present invention is characterized by having a strength of 40 kg or more and an

elongation at specific load of 3.8% or less.

According to another preferred embodiment of the present invention, in a radial
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pneumatic tire including a pair of parallel bead cores, one or more layers of radial carcass
layer wound around the bead core, a belt layer laminated on the outer peripheral side of the
carcass layer and a belt-reinforcing layer in the circumferential direction formed on the outer

peripheral side of the belt layer,

The cap ply as the belt reinforcing layer includes the hybrid dip cord, and the cap ply

is used as one or two layers.

According to another preferred embodiment of the present invention, in a radial
pneumatic tire including a pair of parallel bead cores, one or more layers of radial carcass
layer wound around the bead core, a belt layer laminated on the outer peripheral side of the
carcass layer and a belt-reinforcing layer in the circumferential direction formed on the outer

peripheral side of the belt layer,

The carcass layer includes the hybrid dip cord, and the carcass layer is used as one or

two layers.

According to another preferred embodiment of the present invention, there is

provided a method of manufacturing a hybrid dip cord for a radial pneumatic tire, including:

Preparing one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;

a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist
respectively by inputting the nylon 6,6 yarn or the nylon 6 yarn longer than the one aramid

yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the

primarily twisted yarn as two yarns; and
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a step of dipping the raw cord in an adhesive liquid and performing heat treatment, in
which in the step of producing the primarily twisted yarn, one nylon 6,6 or nylon 6 yarn is
input longer by 5-100 mm/m than one aramid yarn, and the nylon 6,6 yarn or the nylon 6 yarn
is thermally shrunk so that the length of the nylon 6,6 yarn or the nylon 6 yarn becomes equal

to the length of the aramid yarn during the heat treatment.

According to another preferred embodiment of the present invention, the fineness of
the nylon 6,6 yarn or the nylon 6 yarn and the aramid yarn are respectively 500 to 3000

denier.

[Advantageous Effects]

The present invention allows aramid yarn to be inserted longer than into nylon yarn and
allows the elongation at specific load and the elongation at break to become higher, to
thereby cause an increase in the fatigue resistance, by which the initial deformation in the
tensile test causes low modulus to be generated by nylon, and a high modulus can be
expressed from the section where the aramid yarn begins to has strength. As such, in the
vulcanization, when the green tires are inflated with the bladder in the mold, it allows easy

deformation and tires can be easily manufactured.

According to the present invention, it is possible to overcome the disadvantage that it is
difficult to deform in a mold with a high modulus when using the aramid alone, and it is
possible to improve low fatigue resistance and adhesion which are problematic when using
aramid alone, and it is possible to produce high performance tires by improving low modulus

and heat resistance that are problematic when using nylon 6,6 or nylon 6 alone.
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Further, in the present invention, twist numbers of aramid yarn and nylon yarn are kept the
same during twisting, to thereby allowing a heat treatment process after producing a raw cord,
by which the nylon yarn shrinks, and the aramid yarn is set to be longer than the nylon yarn
per unit length when the dip cord is untwisted, thereby increasing the fatigue resistance.
During tensile test, the initial deformation can cause generation of low modulus by nylon and
can cause high modulus from the section where the aramid begins to have force. As such, in
the vulcanization, when the green tire is inflated into the bladder in the mold, it allows easy
deformation and tires can be easily manufactured. According to the present invention, it is
possible to overcome the disadvantage that it is difficult to deform in a mold with a high
modulus when using the aramid alone, and it is possible to improve low fatigue resistance
and adhesion which are problematic when using aramid alone, and it is possible to produce
high performance tires by improving low modulus and heat resistance that are problematic

when using nylon alone.

Further, the hybrid dip cord of the present invention allows the length of nylon 6,6 or nylon 6
having a high elongation to be the same as that of the aramid yarn having a high initial
modulus even after shrunk by heat, by which the breaking time of the nylon 6,6 yarn or the
nylon 6 yarn and the aramid yarn can be set to be the same, thereby improving strength ratio

of the cord.

According to the present invention, satisfactory results can be obtained with respect to noise
reduction and steering stability of the tire by applying hybrid dip cord made of nylon 6,6 or
nylon 6 and aramid yarn of the present invention to the carcass ply and the cap ply of the

pneumatic radial tire.
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[Brief Description of the Drawings]

FIG. 1 schematically shows spinning and drawing processes of nylon 6,6 yarn or nylon 6

yarn according to the present invention.

FIG. 2 schematically shows a manufacturing process of an aramid yarn according to the

present invention.

FIG. 3 schematically shows a structure of a tire for a passenger car produced by using a

hybrid dip cord in a carcass layer or a cap ply layer according to the present invention.

[Detailed Description of the Preferred Embodiments]

The present invention will be described in detail below with reference to the
accompanying drawings. The embodiment described herein does not limit the scope of the
present invention, but is merely an example, and various modifications can be made without

departing from the technical idea of the present invention.

The aramid yarn and the nylon 6,6 or nylon 6 yarn for producing the hybrid dip cord

according to the present invention are produced through the following process.

First, a manufacturing method of nylon yarn used in the present invention will be described in

detail with reference to the accompanying drawings.

The nylon used in the production of the hybrid tire cord of the present invention contains an
amide group having a strong polarity in the main chain and has stereoregularity and

symmetry to thereby have crystalline. Generally, a polyamide refers to a generic term of a
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polymer linked by an amide bond (-CONH-), which can be obtained by condensation
polymerization of a diamine and a bivalent acid. Polyamides are characterized by amide
bonds in the molecular structure, and their physical properties vary depending on the ratio of
amide groups. For example, when the ratio of amide groups in the molecule is increased,

specific gravity, melting point, absorbency, rigidity and the like are increased.

In addition, polyamide is a material used in a wide range of fields such as clothing, tire cord,
carpet, rope, computer ribbon, parachute, plastic and adhesive due to its excellent resistance

to corrosion, abrasion resistance, chemical resistance and insulation.

Generally, polyamides are classified into aromatic polyamides and aliphatic polyamides.
Representative aliphatic polyamides include nylon. Nylon is originally a trademark of

DuPont, Inc., but is now used as a generic name.

Nylon is a hygroscopic polymer and is sensitive to temperature. Representative nylons

include nylon 6, nylon 6,6, and nylon 46.

First, nylon 6 is characterized by excellent heat resistance, moldability and chemical
resistance, and is produced by ring-opening polymerization of g-caprolactam in order to

produce nylon 6. Nylon 6 means that caprolactam has 6 carbon atoms.

(Reaction formula 1) Nylon 6 polymerization of caprolactam

On the other hand, nylon 6,6 is generally similar in properties to nylon 6, but is superior in

heat resistance to nylon 6, and has excellent self-extinguishing and abrasion resistance. Nylon
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6,6 is prepared by dehydration condensation polymerization of hexamethylenediamine and

adipic acid.

(Reaction formula 2) Nylon 6,6 polymerization by dehydration condensation polymerization

reaction of hexamethylenediamine and adipic acid

The polyhexamethylene adipamide polymer contains at least 85 mole percent hexamethylene

adipamide repeat units, preferably only hexamethylene adipamide units.

Alternatively, optional polyamide homopolymers and copolymers may be used in place of
polyhexamethylene adipamide. Such polyamides can be predominantly aliphatic. Poly
(hexamethylene adipamide) (nylon 6,6); poly (e-caproamide) (nylon 6); and most commonly

used nylon polymers such as their copolymers can be used, but nylon 6,6 is most preferred.

In order to improve the thermal stability during the production of the polyhexamethylene
adipamide chip, the residual amount of the copper metal in the final polymer may be 20 to 50
ppm. If this amount is less than 20 ppm, the thermal stability is lowered during the spinning
and pyrolysis occurs. If it exceeds 50 ppm, more than necessary copper metal acts as a
foreign substance, which may be a problem in spinning. The prepared polyhexamethylene

adipamide chips are made of fibers by the device shown in FIG. 1.

Referring to FIG. 1, the polyhexamethylene adipamide chips are subjected to low temperature
melt spinning through the pack 1 and the nozzle 2, preferably at a spinning temperature of
270 to 310°C, preferably with the spinning draft ratio of 20 to 200 (linear velocity on the first
winding roller/linear velocity on the nozzle). This process is intended to prevent a decrease in

the viscosity of the polymer due to thermal decomposition. If the spinning draft ratio is less
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than 20, the uniformity of the filament cross section may be deteriorated to thereby
deteriorate the drawability. If it exceeds 200, filament breakage may occur during spinning,

thereby making it difficult to produce normal yarns.

The filtration residence time in the pack of chips in the melt spinning process should be
adjusted to 3 to 30 seconds. If the filtration retention time in the pack is less than 3 seconds,
the filtering effect of the foreign substance is insufficient, and if it exceeds 30 seconds, the
excessive packing pressure may increase the pyrolysis. It is also preferred that the L/D
(length / diameter) of the extruder screw in the melt spinning process is from 10 to 40. If the
L/D of the screw is less than 10, uniform melting is difficult. If the screw has an L/D of more

than 40, the molecular weight may be lowered due to excessive shear stress.

The produced melt discharge yarn 4 is quenched and solidified by passing through the
cooling zone 3. The quenching and solidifying process is classified into an open quenching
method, a circular closed quenching method and a radial outflow quenching method
according to a method of blowing cooling air in the cooling zone 3, and among these methods,
the open quenching method is preferred. Thereafter, the discharged yarn 4 which has passed
through the cooling zone 3 and solidified is oiled to 0.5 to 1.0% by the emulsion applying

device 5 and becomes unstretched.

The preferred spinning speed of the prepared non-drawn yarn is 200 to 1,000 m / min. The
yarn having passed through the first stretching roller 6 is made to pass through a series of
stretching rollers 7, 8, 9 and 10 by a spin draw method, to thereby be stretched by the total

stretching ratio of 4.0, preferably 4.5 to 6.5 to obtain the final drawn yarn 11.

It is advantageous that the value of the dry heat shrinkage (160°C, 30 minutes) of the

produced fiber is 3 to 6%. The low shrinkage ratio of such fibers can be obtained by
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stabilizing the crystal structure of the drawn yarn in the heat treatment step performed after
the two-stage stretching process. The multi-stage drawing process in the fiber manufacturing
process includes a primary drawing process which proceeds at a high drawing magnification
at a low drawing temperature and a secondary drawing process which proceeds at a relatively
low drawing magnification at a high temperature. In the primary stretching operation,
crystallization mainly proceeds by orientation. Crystallization by this orientation becomes a
factor that determines the heat shrinkage of the cord. The preferred stretching temperature in
the primary stretching step is 20 to 50°C and the stretching ratio is 3.0 times or more. If an
additional cooling device is not provided in the drawing roller in the process, it is difficult to
control the drawing temperature to be less than 20°C, which is economically disadvantageous.
On the other hand, if the drawing temperature exceeds 50°C, crystallization by heat may
proceed. Further, if the stretching ratio is less than 3.0 times, sufficient orientation

crystallization hardly occurs.

Through the second stretching process, crystallization proceeds by heat at a high temperature.
At these high temperatures, heat-induced crystals affect the heat shrinkage of the cord. In the
secondary drawing step of the present invention, the drawing temperature is preferably 200 to
250°C and the drawing magnification is 2.0 times or less. When the drawing temperature is
less than 200°C, sufficient crystallization does not proceed by heat. When the drawing
temperature exceeds 250°C, a damage to the product is caused. Also, when the stretching
ratio exceeds 2.0 times, the elongation of the yarn decreases sharply. The relaxation
temperature is adjusted to 200 to 250°C and the relaxation rate is adjusted to 3 to 7% in order
to stabilize the crystal structure of the elongated yarn. The low shrinkage characteristics of

such fibers can prevent rapid shrinking in the treatment process for a tire cord, and thus they
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are represented by a high strength utilization ratio.

Polyamide fibers prepared according to the process of the present invention have (1) a dry
heat shrinkage rate of 3 to 6% (160°C, 30 minutes) (2) a strength of 9.0 g/d or more, (3)

elongation of 10% or more, and (4) 500 to 3000 deniers.

Hereinafter, a method for producing the aramid yarn used in the present invention will be

described in detail with reference to the accompanying drawings.

Am apparatus for producing an aramid fiber includes: a dope supply unit; a spinneret; and a
coagulation part, in which the coagulation part includes a coagulation bath located below the
spinneret and containing a coagulating solution; a first coagulation tube positioned below the
coagulation bath to provide a discharge passage for the coagulation liquid; an injection port
attached to one side of the first coagulation tube at an angle of 20 to 40 degrees to inject a
second coagulating solution; and a second coagulation tube attached to a lower end portion of

the injection port, in which the second coagulation tube has a concavo-convex shape.

The dope containing the aromatic polyamide supplied from the dope supply portion is
extruded through the spinneret and then solidified while passing through the solidifying
portion to form the multifilament. The aromatic polyamide is a para-aramid having a high
strength and a high elasticity, and may be a polyparaphenylene terephthalamide (PPD-T), a
poly (4,4'-benzanilide terephthalamide), a poly (paraphenylene-4,4'-biphenylene-dicarboxylic
acid amide), a poly (paraphenylene-2,6-naphthalene dicarboxylic acid amide), or a mixture of

two or more thereof. The aromatic polyamide can be produced by the following method. First,
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an inorganic salt is added to an organic solvent to prepare a polymerization solvent.
Examples of the organic solvent include N-methyl-2-pyrrolidone (NMP), N, N'-
dimethylacetamide (DMAc), hexamethylphosphoramide (HMPA), N, N, N ' N
tetramethylurea (TMU), N, N-dimethylformamide (DMF) and a mixture thereof. As the
inorganic salt, CaCl2, LiCl, NaCl, KCl, LiBr, KBr, or a mixture thereof may be used. The
inorganic salt is added in order to increase the polymerization degree of the aromatic
polyamide. However, when the inorganic salt is added in an excess amount, inorganic salts
which are not dissolved in water may be present in the polymerization solvent. Therefore, the
content of the inorganic salt in the polymerization solvent is preferably 10% by weight or less.
Since the solubility of the inorganic salt in the organic solvent is poor, water is added to
completely dissolve the inorganic salt, and then the water is removed through a dehydration

process, whereby a final polymerization solvent can be prepared.

Next, the aromatic diamine is dissolved in the polymerization solvent to prepare a mixed
solution. The aromatic diamine may be para-phenylenediamine, 4,4'-diaminobiphenyl, 2,6-
naphthalenediamine, 1,5-naphthalenediamine, or 4,4'-diaminobenzanilide. Then, a primary
polymerization is carried out by adding a predetermined amount of aromatic diacid halide to
the mixed solution while stirring the mixed solution. The aromatic diacid halide may be
terephthaloyl dichloride, 4,4'-benzoyl dichloride, 2,6-naphthalene dicarboxylic acid
dichloride, or 1,5-naphthalene dicarboxylic acid dichloride. Through the primary
polymerization, a prepolymer is formed in the polymerization solvent. Subsequently, an
aromatic diacid halide is further added to the above polymerization solvent to carry out a
secondary polymerization, and through this secondary polymerization, an aromatic

polyamide is finally obtained. The aromatic polyamide may be polyparaphenylene
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terephthalamide (PPD-T), poly (4,4'-benzanilide terephthalamide), poly (paraphenylene-4,4'-
biphenylene-dicarboxylic acid amide), or poly (paraphenylene-2,6-naphthalene dicarboxylic

acid amide), depending on the type of aromatic diamine and aromatic diacid halide used.

Next, an alkaline compound such as NaOH, Li2CO3, CaCO3, LiH, CaH2, LiOH, Ca(OH)2,
Li20, CaO or the like is added to the polymerization solution to neutralize the hydrochloric
acid generated during the polymerization reaction. On the other hand, it may be advantageous
to carry out the subsequent processes by adding water to the polymerization solution obtained
through the primary and secondary polymerization processes to prepare a slurry state to
improve its flowability. At this time, the neutralization step and the slurry production step
may be performed simultaneously by adding water in which the alkali compound is dissolved

to the polymerization solution.

Subsequently, the polymerization solvent is extracted from the polymerization solution. Such
an extraction process is most effective and economical to perform using water. For example,
a filter may be installed in a bath equipped with an outlet, and the polymer may be placed on
the filter, and then water may be poured to discharge the polymerization solvent contained in
the polymer together with water to the outlet. On the other hand, if the particle size of the
aromatic polyamide present in the polymerization solution is too large, it takes a long time to
extract the polymerization solvent and the productivity may be lowered. Therefore, the step
of pulverizing the aromatic polyamide may be performed before the polymerization solvent

extraction step.

Then, the water remaining in the aromatic polyamide is removed through dehydration and
drying processes. The dope prepared by the above method is supplied to the spinneret

through the dope supplying unit and then extruded. The spinneret has a plurality of capillaries
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having a diameter of 0.1 mm or less. If the diameter of the capillary formed in the spinneret
exceeds (.1 mm, the molecular orientation of the resulting monofilament is deteriorated,
resulting in a decrease in the strength of the multifilament. The concavo-convex shape is
formed to promote the generation of turbulence, and the second coagulation tube has a cross-
sectional diameter of 8 to 11 mm and a concavo-convex radius of 0.5 to 1.5 mm. The sum of
the lengths of the first and second coagulation tubes is preferably 100 to 150 mm. If the sum
of the lengths is less than 100 mm, the effect of irregularities is insufficient and uniform
coagulation is not achieved. If the sum of the lengths exceeds 150 mm, the pumping ability of
the coagulation solution stored in the coagulation bath can drop due to the resistance of the
concavo-convex portion. The injection port is attached to one side of the first coagulation
tube, preferably at an angle of 20 to 40° , preferably at an angle of 30°. If it is attached
beyond the above-mentioned angle, that is, 20 to 40 degrees, the pumping ability to the
coagulating solution becomes too slow, and high-speed spinning becomes impossible. The
secondary coagulation solution injected through the injection port is manufactured so that the
composition and temperature of the primary coagulation solution and the solvent are different.
This is also intended to promote the generation of turbulence as in the case of the second
coagulation tube of concavo-convex shape. The promotion of the generation of the turbulent
flow can improve the extraction of the residual solvent, particularly sulfuric acid, and prevent

the deterioration of the properties of the finally produced aramid fiber.

The properties of the aramid fiber may include elongation and tensile strength. However, the
present invention is not limited thereto and includes all physical properties that can be

measured by a person skilled in the art.
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In the present invention, in the production of hybrid cords using nylon 6,6 or nylon 6 and
aramid yarns, a step of giving a twist to the cord (a twisting process) is performed as a pre-

stage of dip cord production.

In the twisting process of the present invention, in the nylon 6,6 or nylon 6 yarn and the
aramid yarn manufactured by the above method, each wound yarn is twisted by a direct
cabler which performs false twist and cabling at the same time, to thereby produce a raw cord
for tire cords. The raw cord is manufactured by applying ply twist and then cable twist to
nylon 6,6 or nylon 6 and aramid yarn for tire cord, and generally the same number of ply
twists and cable twists are applied. In the twisting process, which is important in the present
invention, aramid yarn is injected 5 to 100 mm/m longer than that of nylon 6,6 or nylon 6

yarn at the time of applying the ply twist for producing the raw cord.

The method for producing a hybrid dip cord excellent in fatigue resistance according to the
present invention includes: the step of preparing one nylon 6,6 or nylon 6 yarn and one
aramid yarn; the step of producing a ply twisted yarn by respectively applying 200 to 500
TPM twist by using the one aramid yarn longer than the nylon 6,6 or nylon 6 yarn; the step of
producing a raw cord by applying 200 to 500 TPM twist by piling the ply twisted yarn as two
yarns; and the step of producing a dip cord by dipping the raw cord in the dipping solution

and heat-treating the raw cord.

Generally, when the twist is high, the strength decreases, and the elongation at specific load
and the elongation at break tend to increase. The fatigue resistance also shows a tendency to
improve with increasing twists. The soft tire cord manufactured according to the present
invention was manufactured at 200 to 500 TPM (twist per meter) at the same time. At this

time, when it is less than 200/200 TPM, the elongation at break of the cord is reduced and the
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fatigue resistance tends to be lowered. When it is higher than 500 TPM, the strength drop is

large and is not suitable for tire cords.

The fineness of nylon 6,6 or nylon 6 yarn and aramid yarn used in twisting yarns is preferably
500 to 3000 denier. When the fineness is below 500 denier, the strength drop is very large at
500 TPM and when the fineness exceeds 3000 denier, the fatigue resistance drops 200 TPM,

which is not preferred.

The hybrid cord according to the present invention is characterized in that the aramid yarn is
inserted 5 to 100 mm/m longer than the nylon 6,6 or nylon 6 yarn when the yarn is untwisted.
When it is less than 5 mm, the fatigue resistance drops which is not appropriate, and when
exceeding 100mm, the strength is decreased, which is not appropriate. It is more preferable
that the aramid yarn is used 5 to 50 mm/m longer than the nylon 6,6 or nylon 6 yarn when the
raw cord is untwisted, and it is most preferable that the aramid yarn is used 10 to 30 mm/m

longer than the nylon 6,6 or nylon 6 yarn when the raw cord is untwisted.

High input of aramid yarn with high initial elongation and low elongation at break and low
input of nylon 6,6 or nylon 6 yarn allow production of a raw cord in which the aramid yarn is

used longer than nylon 6,6 or nylon 6 yarn.

In the manufacturing method according to the present invention, as the length of the aramid
yarn is increased compared with the yarn of nylon 6,6 or nylon 6 yarn, the strength may be
lowered and the elongation at specific load and the elongation at break may increase, thereby
increasing the fatigue resistance. Especially in this case, the initial strain in the tensile test
causes low modulus by nylon 6,6 or nylon 6, and high modulus is expressed from the section
where aramid begins to receive the force. On the other hand, the smaller the amount of the

aramid yarn used (Jonger than nylon 6,6, but shorter the length of the aramid yarn), the higher
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the strength and the lower the elongation at specific load and the elongation at break and the

fatigue resistance become.

The manufactured raw cord is woven using a weaving machine, and the fabric obtained is
immersed and cured in a dipping solution to produce a 'dip cord' for tire cords with a resin

layer on the 'raw cord' surface.

The dipping process of the present invention is described below in more detail. Dipping is
achieved by impregnating the surface of the fiber with a resin layer called RFL (Resorcinol
Formalin-Latex), which is performed to improve the disadvantages of the tire cord fabric

which is originally poor in adhesion to rubber.

Conventional rayon fibers or nylon fibers are usually subjected to one-bath dipping, and
when polyethylene terephthalate or polyethylene naphthalate fibers are used, since the reactor
on the fiber surface is less than the rayon fiber or the nylon fiber, the surface of polyethylene
terephthalate or polyethylene naphthalate is first activated and then subjected to an adhesive

treatment (2 bath dipping).

In the present invention, an adhesive liquid for bonding a hybrid cord and rubber can be
manufactured by the following method. It is to be understood that the following examples are
intended only for a better understanding of the present invention and are not intended to limit

the scope of the present invention.

29.4 wt% resorcinol 45.6 parts by weight; 255.5 parts by weight of distilled water; 37%
formalin 20 parts by weight; and 3.8 parts by weight of 10 wt% sodium hydroxide were

prepared and reacted at 25°C for 5 hours with stirring.

Next, 300 parts by weight of 40 wt% VP-latex, 129 parts by weight of distilled water and
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23.8 parts by weight of 28% ammonia water were added and aged at 25°C for 20 hours to

maintain a solid concentration of 19.05%.

A stretch of 0 to 3% is required to adjust the adhesion amount of the adhesive liquid, and
preferably 1 to 2% of the elongation can be achieved. If the elongation percentage is too high,
the adhesion amount of the adhesive liquid can be adjusted but the yield is reduced and the
fatigue resistance is reduced as a result. On the other hand, if the elongation percentage is too
low, for example, if it is lowered to less than 0%, there is a problem that it is impossible to

control the DPU as the dipping solution permeates into the dip cord.

The adhesion amount of the adhesive is preferably 2 to 7% based on the weight of the fibers
on a solid basis. After passing through the adhesive solution, the hybrid dip cords are dried at
120-180°C. The hybrid dip cords are dried for 180 seconds to 220 seconds, and preferably
dried in a state where the hybrid dip cord is stretched to about 1 to 2% in the drying process.
If the elongation ratio is low, elongation at specific load and the elongation at break of the
cords may increase to thereby show properties which is difficult to be applied as the tire cord.
On the other hand, if the elongation ratio is more than 3%, the level of the elongation at
specific load is adequate but the elongation at break may be too small to thereby decrease the

fatigue resistance.

After drying, heat treatment is performed at a temperature range of 130 to 260°C. The
elongation ratio during the heat treatment is maintained between -2 and 3%, and the heat
treatment time is suitably between 50 and 90 seconds. If the heat treatment is performed for
less than 50 seconds, the reaction time of the adhesive solution is insufficient and the
adhesive force is lowered. If the heat treatment is performed for more than 90 seconds, the

hardness of the adhesive solution becomes high and the fatigue resistance of the cord may be
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decreased.

The hybrid dip cord produced according to the above-described method is characterized by
having a fatigue resistance of 80% or more. When the fatigue resistance is less than 80%, the

durability of the tire is reduced, which is not preferable.

The hybrid dip cord manufactured through such a process is used for the manufacture of tires
for passenger cars. When working with a bladder to inflate a green tire inside a mold during
vulcanization, it is easily deformed compared to when the aramid yarn is used alone, so that it
is used for easy manufacture of a tire. The hybrid dip cord manufactured through such a
process is applied to tires for passenger cars. It is mainly applied to cap ply and carcass ply
and improves low fatigue resistance and adhesion which are problematic when using aramid
yarn alone, and improves the low modulus and heat resistance which is problematic when
nylon 6,6 or nylon 6 is used alone, to thereby manufacture a high performance tire having

excellent fatigue resistance.

In order to produce the hybrid dip cord according to the present invention, one nylon 6,6 or
nylon 6 yarn and one aramid yarn are pre-twisted respectively and are then cabled to generate
a raw cord, then the raw cord is dipped in a dipping solution and is then heat-treated to cause
a heat shrinkage so that the length of the nylon 6,6 or the nylon 6 yarn becomes shorter than
that of the aramid yarn. And when the thus prepared dip cords were untwisted, the aramid

yarn becomes 5 to 100 mm/m longer compared to nylon 6,6 or nylon 6 yarn.

In the production of hybrid cords using nylon 6,6 or nylon 6 and aramid yarns which have

been manufactured, a step of giving a twist to the cord (a twisting process) is performed as a
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pre-stage of dip cord production.

In the twisting process of the present invention, in the nylon 6,6 or nylon 6 yarn and the
aramid yarn manufactured by the above method, each wound yarn is twisted by a direct
cabler which performs false twist and cabling at the same time, to thereby produce a raw cord
for tire cords. The raw cord is manufactured by applying ply twist and then cable twist to
nylon 6,6 or nylon 6 and aramid yarn for tire cord, and generally the same number of ply

twists and cable twists are applied.

Generally, when the twist is high, the strength decreases, and the elongation at specific load
and the elongation at break tend to increase. The fatigue resistance also shows a tendency to
improve with increasing twists. The soft tire cord manufactured according to the present
invention was manufactured at 200 to 500 TPM (twist per meter) at the same time. At this
time, when it is less than 200/200 TPM, the elongation at break of the cord is reduced and the
fatigue resistance tends to be lowered. When it is higher than 500 TPM, the strength drop is

large and is not suitable for tire cords.

The fineness of nylon 6,6 or nylon 6 yarn and aramid yarn used in twisting yarns is preferably
500 to 3000 denier. When the fineness is below 500 denier, the strength drop is very large at
500 TPM and when the fineness exceeds 3000 denier, the fatigue resistance drops 200 TPM,

which is not preferred.

The manufactured raw cord is woven using a weaving machine, and the fabric obtained is
immersed and cured in a dipping solution to produce a 'dip cord' for tire cords with a resin

layer on the 'raw cord' surface.

The dipping process of the present invention is described below in more detail. Dipping is
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achieved by impregnating the surface of the fiber with a resin layer called RFL (Resorcinol
Formalin-Latex), which is performed to improve the disadvantages of the tire cord fabric

which is originally poor in adhesion to rubber.

Conventional rayon fibers or nylon fibers are usually subjected to one-bath dipping, and
when polyethylene terephthalate or polyethylene naphthalate fibers are used, since the reactor
on the fiber surface is less than the rayon fiber or the nylon fiber, the surface of polyethylene

terephthalate is first activated and then subjected to an adhesive treatment (2 bath dipping).

In the present invention, an adhesive liquid for bonding a hybrid cord and rubber can be
manufactured by the following method. It is to be understood that the following examples are
intended only for a better understanding of the present invention and are not intended to limit

the scope of the present invention.

29.4 wt% resorcinol 45.6 parts by weight; 255.5 parts by weight of distilled water; 37%
formalin 20 parts by weight; and 3.8 parts by weight of 10 wt% sodium hydroxide were
prepared and reacted at 25°C for 5 hours with stirring. Next, 300 parts by weight of 40 wt%
VP-latex, 129 parts by weight of distilled water and 23.8 parts by weight of 28% ammonia

water were added and aged at 25°C for 20 hours to maintain a solid concentration of 19.05%.

A stretch of 0 to 3% is required to adjust the adhesion amount of the adhesive liquid, and
preferably 1 to 2% of the elongation can be achieved. If the elongation percentage is too high,
the adhesion amount of the adhesive liquid can be adjusted but the yield is reduced and the
fatigue resistance is reduced as a result. On the other hand, if the elongation percentage is too
low, for example, if it is lowered to less than 0%, there is a problem that it is impossible to

control the DPU as the dipping solution permeates into the dip cord.
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The adhesion amount of the adhesive is preferably 2 to 7% based on the weight of the fibers
on a solid basis. After passing through the adhesive solution, the hybrid dip cords are dried at
120-180°C. The hybrid dip cords are dried for 180 seconds to 220 seconds, and preferably
dried in a state where the hybrid dip cord is stretched to about 1 to 2% in the drying process.
If the elongation ratio is low, elongation at specific load and the elongation at break of the
cords may increase to thereby show properties which is difficult to be applied as the tire cord.
On the other hand, if the elongation ratio is more than 3%, the level of the elongation at
specific load is adequate but the elongation at break may be too small to thereby decrease the

fatigue resistance.

After drying, heat treatment is performed at a temperature range of 130 to 260°C. The
elongation ratio during the heat treatment is maintained between -2 and 3%, and the heat
treatment time is suitably between 50 and 90 seconds. If the heat treatment is performed for
less than 50 seconds, the reaction time of the adhesive solution is insufficient and the
adhesive force is lowered. If the heat treatment is performed for more than 90 seconds, the
hardness of the adhesive solution becomes high and the fatigue resistance of the cord may be

decreased.

Herein, the shrinking of the nylon 6,6 or nylon 6 yarns in the heat treatment step uses one
selected from the group consisting of a method of controlling the tension applied to the raw
cord, a method of adjusting the heat treatment temperature, and a method of controlling the

heat treatment time.

The tension was controlled through the speed of the feed roller and the winding roller, the
heat treatment temperature was 130 to 240°C, and the heat treatment time was 50 to 90

seconds.
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With respect to this heat treatment process, a raw cord is produced while the numbers of
twists of aramid yarn and nylon 6,6 or nylon 6 yarn in the twisting step remain the same, and
then when the raw cord is heat-treated, nylon 6,6 or nylon 6 shrinks, and when the dip cord is
untwisted, the length of aramid yarn per unit length becomes longer than that of nylon 6,6 or
nylon 6 yarns per unit length. As nylon 6,6 or nylon 6 shrinks and the length of the aramid
yarn becomes longer than nylon 6,6 or nylon 6, the initial deformation in the tensile test is

caused by nylon 6,6 or nylon 6 and the subsequent deformation is caused by the aramid yarn.

The length difference caused by shrinkage of the nylon 6,6 or nylon 6 yarn is effective when
the length difference of each yarn is about 5 to 100 mm/m when the dip cord is loosened, and
it is effective that the aramid yarn is preferably long. If the difference is less than Smm, the
fatigue resistance is reduced, which is not appropriate. If the difference exceeds 100mm, the
strength is decreased, which is not appropriate. According to one embodiment of the present

invention, it is most preferable that the difference is 10 to 30 mm/m.

In the manufacturing method according to the present invention, the longer the aramid yarn is
compared to nylon 6,6 or nylon yarn 6, the lower the tenacity becomes and greater the
elongation at specific load and the elongation at break becomes, and the fatigue resistance
also increases. In contrast, the shorter the length of the aramid yarn becomes (longer than
nylon 6,6 or nylon 6, but shorter the length of the aramid yarn becomes), the higher the
strength becomes and lower the elongation at specific load/the elongation at break and the
fatigue resistance becomes. Especially in this case, the initial strain in the tensile test causes
low modulus by nylon 6,6 or nylon 6, and high modulus is expressed from the section where

aramid begins to receive the force.

The hybrid dip cord produced according to the above-described method is characterized by
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having a fatigue resistance of 85% or more. When the fatigue resistance is less than 80%, the

durability of the tire is reduced, which is not preferable.

The hybrid dip cord manufactured through such a process is used for the manufacture of tires
for passenger cars. When working with a bladder to inflate a green tire inside a mold during
vulcanization, it is easily deformed compared to when the aramid yarn is used alone, so that it
is used for easy manufacture of a tire. The hybrid dip cord manufactured through such a
process is applied to tires for passenger cars. It is mainly applied to cap ply and carcass ply
and improves low fatigue resistance and adhesion which are problematic when using aramid
yarn alone, and improves the low modulus and heat resistance which is problematic when
nylon 6,6 or nylon 6 is used alone, to thereby manufacture a high performance tire having

excellent fatigue resistance.

Another important spinning process of the present invention is to supply polyethylene
terephthalate yarn longer than the aramid yarn using heat shrinkage of nylon 6,6 yarn or
nylon 6 yarn during heat treatment at the time of applying the ply twist for the production of

raw cord.

Generally, when the twist is high, the strength decreases, and the elongation at specific load
and the elongation at break tend to increase. The fatigue resistance also shows a tendency to
improve with increasing twists. The soft tire cord manufactured according to the present
invention was manufactured at 200 to 500 TPM (twist per meter) at the same time. At this
time, when it is less than 200/200 TPM, the elongation at break of the cord is reduced and the
fatigue resistance tends to be lowered. When it is higher than 500 TPM, the strength drop is

large and is not suitable for tire cords.
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The fineness of nylon 6,6 or nylon 6 yarn and aramid yarn used in twisting yarns is preferably
500 to 3000 denier. When the fineness is below 500 denier, the strength drop is very large at
500 TPM and when the fineness exceeds 3000 denier, the fatigue resistance drops 200 TPM,

which is not preferred.

A method of manufacturing a hybrid dip cord according to the present invention includes: a
step of preparing one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn; a step of producing
a primarily twisted yarn by applying a twist of 200 to 500 TPM by inputting one nylon 6,6 or
nylon 6 yarn longer than the aramid yarn; a set of cabling the primarily twisted yarn as two to
apply a twist of 200 to 500 TPM to thereby produce a raw cord; and a step of dipping the raw
cord in an adhesive liquid and heat-treat the raw cord, in which in the step of producing the
primarily twisted yarn, one nylon 6,6 or nylon 6 yarn is input 5 to 100 mm/m longer than one
aramid yarn, and the nylon 6,6 or nylon 6 is heat-shrunk so that the length of the nylon 6,6 or

the nylon 6 becomes equal to the length of the aramid yarn.

The present invention is characterized in that in the step of producing a primarily twisted yarn
by applying a twist to one yarn of nylon 6,6 yarn or nylon yarn 6 and one yarn of aramid yarn,
one nylon 6,6 or nylon 6 yarn is input 5 to 100 mm/m longer than one aramid yarn, which are
then cabled so as then to adjust the tensile strength or the temperature so that the nylon 6,6
yarn or the nylon 6 yarn is thermally shrunk to the same length as the aramid yarn during the

heat treatment.

That is, nylon 6,6 yarn or nylon 6 yarn having a high shrinkage ratio is 3 to 6% heat
shrinkable by heat treatment, but the aramid yarn having a low shrinkage ratio hardly
undergo thermal shrinkage even after heat treatment. As such, in consideration of the

difference between the degree of heat shrinkage of nylon 6,6 or nylon 6 and the degree of
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heat shrinkage of aramid yarn, when producing a raw cord, nylon 6,6 yarn or nylon 6 yarn is
input longer than aramid yarn to produce a raw cord. Further, when the raw cord is heat-
treated, by allowing nylon 6,6 or nylon 6 high in elongation to be equal in length to aramid
yarn of high modulus, by which the nylon 6,6 yarn or the nylon 6 yarn and the aramid yarn
can have the same breaking timing, thereby exhibiting excellent strength and initial modulus

of the hybrid dip cord.

In the step of producing a primarily twisted yarn, if nylon 6,6 or nylon 6 yarn is not input
longer, the nylon 6,6 or nylon 6 yarn is thermally shrunk to be shorter than the aramid yarn
during the heat treatment, and at the initial elongation of the raw cord, nylon 6,6 or nylon 6
with low modulus may be first subjected to the force, which causes the cord strength to

decrease.

Methods for heat shrinking nylon 6,6 or nylon 6 yarns include tension-controlled and
temperature-controlled methods. The tension adjustment is performed by a speed difference
between the feed roller and the take-up roller, but is not limited thereto. The temperature
control method can be adjusted at 130 to 240°C. Both methods involve adjusting the heat
treatment time, which can be adjusted in 50 seconds to 5 minutes. Depending on the heat

treatment conditions, the degree of shrinkage of nylon 6,6 or nylon 6 may vary.

The extent to which nylon 6,6 or nylon 6 is applied longer than aramid yarn is related to the
degree of heat shrinkage. Preferably 5 to 100 mm/m and more preferably 7 to 50 mm/m are
applied. When the amount is less than 5 mm/m, the fatigue resistance is decreased, which is
not preferable as a tire cord. When more than 100 mm/m is used, the strength is not ensured,
so it is not appropriate as the tire cord. According to one embodiment of the present invention,

it is most preferable to further add 10 to 30 mm/m.
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The manufactured raw cord is woven using a weaving machine, and the fabric obtained is
immersed and cured in a dipping solution to produce a 'dip cord' for tire cords with a resin

layer on the 'raw cord' surface.

The dipping process of the present invention is described below in more detail. Dipping is
achieved by impregnating the surface of the fiber with a resin layer called RFL (Resorcinol
Formalin-Latex), which is performed to improve the disadvantages of the tire cord fabric

which is originally poor in adhesion to rubber.

Conventional rayon fibers or nylon fibers are usually subjected to one-bath dipping, and
when polyethylene terephthalate or polyethylene naphthalate fibers are used, since the reactor
on the fiber surface is less than the rayon fiber or the nylon fiber, the surface of polyethylene

terephthalate is first activated and then subjected to an adhesive treatment (2 bath dipping).

In the present invention, an adhesive liquid for bonding a hybrid cord and rubber can be
manufactured by the following method. It is to be understood that the following examples are
intended only for a better understanding of the present invention and are not intended to limit

the scope of the present invention.

29.4 wt% resorcinol 45.6 parts by weight; 255.5 parts by weight of distilled water; 37%
formalin 20 parts by weight; and 3.8 parts by weight of 10 wt% sodium hydroxide were
prepared and reacted at 25°C for 5 hours with stirring. Next, 300 parts by weight of 40 wt%
VP-latex, 129 parts by weight of distilled water and 23.8 parts by weight of 28% ammonia

water were added and aged at 25°C for 20 hours to maintain a solid concentration of 19.05%.

A stretch of 0 to 3% is required to adjust the adhesion amount of the adhesive liquid, and
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preferably 1 to 2% of the elongation can be achieved. If the elongation percentage is too high,
the adhesion amount of the adhesive liquid can be adjusted but the yield is reduced and the
fatigue resistance is reduced as a result. On the other hand, if the elongation percentage is too
low, for example, if it is lowered to less than 0%, there is a problem that it is impossible to

control the DPU as the dipping solution permeates into the dip cord.

The adhesion amount of the adhesive is preferably 2 to 7% based on the weight of the fibers
on a solid basis. After passing through the adhesive solution, the hybrid dip cords are dried at
120-180°C. The hybrid dip cords are dried for 180 seconds to 220 seconds, and preferably
dried in a state where the hybrid dip cord is stretched to about 1 to 2% in the drying process.
If the elongation ratio is low, elongation at specific load and the elongation at break of the
cords may increase to thereby show properties which is difficult to be applied as the tire cord.
On the other hand, if the elongation ratio is more than 3%, the level of the elongation at
specific load is adequate but the elongation at break may be too small to thereby decrease the

fatigue resistance.

After drying, heat treatment is performed at a temperature range of 130 to 260°C. The
elongation ratio during the heat treatment is maintained between -2 and 3%, and the heat
treatment time is suitably between 50 and 90 seconds. If the heat treatment is performed for
less than 50 seconds, the reaction time of the adhesive solution is insufficient and the
adhesive force is lowered. If the heat treatment is performed for more than 90 seconds, the
hardness of the adhesive solution becomes high and the fatigue resistance of the cord may be

decreased.

Particularly, in the present invention, nylon 6,6 yarn or nylon 6 yarn is used longer than

aramid yarn in the raw cord step, but in the heat treatment step, the nylon 6,6 yarn or the
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nylon 6 yarn is thermally shrunk by adjusting the tension or controlling the temperature so as

to make the yarn length equal to the length of the aramid yarn.

The present invention mainly describes the case of performing dipping using a 2-bath dipping
device, but it is also possible to perform heat treatment under the same conditions using a 1-

bath dipping device as long as the person is skilled in the related art.

The hybrid dip cord prepared according to the method described above is characterized by
having a strength of 40 kg or more and an elongation at specific load of 3.8% or less. When
the strength is less than 40 kg, the stability of handling is reduced when manufactured as the
tire, and when the elongation at specific load is more than 3.8%, the noise is increased when

manufactured as the tire.

The hybrid dip cord produced through such a process is applied as a carcass ply and a cap ply

and is used for manufacturing tires for passenger cars.

FIG. 3 shows the structure of a tire for a passenger car in which the hybrid dip cord according

to the present invention is applied as a carcass ply or a cap ply.

Referring to FIG. 3, the bead region 35 of the tire 31 becomes an annular bead core 36 that is
non-stretchable. The bead core 36 is preferably made of a single or single filament steel wire
wound continuously. In a preferred embodiment, a high strength steel wire having a diameter

of 0.95 mm to 1.00 mm forms a 4x4 structure and a 4x5 structure.

In an embodiment of the tire cord according to the present invention the bead region 35 may
have a bead filler 37 and the bead filler 37 should have a hardness above a certain level and

preferably a Shore A hardness 40 or more.

According to the present invention, the tire 31 can be reinforced by the belt 38 and the cap
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ply 39. The belt 38 includes a cut belt ply 40 consisting of two cords 41 and 42 and the cord
41 of the belt ply 40 may be oriented at an angle of about 20 degrees with respect to the
circumferential center plane of the tire. One cord 41 of the belt ply 40 may be disposed
opposite the direction of the cord 42 of the other belt ply 40 in a direction opposite the
circumferential center plane. However, the belt 38 may include any number of plys, and may
preferably be arranged in the range of 16 to 24°. The belt 38 serves to provide lateral stiffness
to minimize the rise of the tread 33 from the road surface during operation of the tire 31. The
cords 41 and 42 of the belt 38 may be made of steel cords and have a 2 + 2 structure, but may
be made of any structure. The cap ply 39 and the edge ply 44 are reinforced at the top of the
belt 38. The cords 45 of the cap ply 39 are reinforced in parallel with the circumferential
direction of the tire so as to suppress the size change in the circumferential direction due to
the high-speed rotation of the tire, and the cords 45 of the cap ply 39 having a large heat-
shrinking stress at a high temperature are used. The cord 45 of the cap ply 39 may be
manufactured using hybrid dip cords made of lyocell yarns and para-aramid yarns.

One layer of cap ply 39 and one layer of edge ply 44 may be used, and preferably

one or two layers of cap ply and one or two layers of edge ply may be reinforced.

Reference numerals 32 and 34 of FIG. 3 denote a carcass layer 32 and a ply turn-up 34. And

reference numeral 33 denotes a carcass layer reinforcing cord 33.

Embodiments and comparative examples which do not limit the scope of the present
invention are described below. In the following Examples and Comparative Examples, the

properties of the hybrid dip cords were evaluated by the following methods.
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(a) Hybrid dip cord strength (kgf) and moderate elongation (%)

The dip cord was dried at 107°C for 2 hours and was then measured at a sample length of 250
mm and a tensile speed of 300 m/min using a low-speed stretching type tensile tester

manufactured by Instron. The elongation at specific load was measured at a load of 4.5 kg.

(b) Shrinkage (%)

After leaving at it is at 25°C and 65% RH for 24 hours, the shrinkage ratio was expressed by
using the ratio of the length (LO) measured at a static load of 0.05 g/d and the length (L1)

after treatment at a static load of 0.05 g/d at 150°C for 30 minutes.

S(%) = (LO - L1) / L0 x100

(c) hybrid dip cord E-S value

The elongation under a specific load" is referred to as "elongation at specific load (E)" in the
present invention. "S" means a shrinkage rate in the above (b), and the sum of the elongation

at specific load and the shrinkage rate is indicated by "E-S".

E-S = moderate elongation (%) + dry heat shrinkage (%)
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(d) Fatigue resistance

After fatigue is tested using Belt Fatigue Tester which is commonly used for fatigue test of
tire cords, residual strength was measured to compare fatigue resistance. The fatigue test
conditions were normal temperature, load of 80 kg, and 37,500 times of repetition. After the
fatigue test, the rubber and the cord were separated and the residual strength was measured.
The residual strength was measured according to the above method (a) using a normal tensile

strength tester.

[Example 1]

Nylon 6,6 and aramid fibers were obtained in the same manner as described above to produce
tire reinforcing fibers. One twisted nylon 6,6 yarn (1260D) and one twisted aramid yarn
(1500D) were twisted at 300 TPM, respectively, and they were twisted to give a twist of 300
TPM, to thereby prepare a raw cord. At this time, aramid yarn was used 10 mm/m longer than
nylon 6,6 yarn. And then the raw cord passed through an adhesive liquid prepared by the
following method to apply the adhesive liquid. A 2% stretch was applied during drying to

prevent unevenness of the raw cord due to heat shrinkage.

After preparing a solution containing 29.4 wt% resorcinol 45.6 parts by weight; 255.5 parts
by weight of distilled water; 37% formalin 20 parts by weight; and 3.8 parts by weight of 10
wt% sodium hydroxide, the prepared solution is reacted with stirring at 25°C for 5 hours, and
then the following elements were added: 300 parts by weight of 40 wt% VP-latex, 129 parts

by weight of distilled water, and 28% ammonia water 23.8 parts by weight. After the
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elements were added, the mixture was aged at 25°C for 20 hours to maintain the solid
concentration at 19.05%. The adhesive liquid was applied and dried at 150°C for 2 minutes
and then subjected to heat treatment at 170°C for 60 seconds to evaluate the physical

properties of the prepared hybrid dip cords, and the result is shown in Table 1.

[Example 2]

A hybrid dip cord was prepared in the same manner as in Example 1 except that the fineness
of the aramid yarn was 1000 denier and the fineness of the nylon 6,6 yarn was 840 denier.

The properties of the thus-prepared dip cords were evaluated and are shown in Table 1.

[Example 3]

A hybrid dip cord was prepared in the same manner as in Example 1 except that the length of
the aramid yarn was longer by 20 mm/m than that of the nylon 6,6 yarn at the time of
applying Z-twist at the twisting stage in the production of the raw cord, and the properties of

the cord were evaluated and are shown in Table 1.

[Example 4]

A hybrid dip cord was prepared in the same manner as in Example 1 except that the length of
the aramid yarn was longer by 30 mm/m than that of the nylon 6,6 yarn at the time of
applying Z-twist at the twisting stage in the production of the raw cord, and the properties of

the cord were evaluated and are shown in Table 1.
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[Example 5]

A hybrid dip cord was prepared in the same manner as in Example 1 except that the length of
the aramid yarn was longer by 30 mm/m than that of the nylon 6,6 yarn at the time of
applying Z-twist at the twisting stage in the production of the raw cord, to thereby prepare a
raw cord and a process cord. The properties of the thus-prepared dip cords were evaluated

and are shown in Table 1.

[Comparative Example 1]

During the twisting process for the production of raw cord, a hybrid dip cord was prepared in
the same manner as in Example except that after applying a pre-twist of 40 TPM to one
aramid (1500D), a twist of 300 TPM was applied to the one pre-twisted aramid yarn (1500D)
and one non-twisted nylon yarn 660 yarn (1260D) to thereby produce a primarily twisted
yarn, and then the primarily twisted yarn was cabled while inputting the same length of the
aramid yarn and the nylon 6,6. The properties of the thus-prepared dip cords were evaluated

and are shown in Table 1.

[Comparative Example 2]

During the twisting process for the production of raw cord, the hybrid dip cords were
manufactured in the same manner as in Example 1 except that one twisted nylon 6,6 yarn

(1260D) and one aramid yarn (1500D) were twisted at 300 TPM, respectively, to produce a
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ply twist yarn, and the aramid yarns and the nylon 6,6 yarns were inserted in the same length.

The properties of the thus-prepared dip cords were evaluated and are shown in Table 1.

[Table 1]
Process cord properties
) ) Fatigue Remarks
elongation at | shrinkage .
strength(kg) 6.8ka(%) (%) ES(%) | resistance
(%)
Example 1 37.2 5.0 1.7 6.7 85.4
Example 2 | 24.7 5.1 1.4 6.5 87.8
Example 3 | 36.8 5.3 1.8 7.1 88.8
Example 4 | 36.6 5.6 1.9 7.5 88.7
Example 5 | 36.3 5.9 2.0 7.9 89.9
Comparative Fatigue
paralive | 56 5 5.2 2.0 5.1 75.1 resistance is
Example 1 )
ow
Comparative Fatigue
paralive | 3¢ 6 4.7 1.8 6.5 71.2 resistance is
Example 2

low

From the results of the tests in Table 1, it can be seen that the fatigue resistance of the hybrid

dip cord according to the present invention is improved as compared with the comparative

example.

[Example 6]

A radial tire manufactured using the hybrid dip cord manufactured by Example 1 of the

present invention as a cap ply has a carcass layer having a radially outer side ply turn-up, and
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the carcass layer is provided so as to include one layer. At this time, the specifications of the
carcass cords were as shown in the following Table 2 and the carcass cords were aligned at
an angle of 90 degrees with respect to the circumferential intermediate surface of the tire. The
ply turn-up 34 has a height of 40 to 80% with respect to the maximum cross-sectional height
of the tire. The bead portion 35 has a bead core 36 having 4 high strength steel wires having a
diameter of 0.95 to 1.00 mm and a bead filler 37 having a shore A hardness of 40 or more.
The belt 38 is reinforced by a belt reinforcing layer consisting of one layer of cap ply 39 and
one layer of edge ply 44 at the top so that the cap ply cords in the cap ply 39 are parallel to

the circumferential direction of the tire.

[Example 7]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 2 was used as a cord material for tire production.

[Example 8]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 3 was used as a cord material for tire production.

[Example 9]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 4 was used as a cord material for tire production.
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[Example 10]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 5 was used as a cord material for tire production.

[Comparative Example 3]

A tire was prepared in the same manner as in Example 6, except that the dip cord prepared in

Comparative Example 1 was used as a cord material for tire production.

[Comparative Example 4]

A tire was prepared in the same manner as in Example 6, except that the dip cord prepared in

Comparative Example 2 was used as a cord material for tire production.

[Table 2]
Compar | Compar
Example | Example | Example | Example | Example | ative ative
6 7 8 9 10 Example | Example
3 4
Polyethy | Polyethy | Polyethy | Polyethy | Polyethy | Polyethy | Polyethy
material lene lene lene lene lene lene lene
Carc terephth | terephth | terephth | terephth | terephth | terephth | terephth
ass alate alate alate alate alate alate alate
standard | 50040 | 1500d/2 | 1500d/2 | 1500472 | 1500d/2 | 1500d/2 | 1500d/2
(d/twiste
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d yarn)

Strength

24 24 24 24 24 24 24
(Kg)
Modulus
of
elasticity 60 60 60 60 60 60 60
(g/d)
Hybrid | Hybrid
Hybrid | Hybrid | Hybrid | Hybrid | Hybrid |dip cord | dip cord
dip cord | dip cord | dip cord | dip cord | dip cord | of of
Cap .
) material | of of of of of Compar | Compar
Py Example | Example | Example | Example | Example | ative ative
1 2 3 4 5 Example | Example
1 2
Flatness
. 0.60 0.60 0.60 0.60 0.60 0.60 0.60
ratio
Number
of
Tire | carcass I I I I I I I
layer
Number
of «cap|1 1 1 1 1 1 1
ply layer

[Example 11]

A radial tire manufactured using the hybrid dip cord manufactured by Example 1 of the

present invention in the carcass layer has a carcass layer having a radially outer side ply turn-

up, and the carcass layer is provided so as to include one layer. The specifications of the cap

ply and carcass cord were as shown in Table 3 below, and tires were produced in the same

manner as in Example 6.
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[Example 12]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 2 was used as a cord material for tire production.

[Example 13]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 3 was used as a cord material for tire production.

[Example 14]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 4 was used as a cord material for tire production.

[Example 15]

A tire was prepared in the same manner as in Example 6, except that the hybrid dip cord

prepared in Example 5 was used as a cord material for tire production.

[Comparative Example 5]

A tire was prepared in the same manner as in Example 6, except that the dip cord prepared in

Comparative Example 1 was used as a cord material for tire production.
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[Comparative Example 6]

A tire was prepared in the same manner as in Example 6, except that the dip cord prepared in

Comparative Example 2 was used as a cord material for tire production.

[Table 3]
Examp | Examp | Examp | Examp | Examp Sg)mp arail Sg)mp aral
le 11 le 12 le 13 le 14 le 15 Example 5 | Example 6
Hybrid | Hybrid | Hybrid | Hybrid | Hybrid | Hybrid dip | Hybrid dip
Carca dip dip dip dip dip cord of | cord of
o Material | cord of | cord of | cord of | cord of | cord of | Comparati | Comparati
Examp | Examp | Examp | Examp | Examp | ve ve
le 1 le2 le3 le 4 le5 Example 1 | Example 2
. Nylon | Nylon |Nylon | Nylon | Nylon
Metarial 6.6 6.6 6.6 6.6 6.6 Nylon 6,6 | Nylon 6,6
standard
1260d/ | 1260d/ | 1260d/ | 1260d/ | 1260d/
(d/twisted | o 5 5 5 5 1260d/2 1260d/2
yarn)
Cap
ply ;rength(k 24 24 4 24 |24 |24 24
Modulus
of
elasticity | S0 50 50 50 50 50 50
(g/d)
Flatness
. 0.60 0.60 0.60 0.60 0.60 0.60 0.60
ratio
Number
Tire | of carcass | 1 1 1 1 1 1 1
layer
Number | 1 1 1 1 1 1
of cap ply
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layer

The 205/65 R15 V tire manufactured according to Examples 6, 7, 8, 9, 10, 11, 12, 13, 14 and

15 and Comparative Examples 3, 4, 5 and 6 was mounted on a 2000cc class passenger car,

and the noise generated in the vehicle while driving at 60 km/h was measured and the noise

in the audio frequency range was expressed in dB. Further, the steering stability and riding

comfortability were evaluated by the test course driving of trained drivers in 5 point units

among 100 points. And the result was shown in Table 4 below. The durability was measured

according to the P-metric tire endurance test method of FMVSS 109 at a temperature of

38 °C, the tire load of 85, 90 and 100%, and a vehicle was driven for a total of 34 hours at the

speed of 80 km/h. And it was judged as OK (OK) when no traces such as bead separation,

cord cutting, belt separation, etc. were found in any part such as a tread, a sidewall, a carcass

cord, an inner liner and a bead.

[Table 4]

Division gzizt) of ?ggfi abilit Z:Zf)ﬁﬁf’; durability | uniformity | noise(dB)
Example 6 | 9.98 100 100 OK 100 60.4
Example 7 | 9.98 100 100 OK 100 60.4
Example 8 | 9.99 100 100 OK 100 60.5
Example 9 | 10.02 100 100 OK 100 61.2
Example 10 | 10.1 100 100 OK 100 61
gg:;’;f:gve 10.01 97 96 OK 92 62
Comparative | 1008 | 94 95 OK 93 62.1
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Example 4

Example 11 | 10.2 100 100 OK 100 60.4
Example 12 | 10.2 100 100 OK 100 60.3
Example 13 | 10.12 100 100 OK 100 60.4
Example 14 | 10.0 100 100 OK 100 60.6
Example 15 | 10.21 100 100 OK 100 60.6
Comparative

10.5 95 97 OK 94 61.5
Example 5
Comparative

10.6 95 94 OK 93 63
Example 6

Referring to the test results of Table 4, the tires using the hybrid cord (Examples 6 to 15)

according to the present invention were more effective in noise reduction and steering

stability than Comparative Examples 3 to 6, and the uniformity of tires has also been

improved.

[Example 16]

Nylon 6,6 and aramid fibers were obtained in the same manner as described above to produce

tire reinforcing fibers. One twisted nylon 6,6 yarn (1260D) and one twisted aramid yarn

(1500D) were twisted at 400 TPM, respectively, and they were twisted to give a twist of 400

TPM, to thereby prepare a raw cord. And then the raw cord passed through an adhesive liquid

prepared by the following method to apply the adhesive liquid.

29.4 wt% resorcinol 45.6 parts by weight; 255.5 parts by weight of distilled water; 37%

formalin 20 parts by weight; and 3.8 parts by weight of 10 wt% sodium hydroxide were
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prepared and reacted at 25°C for 5 hours with stirring, followed by adding the following

elements:

300 parts by weight of 40 wt% VP-latex, 129 parts by weight of distilled water and 23.8 parts
by weight of 28% ammonia water were added and aged at 25°C for 20 hours to maintain a

solid concentration of 19.05%.

After the adhesive liquid was applied and dried at 150°C for 2 minutes, the cord was
stretched and heat-treated at 240°C for 60 seconds to shrink the nylon 6,6 yarn to be
untwisted, and the aramid yarn was further lengthened by 10 mm/m to finish the adhesive
treatment. The properties of the thus-prepared dip cords were evaluated and are shown in

Table 5.

[Example 17]

A raw cord and a dip cord were prepared in the same manner as in Example 16, except that
aramid yarn was longer by 20 mm/m when it was untwisted by heat for 90 seconds. The

properties of the thus-prepared dip cords were evaluated and are shown in Table 5.

[Example 18]

A raw cord and a deep cord were prepared in the same manner as in Example 16 except that
nylon 6,6 yarn (840D) and aramid yarn (1000D) were used. The properties of the thus-

prepared dip cords were evaluated and are shown in Table 5.
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[Example 19]

A raw cord and a deep cord were prepared in the same manner as in Example 16 except that
nylon 6,6 yarn 840D and aramid yarn 1000D were used and the aramid yarn was made longer
by 20 mm/m when the yarn was untwisted by heat treatment of 90 seconds. The properties of

the thus-prepared dip cords were evaluated and are shown in Table 5.

[Comparative Example 7]

A raw cord and a deep cord were prepared in the same manner as in Example 16, except that
the aramid yarn was inserted 10 mm/m longer at the time of yarn folding. The properties of

the thus-prepared dip cords were evaluated and are shown in Table 5.

[Comparative Example 8]

A raw cord and a deep cord were prepared in the same manner as in Example 16, except that
nylon 6,6 yarn was inserted 15 mm/m longer at the time of yarn folding. The properties of the

thus-prepared dip cords were evaluated and are shown in Table 5.

[Comparative Example 9]

A raw cord and a deep cord were prepared in the same manner as in Example 16, except that
nylon 6,6 yarn was inserted 20 mm/m longer at the time of yarn folding. The properties of the

thus-prepared dip cords were evaluated and are shown in Table 5.
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[Comparative Example 10]

A raw cord and a deep cord were prepared in the same manner as in Example 16, except that

nylon 6,6 yarn was inserted 25 mm/m longer at the time of yarn folding. The properties of the

thus-prepared dip cords were evaluated and are shown in Table 5.

[Comparative Example 11]

A raw cord and a deep cord were prepared in the same manner as in Example 16, except that

nylon 6,6 yarn was inserted 30 mm/m longer at the time of yarn folding. The properties of the

thus-prepared dip cords were evaluated and are shown in Table 5.

[Table 5]
Process cord properties Remarks
elongatio : Adhesio
Division strength(kg | p at shrinkag | ES(% Fatigue | p
) oskery S0 ) e
SRR (k)
Example 16 | 37.2 5.0 1.7 6.7 86.3 18.6
Example 17 | 37.0 5.5 1.5 7.0 89.2 19.2
Example 18 | 24.7 51 1.4 6.5 87.8 19.9
Example 19 | 24.3 5.6 1.2 6.8 85.9 18.8
ES is
high,
Comparativ
e Example 7 37.1 5.2 1.6 6.8 83.4 18.3 Fatigue
resistanc
eis low

Ex. 2011-552




ES is
high,

Comparativ '

e Example 8 36.8 5.4 1.5 6.9 83.2 18.2 Fatigue
resistanc
e is low
ES is
high,

Comparativ

e Example 9 36.9 5.6 1.4 7.0 83.8 17.9 Fatigue
resistanc
e is low
ES is

Comparativ high,

e Example | 36.5 5.8 1.3 7.1 82.9 18.0 Fatigue

10 resistanc
e is low
ES is

Comparativ high,

e Example | 36.7 6.0 1.2 7.2 83.0 18.5 Fatigue

11 resistanc
e is low

Referring to the test result of the above Table 5, in the case of the hybrid dip cord according

to the present invention (Examples 16, 17, 18 and 19), it can be seen that when the nylon 6,6

yarn was used longer and untwisted, the fatigue resistance is improved as compared with the

hybrid dip cord (Comparative Example 7) in which there is no the length difference between

the nylon 6,6 yarn and the aramid yarn.

In addition, the hybrid dip cords in which nylon 6,6 yarns were used longer (Comparative

Examples 8, 9, 10, and 11) are stronger in the strength but lower in the fatigue resistance than

the hybrid dip cord according to the present invention.

[Example 20]
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A radial tire manufactured using the hybrid dip cord manufactured by Example 16 of the
present invention as a cap ply has a carcass layer having a radially outer side ply turn-up, and
the carcass layer is provided so as to include one layer. At this time, the specifications of the
carcass cords were as shown in the following Table 6 and the carcass cords were aligned at
an angle of 90 degrees with respect to the circumferential intermediate surface of the tire. The
ply turn-up 34 has a height of 40 to 80% with respect to the maximum cross-sectional height
of the tire. The bead portion 35 has a bead core 36 having 4 high strength steel wires having a
diameter of 0.95 to 1.00 mm and a bead filler 37 having a shore A hardness of 40 or more.
The belt 38 is reinforced by a belt reinforcing layer consisting of one layer of cap ply 39 and
one layer of edge ply 44 at the top so that the cap ply cords in the cap ply 39 are parallel to

the circumferential direction of the tire.

[Example 21]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Example 17 was used as a cord material for tire production.

[Example 22]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Example 18 was used as a cord material for tire production.

[Example 23]
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A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Example 19 was used as a cord material for tire production.

[Comparative Example 12]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Comparative Example 7 was used as a cord material for tire production.

[Table 6]
Example Example Example Example Comparative
20 21 22 23 Example 12
material PET PET PET PET PET
standard
(d/twisted 1500d/2 1500d/2 1500472 15004d/2 1500472
yarn)
Carcass
Strength(Kg) | 24 24 24 24 24
Modulus of
elasticity | 60 60 60 60 60
(g/d)
Hybrid dip | Hybrid dip | Hybrid dip | Hybrid dip | Hybrid dip
Cap material cord of | cord of | cord of | cord of | cord of
ply Example Example Example Example Comparative
16 17 18 19 Example 7
Flatness 0.60 0.60 0.60 0.60 0.60
ratio
) Number of
Tire carcass layer I I I I I
Number of 1 1 1 1 1
cap ply layer

Ex. 2011-555




[Example 24]

A radial tire manufactured using the hybrid dip cord manufactured by Example 16 of the
present invention has a carcass layer having a radially outer side ply turn-up, and the carcass
layer is provided so as to include one layer. The specifications of the cap ply and carcass cord
were as shown in Table 7 below, and tires were produced in the same manner as in Example

20.

[Example 25]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Example 17 was used as a cord material for tire production.

[Example 26]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Example 18 was used as a cord material for tire production.

[Example 27]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Example 19 was used as a cord material for tire production.
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[Comparative Example 13]

A tire was prepared in the same manner as in Example 20, except that the hybrid dip cord

prepared in Comparative Example 7 was used as a cord material for tire production.

[Table 7]
Example | Example | Example | Example | Comparative
24 25 26 27 Example 13
Hybrld Hybrld Hybnd Hybnd Hybrid  dip
dip cord | dip cord |dip cord |dip cord
. cord of
Carcass material of of of of .
Comparative
Example | Example | Example | Example Example 7
16 17 18 19 xamp
material Nylon 6,6 | Nylon 6,6 | Nylon 6,6 | Nylon 6,6 | Nylon 6,6
standard
Cap ply (d/twisted 1260D/2P | 1260D/2P | 1260D/2P | 1260D/2P | 1260D/2P
yarn)
strength(kg) 22.4 22.4 22.4 22.4 22.4
Flatness ratio | 0.60 0.60 0.60 0.60 0.60
Number of 5 5 5 5 5
carcass layer
Tire
Number of cap 1 1 1 1 1
ply layer

The 205/65 R15 V tire manufactured according to Examples 20, 21, 22, 23, 24, 25, 26, and

27 and Comparative Examples 12 and 13 was mounted on a 2000cc class passenger car, and

the noise generated in the vehicle while driving at 60 km/h was measured and the noise in the

audio frequency range was expressed in dB. Further, the steering stability and riding
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comfortability were evaluated by the test course driving of trained drivers in 5 point units
among 100 points. And the result was shown in Table 8 below. The durability was measured
according to the P-metric tire endurance test method of FMVSS 109 at a temperature of
38 °C, the tire load of 85, 90 and 100%, and a vehicle was driven for a total of 34 hours at the
speed of 80 km/h. And it was judged as OK (OK) when no traces such as bead separation,
cord cutting, belt separation, etc. were found in any part such as a tread, a sidewall, a carcass

cord, an inner liner and a bead.

[Table 8]

Division gzizt) of ?gé?fi ability Z:Zf;ﬁﬁf; durability | uniformity | noise(dB)
Example 20 | 9.54 100 100 OK 100 61.2
Example 21 | 9.70 100 100 OK 100 61.4
Example 22 | 9.55 100 100 OK 100 61.4
Example 23 | 9.69 100 100 OK 100 61.3
gg:;ll’;f:tge 9.60 96 95 OK 96 63.5
Example 24 | 9.64 100 100 OK 100 60.4
Example 25 | 9.70 100 100 OK 100 61.0
Example 26 | 9.63 100 100 OK 100 60.3
Example 27 | 9.71 100 100 OK 100 61.1
gggslr:tge 9.60 93 94 OK ) 64.3

In the test results of Table 8, it was shown that when the nylon 6,6 yarn was inserted longer
into the cap ply, the tire was more effective in noise reduction and steering stability than the

comparative example 12 using the hybrid dip cord in which there is no length difference
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between the nylon 6,6 yarn and the aramid yarn, and the uniformity of the tire was also

improved.

[Example 28]

Nylon 6,6 and aramid fibers were obtained in the same manner as described above to produce
tire reinforcing fibers. One twisted nylon 6,6 yarn (1260D) and one twisted aramid yarn
(1500D) were twisted at 400 TPM, respectively, and they were twisted to give a twist of 400
TPM, to thereby prepare a raw cord. The nylon 6,6 yarn was used 10 mm/m longer. And then
the raw cord passed through an adhesive liquid prepared by the following method to apply
the adhesive liquid. A 2% stretch was applied during drying to prevent unevenness of the raw

cord due to heat shrinkage.

29.4 wt% resorcinol 45.6 parts by weight; 255.5 parts by weight of distilled water; 37%
formalin 20 parts by weight; and 3.8 parts by weight of 10 wt% sodium hydroxide were
prepared and reacted at 25°C for 5 hours with stirring, followed by adding the following

elements:

300 parts by weight of 40 wt% VP-latex, 129 parts by weight of distilled water and 23.8 parts
by weight of 28% ammonia water were added and aged at 25°C for 20 hours to maintain a

solid concentration of 19.05%.

After the adhesive liquid was applied and dried at 150°C for 2 minutes, the cord was
stretched and heat-treated at 240°C for 60 seconds to shrink the nylon 6,6 yarn so that the
shrunk length becomes the same as that of the aramid yarn, and the adhesive treatment was

terminated. The properties of the thus-prepared dip cords were evaluated and are shown in
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Table 9.

[Example 29]

A hybrid dip cord was prepared in the same manner as in Example 28 except that the fineness
of the aramid yarn was 1000 denier and the fineness of the nylon 6,6 yarn was 840 denier.

The properties of the thus-prepared dip cords were evaluated and are shown in Table 9.

[Example 30]

The raw cord and dip cord were prepared in the same manner as in Example 28, except that
the nylon 6,6 yarn was inserted 20 mm/m longer and heat-treated for 70 seconds. The

properties of the thus-prepared dip cords were evaluated and are shown in Table 9.

[Example 31]

The raw cord and dip cord were prepared in the same manner as in Example 28, except that
the nylon 6,6 yarn was inserted 30 mm/m longer and heat-treated for 80 seconds. The

properties of the thus-prepared dip cords were evaluated and are shown in Table 9.

[Example 32]

The raw cord and dip cord were prepared in the same manner as in Example 28, except that

the nylon 6,6 yarn was inserted 40 mm/m longer and heat-treated for 90 seconds. The
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properties of the thus-prepared dip cords were evaluated and are shown in Table 9.

[Comparative Example 14]

During the twisting process for the production of raw cord, a hybrid dip cord was prepared in
the same manner as in Example 28 except that after applying a pre-twist of 40 TPM to one
aramid (1500D), a twist of 400 TPM was applied to the one pre-twisted aramid yarn (1500D)
and one non-twisted nylon yarn 6,6 yarn (1260D) to thereby produce a primarily twisted yarn,
and then the primarily twisted yarn was cabled while inputting the same length of the aramid
yarn and the nylon 6,6. The properties of the thus-prepared dip cords were evaluated and are

shown in Table 9.

[Comparative Example 15]

During the twisting process for the production of raw cord, the hybrid dip cords were
manufactured in the same manner as in Example 28 except that one twisted nylon 6,6 yarn
(1260D) and one aramid yarn (1500D) were twisted at 400 TPM, respectively, to produce a
ply twist yarn, and the aramid yarns and the nylon 6,6 yarns were inserted in the same length.

The properties of the thus-prepared dip cords were evaluated and are shown in Table 9.

[Table 9]

Process cord properties
Remarks

ES(%) | Fatigue

strength(kg) A elongation is
resistance

at shrinkage

Ex. 2011-561



6.8kg(%) | (%) (%)
Example 28 | 40.5 3.8 1.1 4.9 70.8
Example 29 | 26.8 3.6 1.1 4.7 71.2
Example 30 | 41.1 3.5 1.3 4.8 68.8
Example 31 | 40.7 3.2 1.5 4.7 67.2
Example 32 | 41.3 3.0 1.6 4.6 65.0
gg:;ll’;f:tﬁe 35.4 5.0 1.7 67 721
Comparative Fat'i gue .
Example 15 36.3 4.6 1.8 6.4 71.2 fgillstance is

Referring to the experimental result of the above Table 9, in the case of the hybrid dip cord

according to the present invention (Examples 28, 29, 30, 31 and 32), the strength of the

hybrid dip cord according to the present invention is improved compared to the hybrid dip

cord prepared according to the comparative examples.

[Example 33]

A radial tire manufactured using the hybrid dip cord manufactured by Example 28 of the

present invention as a cap ply has a carcass layer having a radially outer side ply turn-up, and

the carcass layer is provided so as to include one layer. At this time, the specifications of the

carcass cords were as shown in the following Table 10 and the carcass cords were aligned at

an angle of 90 degrees with respect to the circumferential intermediate surface of the tire. The

ply turn-up 34 has a height of 40 to 80% with respect to the maximum cross-sectional height

of the tire. The bead portion 35 has a bead core 36 having 4 high strength steel wires having a

diameter of 0.95 to 1.00 mm and a bead filler 37 having a shore A hardness of 40 or more.

Ex. 2011-562



The belt 38 is reinforced by a belt reinforcing layer consisting of one layer of cap ply 39 and
one layer of edge ply 44 at the top so that the cap ply cords in the cap ply 39 are parallel to

the circumferential direction of the tire.

[Example 34]

A tire was prepared in the same manner as in Example 32, except that the hybrid dip cord

prepared in Example 29 was used as a cord material for tire production.

[Example 35]

A tire was prepared in the same manner as in Example 32, except that the hybrid dip cord

prepared in Example 30 was used as a cord material for tire production.

[Example 36]

A tire was prepared in the same manner as in Example 32, except that the hybrid dip cord

prepared in Example 31 was used as a cord material for tire production.

[Example 37]

A tire was prepared in the same manner as in Example 32, except that the hybrid dip cord

prepared in Example 32 was used as a cord material for tire production.
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[Comparative Example 16]

A tire was prepared in the same manner as in Example 32, except that the hybrid dip cord

prepared in Comparative Example 14 was used as a cord material for tire production.

[Comparative Example 17]

A tire was prepared in the same manner as in Example 32, except that the hybrid dip cord

prepared in Comparative Example 15 was used as a cord material for tire production.

[Table 10]
Compar | Compar
Example | Example | Example | Example | Example | ative ative
33 34 35 36 37 Example | Example
16 17
Polyethy | Polyethy | Polyethy | Polyethy | Polyethy | Polyethy | Polyethy
material lene lene lene lene lene lene lene
terephth | terephth | terephth | terephth | terephth | terephth | terephth
alate alate alate alate alate alate alate
standard
(d/twiste 1500d/2 | 1500d/2 | 1500d/2 | 1500d/2 | 1500d/2 | 1500d/2 | 1500d/2
Carc | d yarn)
ass
strength |, 24 24 24 24 24 24
(Kg)
Modulus
of
elasticity | 60 60 60 60 60 60 60
(g/d)
Cap . Hybrid | Hybrid | Hybrid |Hybrid | Hybrid | Hybrid | Hybrid
ply material | §in cord | dip cord | dip cord | dip cord | dip cord | dip cord | dip cord
of of of of of of of
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Example | Example | Example | Example | Example | Compar | Compar
28 29 30 31 32 ative ative
Example | Example
14 15
Flatness
. 0.60 0.60 0.60 0.60 0.60 0.60 0.60
ratio
Number
|« 1 1 1 1 1 1 1
Tire | carcass
layer
Number
of «cap|1 1 1 1 1 1 1
ply layer
[Example 38]

A radial tire manufactured using the hybrid dip cord manufactured by Example 28 of the

present invention in the carcass layer has a carcass layer having a radially outer side ply turn-

up, and the carcass layer is provided so as to include one layer. The specifications of the cap

ply and carcass cord were as shown in Table 11 below, and tires were produced in the same

manner as in Example 33.

[Example 39]

A tire was prepared in the same manner as in Example 33, except that the hybrid dip cord

prepared in Example 29 was used as a cord material for tire production.

[Example 40]
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A tire was prepared in the same manner as in Example 33, except that the hybrid dip cord

prepared in Example 30 was used as a cord material for tire production.

[Example 41]

A tire was prepared in the same manner as in Example 33, except that the hybrid dip cord

prepared in Example 31 was used as a cord material for tire production.

[Example 42]

A tire was prepared in the same manner as in Example 33, except that the hybrid dip cord

prepared in Example 32 was used as a cord material for tire production.

[Comparative Example 18]

A tire was prepared in the same manner as in Example 33, except that the hybrid dip cord

prepared in Comparative Example 14 was used as a cord material for tire production.

[Comparative Example 19]

A tire was prepared in the same manner as in Example 33, except that the hybrid dip cord

prepared in Comparative Example 14 was used as a cord material for tire production.

[Table 11]
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Comparati | Comparati
Examp | Examp | Examp | Examp | Examp | ve ve
le 38 le 39 le 40 le 41 le 42 Example | Example
18 19
Hybrid | Hybrid | Hybrid | Hybrid | Hybrig | Hybrid dip | Hybrid dip
. . . . . cord of | cord of
Carca dip dip dip dip dip Comparati | Comparati
Material | cord of | cord of | cord of | cord of | cord of P P
8 Examp | Examp | Examp | Examp | Examp ve ve
28 129 1630 | le31 |le32 |Cxample | Example
14 15
. Nylon | Nylon |Nylon | Nylon | Nylon
Metarial 6.6 6.6 6.6 6.6 6.6 Nylon 6, 6 | Nylon 6, 6
standard
1260d/ | 1260d/ | 1260d/ | 1260d/ | 1260d/
(d/twisted | o 5 5 5 5 1260d/2 1260d/2
yarn)
Cap
ply ;rength(k 24 |24 224 |24 |224 |224 224
Modulus
of
elasticity | 0 50 50 50 50 50 50
(g/d)
Flatness
. 0.60 0.60 0.60 0.60 0.60 0.60 0.60
ratio
Number
. of carcass | 1 1 1 1 1 1 1
Tire
layer
Number
of cap ply | 1 1 1 1 1 1 1
layer

The 205/65 R15 V tire manufactured according to Examples 33 to 42 and Comparative

Examples 16 to 19 was mounted on a 2000cc class passenger car, and the noise generated in

the vehicle while driving at 60 km/h was measured and the values in the audible frequency

range were expressed in dB. Further, the steering stability and riding comfortability were
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evaluated in 5-point units among 100 points by the test-course driving of a skilled driver, and

the results are shown in Table 4 below. The durability was measured according to the P-

metric tire endurance test method of FMVSS 109 at a temperature of 38 °C, the tire load of

85, 90 and 100%, and a vehicle was driven for a total of 34 hours at the speed of 80 km/h.

And it was judged as OK (OK) when no traces such as bead separation, cord cutting, belt

separation, etc. were found in any part such as a tread, a sidewall, a carcass cord, an inner

liner and a bead.

[Table 12]

Division gzizt) of ?gé?fi ability Z:Zf;ﬁﬁf; durability | uniformity | noise(dB)
Example 33 | 9.98 100 100 OK 100 60.4
Example 34 | 9.98 100 100 OK 100 60.4
Example 35 | 9.99 100 100 OK 100 60.5
Example 36 | 10.02 100 100 OK 100 61.2
Example 37 | 10.1 100 100 OK 100 61
gg:;lll’;f:%e 10.01 97 9% oK 9 62
gggslr:ti;e 10.08 94 95 OK 93 62.1
Example 38 | 10.2 100 100 OK 100 60.4
Example 39 | 10.2 100 100 OK 100 60.3
Example 40 | 10.12 100 100 OK 100 60.4
Example 41 | 10.0 100 100 OK 100 60.6
Example 42 | 10.21 100 100 OK 100 60.6
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Comparative 105 95 97 OK 94 61.5
Example 18

Comparative 10.6 95 94 OK 93 63
Example 19

Referring to the test results of Table 12, the tires using the hybrid cord (Examples 33 to 42)
according to the present invention were more effective in noise reduction and steering
stability than Comparative Examples 16 to 19, and the uniformity of tires has also been

improved.

[Description of Symbols]

1: pack 2: nozzle

3: cooling zone 4: discharged yarn

5: emulsion-supplying unit

6,7, 8,9, 10: stretching roller

11: final stretched yarn

31: tire 32: carcass layer

33: carcass layer reinforcement cord 34: ply turn-up
35: bead region 36: bead core

37: bead filler 38: belt structure

39: cap ply 40: belt ply

Ex. 2011-569



41, 42: belt cord 43: tread

44: edge ply 45: cap ply cord
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[Figures]

[Figure 1]
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[Figure 2]
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[Figure 3]
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.:  10719-12003
LEE, Kyoung Ha et al.
Serial No.: Group Art Unit:
Confirmation No.:

Filed: Examiner:

For: HYBRID DIPPED CORD EXHIBITING EXCELLENT FATIGUE RESISTANCE
AND RADIAL PNEUMATIC TIRE HAVING SAME APPLIED THERETO

Mail Stop: PCT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
PRELIMINARY AMENDMENT
Sir:
Prior to prosecution on the merits, please amend the above-identified application as

follows:

Amendments to the Specification begin on page 2.

Amendments to the Claims begin on page 3.
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Application No.: Not Yet Assigned
Attorney Docket No.: 10719-12003
Preliminary Amendment

AMENDMENTS TO THE SPECIFICATION

Please insert the following heading and paragraph after the title of the application on

page 1 of the specification:

Cross Reference to Related Applications

This application claims priority to Korean Patent Application Nos. 10-2016-0163359, 10-
2016-0163361, and 10-2016-0163362, filed on December 2, 2016. Further, the application is
the National Phase application of International Application No. PCT/KR2017/013279, filed on
November 21, 2017, which designates the United States. Each of these applications is hereby

incorporated by reference in their entirety into the present application.
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Application No.: Not Yet Assigned
Attorney Docket No.: 10719-12003
Preliminary Amendment

AMENDMENTS TO THE CLAIMS

Please CANCEL claims 1-32 without prejudice or disclaimer.

Please ADD claims 33-45 as shown below.

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

1. —32. (Canceled)

33. (New) A hybrid dip cord for a radial pneumatic tire, characterized in that

one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn were pre-twisted respectively
and cabled to thereby generate a raw cord, and

the raw cord is immersed in a dipping solution and then heat-treated to heat-shrink the
nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn or the nylon 6 yarn is

shorter than that of the aramid yarn.

34. (New) The hybrid dip cord of claim 33, wherein the shrinking of the nylon 6,6 or nylon
6 yarns in the heat treatment step uses one selected from the group consisting of a method of
controlling the tension applied to the raw cord, a method of adjusting the heat treatment

temperature, and a method of controlling the heat treatment time.

35. (New) The hybrid dip cord of claim 33, wherein when the raw cord is untwisted, the

aramid yarn is 5 to 100 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

36. (New) The hybrid dip cord of claim 33, wherein when the raw cord is untwisted, the

_3--
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Application No.: Not Yet Assigned
Attorney Docket No.: 10719-12003
Preliminary Amendment

aramid yarn is 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

37. (New) The hybrid dip cord of claim 33, wherein a fatigue resistance of the hybrid dip

cord is 80% or more.

38. (New) A method for manufacturing a hybrid dip cord for a radial pneumatic tire, the
method comprising:

a step of producing a primarily twisted yarn by applying 200 to 500 TPM twist
respectively to one nylon 6,6 yarn or nylon 6 yarn and one aramid yarn;

a step of producing a raw cord by applying 200 to 500 TPM twist by combining the
primarily twisted yarn as two yarns; and

a step of immersing the raw cord in a dipping solution and then heat-treating the raw
cord to heat-shrink the nylon 6,6 yarn or the nylon 6 yarn so that the length of the nylon 6,6 yarn

or the nylon 6 yarn is shorter than that of the aramid yarn.

39. (New) The method of claim 38, wherein the shrinking of the nylon 6,6 or nylon 6
yarns in the heat treatment step uses one selected from the group consisting of a method of
controlling the tension applied to the raw cord, a method of adjusting the heat treatment

temperature, and a method of controlling the heat treatment time.

40. (New) The method of claim 39, wherein the tension was controlled through the

speed of the feed roller and the winding roller, the heat treatment temperature was 130 to 240C

, and the heat treatment time was 50 to 90 seconds.
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Preliminary Amendment

41. (New) The method of claim 38, wherein when the raw cord is untwisted, the aramid

yarn is 5 to 100 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

42. (New) The method of claim 38, wherein when the raw cord is untwisted, the aramid

yarn is 10 to 30 mm/m longer than the nylon 6,6 yarn or nylon yarn 6.

43. (New) The method of claim 38, wherein the fineness of nylon 6,6 or nylon 6 yarn and

aramid yarn is 500 to 3000 denier, respectively.

44. (New) A radial pneumatic tire comprising a pair of parallel bead cores, one or more
layers of radial carcass layers wound around the bead cores, a belt layer piled on an outer
peripheral side of each of the carcass layers, and a belt-reinforcing layer in a circumferential
direction, formed on the outer peripheral side of the belt layer,

wherein the carcass layer comprises a hybrid dip cord according to claim 42, wherein

the carcass layer is used as one or two layers.

45. (New) A radial pneumatic tire comprising a pair of parallel bead cores, one or more
layers of radial carcass layers wound around the bead cores, a belt layer piled on an outer
peripheral side of each of the carcass layers, and a belt-reinforcing layer in a circumferential
direction, formed on the outer peripheral side of the belt layer,

wherein a cap ply which is, the belt-reinforcing layer, comprises a hybrid dip cord

according to claim 42, wherein the cap ply is used as one or two layers.
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Application No.: Not Yet Assigned
Attorney Docket No.: 10719-12003
Preliminary Amendment

REMARKS

The present amendments add reference to the priority applications and present a new
claim set for examination. No new matter has been added.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this application is

respectfully requested.

Respectfully submitted,
/sang cho/

Sang Cho
Reg. No. 70,794

Date: May 28, 2019

CUSTOMER NUMBER: 154626
ASEM IP Counsel

4896 Abernathy Ct

Fairfax, VA 22032

Tel: 703-466-0010

Fax: 844-841-8433
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