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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/321,054 10/21/2024 03:30:37 PM Z ET 0944-165

Title of Invention
FLUID END ASSEMBLY

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 8125 FILEDBY Ross Chaffin
PATENT CENTER # 67647319 FILING DATE  05/22/2023
CUSTOMER # 28840 FIRST NAMED  Kelcy Jake Foster
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 1
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
web85b.pdf 3 Issue Fee Payment (PTO-85B) 58 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

408FFE812551C0F4C59E4233464FADEG6ESC22DDB8145FF6F
web85b. pdf 131COECB20CF85E8636DE7574B1A5A58B0539381537F2B3B4
EFOFFC63FED8064C188A9129905CF6

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. GD ENERGY PRODUCTS LLC
New Applications Under 35 U.S.C. 111 Petitioner

EX1002
Page 1 of 348
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If a new application is being filed and the application includes the necessary components for 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.

GD ENERGY PRODUCTS LLC
Petitioner

EX1002
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Doc Code: IFEE

Description: Issue Fee Payment (PTO-85B) PTO/85B

UNITED STATES . P.O. Box 1450
PATENT AND TRADEMARK OFFICE Alexandria, e eto g0y

ISSUE FEE TRANSMITTAL FORM

APPLICATION # FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET #
18321054 05/22/2023 Kelcy Foster 0944-165

Title of Invention
FLUID END ASSEMBLY

Application Information

APPLICATION TYPE  Nonprovisional Application under 35 DATE DUE 10/21/2024
USC 111(a)
CONFIRMATION # 8125 ISSUE FEE DUE  §$ 480
EXAMINER PATRICK WILLIAMS PUBLICATIONDUE $0
GROUP ART UNIT 3753 TOTAL FEES DUE  $480
CLASS - SUBCLASS  411/427000 PREV. PAIDFEE $0

ENTITY STATUS  Small

1. CHANGE OF CORRESPONDENCE ADDRESS AND/OR INDICATION OF FEE ADDRESS (37 CFR 1.33 & 1.363)

Correspondence Address Maintenance Fee Address

CURRENT ADDRESS CURRENT ADDRESS

GD ENERGY PRODUCTS LLC
Petitioner
EX1002

IFEE 1.0 Page 1 of 3
Page 3 of 348



‘ Change of correspondence address ;
b requested,system generated AIA/122-PC form ]
attached

Fee address indication requested, system
generatedSB/47-PC form attached

2. ENTITY STATUS

Change in Entity Status

NEW STATUS

3. THE FOLLOWING FEES ARE SUBMITTED

L Issue Fee

LY Publication Fee

4. FEE AUTHORIZATION

. | authorize USPTO to apply my previously paid issue fee to the current fees due

The Director is herby authorized to apply my previously paid issue fee to the current fee due and to charge
deficient fees to Deposit Account Number:

If in addition to the payment of the issue fee amount submitted with this form, there are any discrepencies in
any amount(s) due, the Director is authorized to charge any deficiency, or credit any overpayment, to Deposit
Account Number:

5. FIRM AND/OR ATTORNEY NAMES TO BE PRINTED

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

Tomlinson McKinstry, P.C.

6. ASSIGNEE NAME(S) AND RESIDENCE DATA TO BE PRINTED

NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been

filed for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a susésﬁjtgf\rlfgrﬁa§5|$ﬁeétDUCTs LLC
Petitioner
EX1002

IFEE 1.0 Page 2 of 3
Page 4 of 348



Kerr Machine Co. Sulphur, OK UNITED STATES Corporation

Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the
Patent and Trademark Office who has filed and has been granted power of attorney in this application. | also
certify that this Fee(s) Transmittal form is being transmitted to the USPTO via Patent Center on the date
indicated below.

Signature Name Registration # Date

/Ross N Chatffin/ Ross Chaffin 60749 10/21/2024

GD ENERGY PRODUCTS LLC
Petitioner
EX1002

IFEE 1.0 Page 30of 3
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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/321,054 10/21/2024 03:30:37 PM Z ET 0944-165

Title of Invention
FLUID END ASSEMBLY

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 8125 FILED BY Ross Chaffin
PATENT CENTER # 67647319 AUTHORIZED BY -
CUSTOMER # 28840 FILING DATE (05/22/2023
CORRESPONDENCE - FIRST NAMED Kelcy Jake Foster
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

CARD / 9947 E20240KF31138423 Ross Chaffin

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

2501 UTILITY ISSUE FEE 480.00 1 480.00
TOTAL

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 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 applid@ioh [ MRRG Vi RO S 451UG.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application apaen(ﬂ'i%?ﬁléfage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

EX1002
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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.

GD ENERGY PRODUCTS LLC
Petitioner

EX1002
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

I EXAMINER |
28840 7590 07/19/2024

Tomlinson McKinstry, P.C. WILLIAMS, PATRICK C

Two Leadership Square .

211 North Robinson, Suite 450 | ARTUNIT | paeemxovmer |

Oklahoma City, OK 73102 3753

DATE MAILED: 07/19/2024
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
18/321,054 05/22/2023 Kelcy Jake Foster 0944-165 8125

TITLE OF INVENTION: FLUID END ASSEMBLY

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

nonprovisional SMALL $480 $0.00 $0.00 $480 10/21/2024

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

IT1. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

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

www.uspto.gov/PatentMaintenanceFees. GD ENERGY PRODUCTS LLC
Petitioner

EX1002
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

28840 7590 07/19/2024 Certificate of Mailing or Transmission

Tomlinson MCKil’lStI'y, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope

Two Leadership Square addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
211 North Robinson, Suite 450 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
. 273-2885, on the date below.
Oklahoma City, OK 73102 ez _

(Typed or printed name)
(Signature)
(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

18/321,054 05/22/2023 Kelcy Jake Foster 0944-165 8125

TITLE OF INVENTION: FLUID END ASSEMBLY

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0.00 $0.00 $480 10/21/2024
| EXAMINER | ART UNIT | CLASS SUBCLASS |
WILLIAMS, PATRICK C 3753 411-427000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

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

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

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

4a. Fees submitted: (Dissue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

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

5. Change in Entity Status (from status indicated above)
] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken

Q Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

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

Authorized Signature Date
Typed or printed name G DEE'NERIGLBBQD_LJ—CIS_LLL
Fetiuoner
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPEQMQ’QC; COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWWLUSPLO.gov

I APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I
18/321,054 05/22/2023 Keley Jake Foster 0944-165 8125
I EXAMINER I
28840 7590 07/19/2024
Tomlinson McKinstry, P.C. WILLIAMS, PATRICK C
Two Leadership Square .
211 North Robinson, Suite 450 | ARTUNIT | earsenvmeer |
Oklahoma City, OK 73102 3753

DATE MAILED: 07/19/2024

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

GD ENERGY PRODUCTS LLC
Petitioner

EX1002
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) afederal, state, local, or international agency, in response to its request;
3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) 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));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration

of the patent. GD ENERGY PRODUCTS LLC
Petitioner

EX1002
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Application No. Applicant(s)
i . 18/321,054 Foster et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
PATRICK C WILLIAMS 3753 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the amendment filed 5/24/2024.

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

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

3.V The allowed claim(s) is/are 1,4-6,8,10-13,16-18,21 and 23-24 . As a result of the allowed claim(s), you may be eligible to benefit
from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For

more information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.(1J Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other

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

/PATRICK C WILLIAMS/
Primary Examiner, Art Unit 3753

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability er No./Mail Date 20640705

GD ENERGY PRODUCTS
Petitioner
EX1002
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Application/Control Number: 18/321,054 Page 2
Art Unit: 3753

DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor to
file provisions of the AIA.
Response to Amendment/Arguments filed 5/24/2024
Applicant’s Arguments/Amendment are seen to be persuasive such that the prior art rejections of

record are withdrawn. Furthermore, the claims are found to be allowed for the Reasons below.

Allowable Subject Matter
Claims 1, 4-6, 8, 10-13, 16-18, 21, and 23-24 are allowed.
The following is an examiner’s statement of reasons for allowance:
Regarding claims 1 and 10 respectively, closest art of record Orr (US 7290560) is silent regarding “a
plate fastened to the housing along an exterior surface containing openings to the first and second
horizontal bores” in the context of the claims. Orr shows a “plate” 60 having a single bore, where it is
understood that there are three of 60, each having an opening to a horizontal bore. In other words Orr
has multiple plates having a single plate.

While Wilkinson (US 4773833) teaches a single plate (44 or 59) and a single housing where the
plate spans multiple fluid end bores, the plate does not have openings that open to the bores.
Furthermore, these plates are not associated with the suction plug like 60 of Orr. As such, Wilkinson
does not fully teach the deficiencies of Orr.

It would require undue hindsight reasoning to arrive at the claimed invention based on the
teachings of Orr/Wilkinson. Therefore, claims 1 and 10 are nonobvious.

Claims 4-6, 8, 11-13, 16-18, 21, and 23-24 are allowed by virtue of their dependency on claims 1
and 10.

GD ENERGY PRODUCTS LLC
Petitioner

EX1002
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Application/Control Number: 18/321,054 Page 3
Art Unit: 3753

Any comments considered necessary by applicant must be submitted no later than the payment
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner should be
directed to PATRICK C WILLIAMS whose telephone number is {(571)431-0767. The examiner can normally
be reached M-F 9:00-5:00 PM.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Kenneth Rinehart can be reached on 571-272-4881. 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
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/PATRICK C WILLIAMS/
Primary Examiner, Art Unit 3753
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("4984970") or
("5073096") or
("5207242") or
("5362215") or
("5370148") or
("d383053") or
("6257626") or
("6910871") or
("7296591") or
("7335002") or
("7513759") or
("d616966") or
("d631142") or
("8317498") or
("d731035") or
("d737497") or
("d748228") or
("9416887") or
("9631739") or
("d787029") or
("9822894") or
("d806241") or
("4470771") or
("4768933") or
("4771801") or
("6641112") or
("7168440") or
("20060002806") or
("20080006089") or
("20080008605") or
("20110173814") or
("20110189040") or
("20120187321") or
("20140127062") or
("20150084335") or
("20160123313") or
("20170002947") or
("20180313456") or
("20190011051") or
("20040234404") or

(20110079305 or GD ENERGY PRODUCTS LLC
Petitioner————
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("20120141308")).PN.
L63 31 ((("Nowell") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Mark") near3 USOCR) 12:05 PM
("S")).INV.
L64 33 ((("Foster") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Kelcy") near3 USOCR) 12:06 PM
("Jake"))).INV.
L65 21 ((("Bamett") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Christopher") near3 USOCR) 12:06 PM
("Todd"))).INV.
L66 4 ((("Thomas") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Micheal") near3 USOCR) 12:06 PM
("Cole™)).INV.
L67 13 ((("Ayres") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Brandon") near3 USOCR) 12:06 PM
("Scott")).INV.
L68 16 ((("May") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Michael") near3 USOCR) 12:06 PM
("Eugene™)).INV.
L69 13 ((("Lapointe") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Guy") near3 USOCR) 12:06 PM
("J")).INV.
L70 27321 (FO4B53/22 or (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
F16B35/005 or FPRS) 12:07 PM
F16B43/00 or
F16B39/24 or
F04B53/16 or
F04B1/0408 or
F04B1/0421 or
F04B1/122 or FO4B1/18
or FO4B1/145 or
F04B1/16 or
F05B2260/301).cpc.
L71 1 ("20110236238").PN. (US-PGPUB; USPAT; [OR OFF OFF 2020/10/02
USOCR) 10:04 AM
L72 2 (("8365754") or (US-PGPUB; USPAT; [OR OFF OFF 2020/10/02
("10221847")).PN. USOCR) 10:05 AM
L73 25 ("2845085" | "3074382" [(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "3330294" | "3580275" |USOCR) 10:06 AM
| "3913615").PN. OR
("4039003").URPN.
L74 34 ("1581778" | "1957998" [(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "1963684" | USOCR) 10:12 AM
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" | GD ENERGY PRODUCTS LLC
"5345965" | "7222837" | Petitionér
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L75

L76

L77

L78

L79

L8O

39

19

26

21

34

"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

("2766701" | "3037460"
| "3137216" | "3277837"
| "3327643" | "3372648"
| "3373695" | "3610110"
| "3666382" | "3792393"
| "4264286" | "4477236"
| "4508133" | "4520837"
| "4771801" | "4927305"
| "5073096" | "5382057"
| "5839888" |
"6419459").PN. OR
("7506574").URPN.

("3235272" | "4039003"
| "4187872" | "4508133"
| "4601304" | "4661050"
| "4718444" | "5362215"
| "5605449").PN. OR
("7290560").URPN.

("3137216").URPN.

("1738104" | "2655870"
| "2766701" | "3137216"
| "3330217" | "3469855"
| "3556690").PN. OR
("3792939").URPN.

("20100054974" |
"20100278661" |
"20100319529" |
"20110173814" |
"20170089334" |
"2304991" | "2809059" |
"3435777" | "4394872" |
"4516477" | "4601304" |
"6209445" | "7290560" |
"7770509" | "7866346" |
"8365754" | "8393260" |
"8763496").PN. OR
("10167859").URPN.

(("3053500") or
("3146724" or
("3179121" or
("3589387") or
("3679332") or
("4170214" or
("4363463") or
("4388050") or
("4467703") or
("4773833") or
("4861241") or
("4878815") or
("5059101") or
("5226445" or

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

ON

Y PROD

OFF 2020/10/06

10:16 AM

OFF 2020/10/06

10:22 AM

OFF 2020/10/06

10:35 AM

2020/10/06
10:39 AM

OFF

OFF 2020/10/06

10:55 AM

ON 2020/10/06

01:21 PM

JCTS LLIC

Petitioner
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L81

L82

L83

L84

L85

L86

27394

12

25

36

("5507219") or
("5524902") or
("6419459") or
("10184470") or
("7963502") or
("8360094") or
("8528462") or
("8701546") or
("9328745") or
("20040170507") or
("20080279706") or
("20120063936") or
("20130020521") or
("20130202458") or
("20150144826") or
("20160160848") or
("20180017173").PN.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.
and eye adj bolt

("8100407").PN.

(("8100407") or
("4861241").PN.

("0410918" | "3940151"
| "4540186").PN. OR
("5145340").URPN.

("1581778" | "1957998"
| "1963684" |
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |

(US-PGPUB; USPAT:
FPRS)

(US-PGPUB; USPAT:
FPRS)

(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR
OR

OR

OR

) ENERG

OFF

OFF

OFF
OFF

OFF

OFF

Y PROD

OFF

OFF

OFF
OFF

OFF

OFF

JCTS LL

2020/10/07
04:09 PM

2020/10/07
04:09 PM

2021/06/17
09:52 AM

2021/06/17
10:18 AM

2021/06/17
10:24 AM

2021/06/17
10:27 AM

C

Petitiong

pr
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L87

L88

L89

L90

L91

L92

L93

L94

31

10

18

13

45

60

"5088521" | "5249600" |
"5345965" | "7222837" |
"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

("20070295411" |
"20080152523" |
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.

("20120063936" |
"20120189477" |
"5171136" | "5362215" |
"6209445" | "7290560" |
"8074679" |
"8465268").PN. OR
("9243630").URPN.

("20090081034" |
"20110206547" |
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

("20110296982" |
"7290560" | "7335002" |
"7364412" | "7404704" |
"7506574").PN. OR
("8402880").URPN.

"20190128104"
("3053500").URPN.
"10670013"

("1013745" | "1624852"
| "2126007" | "2485940"
| "2716034" | "2745687"
| "2809059" | "3232639"
| "3366425" | "3419280"
| "3588126" | "3735991"
| "3762725" | "3785659"
| "3833228" | "3887198"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)
(USPAT)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR
OR
OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

Y PROD

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

JCTS LL

2021/06/17
10:29 AM

2021/06/17
10:32 AM

2021/06/17
10:33 AM

2021/06/17
10:35 AM

2021/06/17
11:17 AM

2021/06/17
12:53 PM

2021/06/17
01:27 PM

2021/07/21
02:06 PM

C

Petition

br

07/05/2024 05:34:45 PM
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L95 44

| "3907307" | "4135546"
| "4155559" | "4289317"
| "4351531" | "4394872"
| "4602791" | "4630636"
| "4758135" | "4775303"
| "4867460" | "4878815"
| "5062397" | "5088745"
| "5090087" | "5263682"
| "5267533" | "5297805"
| "5636688" | "5636975"
| "5716055" | "5845909"
| "6167959" |
"6428291").PN. OR
("8100407").URPN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-% or US-
9927036-$ or US-
7506574-$ or US-
5020809-$ or US-
3053500-$ or US-
7335002-$ or US-
7290560-$ or US-
4039003-% or US-
6623259-$ or US-
5145340-$ or US-
7681589-$ or US-
8465268-$ or US-
8402880-$ or US-
7984671-$ or US-
10167859-$ or US
9243630-$ or US-
8360094-$ or US-
3792939-$ or US-
8763496-$ or US-
7866346-%).did. or (US-
4861241-% or US-
10962001-% or US-
10519950-% or US-
10941765-% or US-
8100407-$ or US-
9638251-$ or US-
6167959-$ or US-
2745687-$).did. or (US-
3053500-$ or US-
3137216-$ or US-

(US-PGPUB; USPAT:
USOCR)

GO

OFF 2021/07/22

) ENERGY PRODUCTS LLC

12:55 PM

07/05/2024 05:34:45 PM

Workspace: 18321054
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L96 19

L97 1

L98 1

L99 44

L100 59

1013745-$).did.
L95 and bolts

("9328745").PN.
("3735991").PN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-% or US-
9927036-$ or US-
7506574-$ or US-
5020809-$ or US-
3053500-$ or US-
7335002-$ or US-
7290560-$ or US-
4039003-% or US-
6623259-$ or US-
5145340-$ or US-
7681589-$ or US-
8465268-$ or US-
8402880-$ or US-
7984671-$ or US-
10167859-$ or US
9243630-$ or US-
8360094-$ or US-
3792939-$ or US-
8763496-$ or US-
7866346-%).did. or (US-
4861241-% or US-
10962001-% or US-
10519950-% or US-
10941765-% or US-
8100407-$ or US-
9638251-$ or US-
6167959-$ or US-
2745687-$).did. or (US-
3053500-$ or US-
3137216-$ or US-
1013745-$).did.

("1911670" | "1947198"
| "2048320" | "2069443"
| "2159306" | "2179814"
| "2182246" | "2219064"
| "2567479" | "2628112"

(US-PGPUB; USPAT)
(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR
OR
OR

OR

OR

) ENERG

OFF
OFF
OFF

OFF

OFF

Y PROD

OFF 2021/07/22

12:56 PM

2021/07/23
08:57 AM

2021/07/23
09:03 AM

2021/12/14
10:24 AM

OFF
OFF

OFF

OFF 2022/03/15

01:34 PM

JCTS LLIC

Petitionéer

07/05/2024 05:34:45 PM

Workspace: 18321054
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L101 8

L102 46

| "2721748" | "3244424"
| "3395923" | "3468374"
| "3512787" | "3675933"
| "3722894" | "3886804"
| "3887196" | "4008897"
| "4320799" | "4345766"
| "4490097" | "4560176"
| "4907650" | "4981174"
| "5067563" | "5137083"
| "5343944" | "5538080"
| "5636688" |
"5803169").PN. OR
("6167959").URPN.

"16876414"

((US-4861241-A OR
US-8465268-B2 OR
US-8402880-B2 OR
US-7984671-B2 OR
US-10167859-B2 OR
US-9243630-B2 OR
US-8360094-B2 OR
US-3792939-A OR US-
8763496-B2 OR US-
7866346-B1 OR US-
7681589-B2 OR US-
10962001-B2 OR US
10519950-B2 OR US
10941765-B2 OR US
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-
3244424-A OR US-
7506574-B2 OR US-
9732746-B2 OR US-
9435454-B2 OR US-
9188121-B1 OR US-
3427988-A OR US-
3527550-A OR US-
6544012-B1 OR US-
4568249-A OR US-
9927036-B2 OR US-
5020809-A OR US-
3053500-A OR US-
7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-
6623259-B1 OR US-
5145340-A).did. AND
USPT.dbnm.) OR ((US-
3137216-A OR US-
1013745-A OR US-
3244424-A OR US-
3053500-A).did. AND
USOC.dbnm.) OR ((US-

(US-PGPUB; USPAT,;
USOCR; FPRS;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

GO

ADJ

ADJ

) ENERG

ON

ON

Y PROD

ON 2022/09/07
09:12 AM

ON 2022/09/09
09:16 AM

JCTS LLIC

Petitionéer

07/05/2024 05:34:45 PM
Workspace: 18321054

EX10@140f 21

Page 35 of 348




20170089334-A1 OR

US-20120063936-A1

OR US-20110206547-

A1 OR US-

20070295411-A1 OR

US-20170089473-A1

OR US-20050247346-

A1 OR US-

20130263932-A1).did.

AND PGPB.dbnm.)

L103 53 "3244424" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09

USOCR; FIT (AP, AT, 10:11 AM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L104 25 ("3645297" | "3806285" |(US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
| "3937249" | "4467703" [USOCR) 10:24 AM
| "6613579" |
"6910871").pn. OR
("7681589").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L105 67988 (F04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
F04B1/0408 or USOCR; FIT (AP, AT, 10:27 AM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 (CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L106 166 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
("Kelcy™) OR USOCR; EPO; JPO; 11:47 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(("AYRES") near3
("Brandon")) OR
e a3 GO ENERGY PRODCTS LLC
I CUUuuIricvi
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("Christopher™))).INV.
L107 480 luharuka (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
USOCR) 03:06 PM
L108 1 "20130319220" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
USOCR) 03:.07 PM

L109 176 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/12/14
("Kelcy™) OR USOCR; EPO; JPO; 04:16 PM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

L110 70454 (F04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/12/14
F04B1/0408 or USOCR; FIT (AP, AT, 04:16 PM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 (CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L111 61 ("20110206547""'20180 |(US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
363642"|"3427988"|"38 |USOCR; FPRS; 11:06 AM
34666"|"3870071"|"446 |DERWENT)
7703"|"6362215""7335
002""8733733"|"31851
75""3279558").PN.

L112 218 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
("Kelcy™) OR USOCR; EPO; JPO; 11:07 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

L113 72952 (F04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
F04B1/0408 or USOCR; FIT (AU, AP, 11:07 AM
F04B1/0421 or AT, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,

F04B1/145 or F04B1/16 (CZ, DD, DE, DK, EA,

or FO4B1/18 or EE, EP, ES, FI, FR, GB,

F04B53/16 or HR, HU, ID, IE, IL, IS,

F16B35/005 or IT, JP, KR, LT, LU, LV,

F16B39/24 or MA, OA, RU, SU, WO,

F16B43/00 or MC, MD, MY, NL, NO,

F05B2260/301).cpc. Nz, PH, PL, PT, RO,

RS, SE. SG. SI. SK. GD ENERGY PROD Jr(‘ZT.S. LLC
Petitioner————
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L114 67

L1156 2

L116 48

("4187059" | "4477236"
| "4520842" | "4527961"
| "4550646" | "4573886"
| "4618316").pn. OR
("4861241").urpn. AND
(PGPB | USPT |
USOC).dbnm.

"62265909"

((US-7506574-B2 OR
US-9435454-B2 OR
US-9188121-B1 OR
US-3427988-A OR US-
3527550-A OR US-
6544012-B1 OR US-
4568249-A OR US-
9927036-B2 OR US-
8465268-B2 OR US-
5020809-A OR US-
3053500-A OR US-
7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-
6623259-B1 OR US-
5145340-A OR US-
7681589-B2 OR US-
4861241-A OR US-
8402880-B2 OR US-
7984671-B2 OR US-
10167859-B2 OR US
9243630-B2 OR US-
8360094-B2 OR US-
3792939-A OR US-
8763496-B2 OR US-
7866346-B1 OR US-
9732746-B2 OR US-
10962001-B2 OR US
10519950-B2 OR US
10941765-B2 OR US
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-
3244424-A).did. AND
USPT.dbnm.) OR ((US-
20170089473-A1 OR
US-20120063936-A1
OR US-20110206547-
A1 OR US-
20070295411-A1 OR
US-20050247346-A1
OR US-20170089334-
A1 OR US-

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

GO

ADJ

ADJ

ADJ

) ENERG

ON

ON

ON

Y PROD

JCTS LLIC

ON 2023/08/03

10:21 AM

ON 2023/08/03

10:25 AM

ON 2023/08/04

08:26 AM
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07/05/2024 05:34:45 PM
Workspace: 18321054

EX10@17 of 21

Page 38 of 348




20130263932-A1 OR
US-20130319220-A1

OR US-20180363642-

A1).did. AND

PGPB.dbnm.) OR ((US-

3053500-A OR US-

3244424-A OR US-

3137216-A OR US-

1013745-A).did. AND

USOC.dbnm.)

L117 2 116 AND socket WITH [(US-PGPUB; USPAT; |ADJ ON ON 2023/08/04

screw USOCR; FIT (AU, AP, 08:27 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L118 951 (FO4B53/22 OR (US-PGPUB; USPAT; |ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,
F04B1/145 OR Cz, DD, DE, DK, EA,
F04B1/16 OR F04B1/18|EE, EP, ES, FI, FR, GB,
OR F04B53/16 OR HR, HU, ID, IE, IL, IS,
F16B35/005 OR IT, JP, KR, LT, LU, LV,
F16B39/24 OR MA, MC, MD, MY, NL,
F16B43/00 OR NO, NZ, OA, PH, PL,
F05B2260/301).cpc.  |PT, RO, RS, RU, SE,
AND socket WITH SG, SI, SK, SU, TH,
screw TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L119 69 (FO4B53/22 OR (US-PGPUB; USPAT; |ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,

F04B1/145 OR Cz, DD, DE, DK, EA,

F04B1/16 OR F04B1/18|EE, EP, ES, FI, FR, GB,

OR F04B53/16 OR HR, HU, ID, IE, IL, IS,

F16B35/005 OR IT, JP, KR, LT, LU, LV,

F16B39/24 OR MA, MC, MD, MY, NL,

F16B43/00 OR NO, NZ, OA, PH, PL,

F05B2260/301).cpc.  |PT, RO, RS, RU, SE,

AND socket WITH SG, SI, SK, SU, TH,

screw AND fluid ADJ  [TN, TR, TW, UA, VN

end wo): FPrs: epo: G0 ENERGY PRODUCTS LLC
JPO; DERWENT; Petitiongr

07/05/2024 05:34:45 PM E X1 6xaés of 21

Workspace: 18321054

Page 39 of 348




L120 46

L121 231

L122 72

("10082137" OR
"10221847" OR
"10519950" OR
"10760567" OR
"20040234404" OR
"20060002806" OR
"20090123303" OR
"20100038070" OR
"20110189040" OR
"20110206547" OR
"20110236238" OR
"20120141308" OR
"20130202458" OR
"20130319220" OR
"20140348677" OR
"20150132157" OR
"20170218951" OR
"20190011051" OR
"20200232455" OR
"20210270382" OR
"20220390029" OR
"3005412" OR
"3053500" OR
"3146724" OR
"3427988" OR
"3679332" OR
"4432386" OR
"4520837" OR
"4758135" OR
"4768933" OR
"4771801" OR
"4773833" OR
"4861241" OR
"5073096" OR
"5226445" OR
"5362215" OR
"7290560" OR
"7296591" OR
"7335002" OR
"7506574" OR
"7866346" OR
"8360094" OR
"8365754" OR
"8998593" OR
"9188121" OR
"D933104").pn.

((("FOSTER") near3
("Kelcy™) OR
(("NOWELL") near3
("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

("4187059" | "4477236"
| "4520842" | "4527961"

IBM_TDB)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(Us-PGPUB; UsPASL
USOCR)

ADJ

ADJ

)INENERG

ON

ON

Y\PROD

ON

ON

TS LL
Petitiong

2023/11/08
09:54 AM

2023/11/08
10:58 AM

(5023/11/08
510:58 AM
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L123

L124

L125

241

36967

271

| "4550646" | "4573886"
| "4618316").pn. OR
("4861241").urpn. AND
(PGPB | USPT |
USOC).dbnm.

((("FOSTER") near3
("Kelcy™) OR
(("NOWELL") near3
("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

((("FOSTER") near3
("Kelcy™) OR
(("NOWELL") near3
("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3

("Christopher™))).INV.

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
FPRS)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

ADJ

OR

ADJ

ON

OFF

ON

ON

OFF

ON

2024/02/26
10:27 PM

2024/02/26
10:28 PM

2024/07/05
05:24 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N44

N45

4148

6932

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(USPAT)

(US-PGPUB; USPAT)

GO

OR

OR

) ENERG

OFF

OFF

Y PROD

OFF

OFF

JCTS LL
Petitiong

2020/01/23
07:54 AM

2020/01/23
07:54 AM

C
Br
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N46

N47

N48

N49

N50

N51

N52

N53

8704

9646

14

12

N45 and (bore and
fasten$3 and retain$3
and eye adj bolt and
cable).cim.

(bore and fasten$3 and
retain$3 and eye adj
bolt and cable).cim.

(FO4B53/22 OR
F04B1/0408 OR
F04B1/0421 OR
F04B1/122 OR
F04B1/145 OR
F04B1/16 OR F04B1/18
OR F04B53/16 OR
F16B35/005 OR
F16B39/24 OR
F16B43/00 OR
F05B2260/301).cpc.

N48 AND (component
AND fasten$3 AND
retain$3 AND packing
near2 seal AND
nut).cim.

((pump OR plunger)
AND component AND
fasten$3 AND retain$3
AND packing near2
seal AND nut).clm.

(FO4B53/22 OR
F04B1/0421 OR
F04B1/0408 OR
F04B1/18 OR
F16B43/00 OR
F16B39/24 OR
F16B35/005 OR
F04B1/145 OR
F04B1/16 OR
F04B1/122 OR
F04B53/16 OR
F05B2260/301).cpc.

N51 AND (plate AND
housing AND plug AND
plunger AND bore
andcomponent AND nut
AND packing).cim.

(fluid ADJ end AND
plate AND housing AND
plug AND plunger AND
bore andcomponent
AND nut AND
packing).clm.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ADJ

OR

OR

OR

OR

OR

OFF

OFF

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

OFF

OFF

OFF

OFF

OFF

2020/01/23
07:56 AM

2020/01/23
07:56 AM

2022/12/14
09:14 PM

2022/12/14
09:15 PM

2022/12/14
09:15 PM

2024/07/05
05:24 PM

2024/07/05
05:29 PM

2024/07/05
05:30 PM

07/05/2024 05:34:45 PM
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Claims
1. (currently amended). A fluid end assembly, comprising:
a housing made of a single, integrally-formed piece and comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal

chamber;

a plate fastened to the housing along an exterior surface containing openings to the
first and second horizontal bores;-and-havinga-first-and-aseeond-opening
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30 a first component having a central opening formed therein, at least a portion of the
first component installed within the first horizontal bore and at least a portion
of the first reciprocating plunger installed within the central opening of the
first component;

a first plurality of packing seals installed within the first component and engaging

35 the first reciprocating plunger; and

a first packing nut attached to the first component and holding the first plurality of

packing seals within the first component.

2. — 3. (canceled).

4. (original). The fluid end assembly of claim 1, in which the plate comprises a
plurality of fastener openings that align with a plurality of threaded openings formed in the
housing in a one-to-one relationship, the fluid end assembly further comprising:

a plurality of fasteners, each of the plurality of fasteners installed within a

5 corresponding one of the aligned fastener openings and threaded openings.

5. (original). The fluid end assembly of claim 1, further comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate

and into the housing to fasten the plate to the housing.

6. (original). The fluid end assembly of claim 5, in which each of the plurality of
fasteners is a threaded fastener.

7. (canceled).

8. (original). The fluid end assembly of claim 1, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

9. (canceled).
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10. (currently amended). A fluid end assembly, comprising:
a housing made of a single, integrally-formed piece and comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;
a second pair of valves, each valve installed within the second vertical bore and

positioned on opposite sides of the second internal chamber;

a plate fastened to the housing along an exterior surface containing openings to the
first and second horizontal bores;-and-havinga-first-and-aseeond-opening

a first component having a central opening formed therein, at least a portion of the
first component installed within the first horizontal bore;

a first reciprocating plunger, at least a portion of the first reciprocating plunger
installed within the central opening of the first component;

a first plurality of packing seals installed within the first component and engaging

the first reciprocating plunger; and
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a first packing nut attached to the first component and holding the first plurality of
30 packing seals within the first component.

11. (currently amended). The fluid end assembly of claim 10, further comprising:

a first plug and [[a]]the first reciprocating plunger installed within the first

horizontal bore and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second

5 horizontal bore and positioned on opposite sides of the second internal
chamber;

in which the first plug is positioned adjacent the plate-firstretaininsnut; and

in which the second plug is positioned adjacent the plate-seeeondretainingnut.

12. (currently amended). The fluid end assembly of claim 11, in which the fizst
retaining-naut plate abuts the first plug; and in which the seeondretainingnut plate abuts
the second plug.

13. (previously presented). The fluid end assembly of claim 11, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

14. — 15. (canceled).

16. (previously presented). The fluid end assembly of claim 10, in which the plate
comprises a plurality of fastener openings that align with a plurality of threaded openings
formed in the housing in a one-to-one relationship, the fluid end assembly further
comprising:

5 a plurality of fasteners, each of the plurality of fasteners installed within a
corresponding one of the aligned fastener openings and threaded openings.

17. (previously presented). The fluid end assembly of claim 10, further comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate

and into the housing to fasten the plate to the housing.

18. (original). The fluid end assembly of claim 17, in which each of the plurality of

fasteners is a threaded fastener.
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19. — 20. (canceled).

21. (previously presented). The fluid end assembly of claim 1, further comprising;:

a second component having a central opening formed therein, at least a portion of
the second component installed within the second horizontal bore and at least
a portion of the second reciprocating plunger installed within the central
opening of the second component;

a second plurality of packing seals installed within the second component and
engaging the second reciprocating plunger; and

a second packing nut attached to the second component and holding the second
plurality of packing seals within the second component.

22, (canceled).

23. (currently amended). The fluid end assembly of claim 10, further comprising:

a second component having a central opening formed therein, at least a portion of
the second component installed within the second horizontal bore;

a second reciprocating plunger, at least a portion of the second reciprocating plunger
installed within the central opening of the second component;

a second plurality of packing seals installed within the second component and
engaging the second reciprocating plunger; and

a second packing nut attached-to-the second-eompenentand holding the second
plurality of packing seals within the second component.

24. (currently amended). The fluid end assembly of claim 10[[14]], further

comprising:

a retainer attached to the first component using the plurality of fasteners;

in which at least a portion of the first packing nut is installed within the retainer.
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Remarks

A. Status of claims.

Claims 1, 4-6, 8, 10-13, 16-18, 21, 23, and 24 are currently pending. Claims 1, 10-
12, 23, and 24 are amended herein. Claims 2, 3, 7, 9, 14, 15, 19, 20, and 22 are canceled
herein.

B. Objection to claim 11.

The Examiner objected to claim 11 because of certain informalities. Applicant has
amended claim 11 as suggested by the Examiner. Therefore, the objection to the claim is

now moot.

C. Claims 1, 4-6, 8, 10-13, 16-18, 21, 23, and 24 are not rendered
obvious over the combination of Orr, Wilkinson, and Bassinger.

The Examiner rejected claims 1, 4-6, 8, 10-13, 16-18, 21, 23, and 24 under Section

103 as being unpatentable over U.S. Pat. No. 7,290,560, issued to Orr et al. (hereinafter
“Orr”) in view of U.S. Pat. No. 4,773,883, issued to Wilkinson et al. (hereinafter
“Wilkinson”) and further in view of U.S. Pat. No. 6,167,959, issued to Basinger
(hereinafter “Bassinger”). Reconsideration of the rejection of these claims is requested.

Claim 1, as amended, requires, “a housing made of a single, integrally-formed
piece,” the housing comprising a “first horizontal bore” and a “second horizontal bore”,
and “a plate fastened to the housing along an exterior surface containing openings to the
first and second horizontal bores”. See Applicant’s Specification, 1 66, Fig. 7. Neither
Orr, Wilkinson, nor Bassinger teach or suggest these features.

The Examiner cited the “plate” required by claim 1 as the ring 60 taught by Orr.
Action at 4. However, an artisan would not consider Orr’s ring 60 as a “plate”. A “plate”
is a smooth, flat, thin piece of material. The ring 60 in Orr is not such. Orr further
teaches modular fluid end blocks 52. Orr, col. 3, lines 15 and 16, Fig. 3. Each block has

a single bore 56 formed therein. Orr, col. 3, lines 25-30.
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Orr therefore does not teach or suggest “a housing made of a single, integrally-
formed piece,” the housing comprising a “first horizontal bore” and a “second horizontal
bore”, or “a plate fastened to the housing along an exterior surface containing openings
to the first and second horizontal bores”, as recited by claim 1.

Wilkinson was cited for its disclosure of plates 44 and 59 that are attached to the
pump block 14. These plates 44 and 59 do not fasten to the housing “along an exterior
surface containing openings to the first and second horizontal bores”, as recited by claim
1. Instead, the plates cover vertical discharge and suction valve openings on the top and
bottom surfaces of the block. See Wilkinson, col. 3, lines 25-29, Fig. 2. An artisan
would not be motivated to modify the plates 44/59 in Wilkinson to fasten to a surface
containing a horizontal bore opening, since the only horizontal bore opening formed on
the block 14 shown in Wilkinson is where the plunger 28 reciprocates. Further, an
artisan would not be motivated to modify the plate 44/59 to attach to the opposite face
from the plunger, as Wilkinson specifically teaches that the plunger opening does not
extend through the block. Wilkinson, col. 3, lines 51-63 (“Only the termination of the
pump chamber is formed in the block 14. This allows the oblique conduits 78 and 82 to
be readily drilled from the termination 76”). Wilkinson therefore does not teach or
suggest “a plate fastened to the housing along an exterior surface containing openings to
the first and second horizontal bores”, as recited by claim 1.

The Examiner claims it would be obvious to modify Orr to become a “housing
made of a single, integrally-formed piece” with a “plate fastened to the housing”. Action
at 5. Applicant disagrees. As discussed above, Orr distinctly teaches modular fluid
blocks 52, each block having an individual ring 60 attached thereto — not a plate. Even
if an artisan were to combine two Orr fluid blocks into one, he or she would merely scale
up Orr’s own teaching, and use two locking rings. To combine multiple rings into one
would not be advantageous, as an artisan would thereafter have to remove the entire

combined ring from the surface during maintenance, as opposed to selective rings.
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It would therefore not be obvious to modify the plates 44/59 taught in Wilkinson
along with the rings 60 taught in Orr to accomplish the features of claim 1.

Bassinger was cited solely for its disclosure of an upper packing housing 40 that
threads into a lower housing 18. Action at 5. Bassinger does not teach or suggest any
plate, and therefore fails to cure the deficiencies of Orr and Wilkinson.

Claim 1 is accordingly not rendered obvious over the combination of Orr,
Wilkinson, and Bassinger and the Section 103 rejection of claim 1 should be withdrawn.

Claims 4-6, 8, and 21 depend from claim 1 and include all its limitations.
Claims 4-6, 8, and 21 are not rendered obvious over the combination of Orr, Wilkinson,
and Bassinger for the same reasons as claim 1, and the Section 103 rejection of these
claims should be withdrawn.

Claim 10, as amended, requires, “a housing made of a single, integrally-
formed piece,” the housing comprising a “first horizontal bore” and a “second horizontal
bore”, and “a plate fastened to the housing along an exterior surface containing
openings to the first and second horizontal bores”. See Applicant’s Specification, 66,
Fig. 7.

Claim 10 is not rendered obvious over the combination of Orr, Wilkinson, and
Bassinger for the same reasons as claim 1, and the Section 103 rejection of claim 10
should be withdrawn.

Claims 11-13, 16-18, 23, and 24 depend from claim 10 and include all its
limitations. Claims 11-13, 16-18, 23, and 24 are not rendered obvious over the
combination of Orr, Wilkinson, and Bassinger for the same reasons as claim 10, and the
Section 103 rejection of these claims should be withdrawn.

It is submitted that all of the claims are allowable, and a Notice of Allowance
courteously is solicited. Should the Examiner have any questions or comments
regarding this response or the application, Applicant’s attorney would welcome the

opportunity to discuss the same with the Examiner. Recognizing that Internet
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communications are not secure, we hereby authorize the USPTO to communicate with

any authorized representative concerning any subject matter of this application by

electronic mail. We understand that a copy of these communications will be made of

record in the application file.

2024.

This is intended to be a complete response to the Office action dated March 4,

Respectfully submitted,

/Ross N. Chaffin/

Ross N. Chaffin, Reg. No. 60,749
Tomlinson McKinstry, P.C.

Two Leadership Square

211 North Robinson Ave., Suite 450
Oklahoma City, Oklahoma 73102
Direct Telephone: 405/606-3364
Main Telephone: 405/606-3350
Fax: 866/633-6160

Attorney for Applicant(s)

10

GD ENERGY PRODUCTS LLC
Petitioner

EX1002

Page 51 of 348



Page 1 of 2

Y UNITED STATES
PATENT AND TRADEMARK OFFICE T

SN O T TR N SN LS S R R Ty AP IOR AR N AN N AR S
oo Noow Noww \\\Q Y Y NAY N MY N R\ \\\\‘ TYT Do B R R N 1Y N ¥ ¥ Y N W N ¥ ¥ N

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/321,054 05/24/2024 03:07:53 PM Z ET 0944-165

Title of Invention
FLUID END ASSEMBLY

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 8125 FILED BY THERESA SNIDER
PATENT CENTER # 65659023 FILING DATE 05/22/2023

CUSTOMER # 28840 FIRST NAMED Kelcy Jake Foster
INVENTOR

CORRESPONDENCE - AUTHORIZED BY Ross Chaffin
ADDRESS

Documents TOTAL DOCUMENTS: 3

SRS IR AT R MANTD RN AR N R S T T DT SIS
N § §\“\\-\\\‘ Ry SaiwN AR SN ¥ Y Y N o § R
LI LTNRNN FRAIWN D :\\}k\w‘:‘;\\fg\\§§~ NS NN R\s\kxé}

o Sy e
> PR
e ) SO N
. . T vy
AT ST P a m A RS aa rmamon
SOMSanGmasonge
4

A ity
NN

SENENATEN Y Y
- QO <
3 \\.-‘\‘.-§‘-\‘!

SR

Digest GD ENERGY PRODUCTS LLC
Petitioner

EX1002

Page 52 of 348



Page 2 of 2

b
)
W

PR
b
H

i}

Oy

Qe
-3 A
AN

w i)
RCR

¥
X

Dor.

H

EX1002

Petitioner
Page 53 of 348

GD ENERGY PRODUCTS LLC



United States Patent
and Trademark Office

Applicant: ~ Kerr Machine Co.

Group No.: 3753

Inventor(s): Kelcy Jake Foster, Mark S. Examiner:  Patrick C. Williams
Nowell, Brandon Scott Ayres, and
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Serial No.:  18/321,054 Customer No.: 28840
Filed: May 22, 2023 Confirmation No.: 8125
Title: FLUID END ASSEMBLY

Amendment

In response to the action issued March 4, 2024, please amend the above

referenced application as follows:
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Application/Control Number: 18/321,054 Page 2
ArtUnit: 3753

DETAILED ACTION
Notice of Pre-AlA or AlA Status
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/Arguments filed 2/12/2024
Applicant’s amendment raises antecedent basis issues inclaim 11, as shown in the objection below.
Applicant’s Amendments have substantially changedthe scope of the claims, suchthat the prior art
rejections have changed. The newest version of the claims are seento be obvious over the previously
cited prior artin view of Bassinger et al (US 6167959), as described in the new 103 rejections below. As
the rejections have substantially changed, the applicant’s arguments have been considered but are
largely moot as they pertainto the current rejections.
Claim Objections
Claim 11 objected to because of the following informalities: Claim 11 recites “a first reciprocating
plunger, of which is redundant “a first reciprocating plunger” with amended claim 10. Appropriate
correction is required.
Claim Rejections - 35 USC § 103

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 maynot be obtained, notwithstanding that the claimed invention is

not identically disclosed as set forthin section 102, if the differences between the claimed invention

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

effective filing date of the claimed invention to a person having ordinary skill in the art to which the

claimed invention pertains. Patentability shall not be negated by the manner inwhich the invention
was made.

Claim(s) 1-14 and 16-24 is/are rejected under 35 U.S.C. 103 as being unpatentable over Orr et al (US

7290560) in view of Wilkinson et al (US 4773833) and further in view of Bassinger (US 6167959).
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Application/Control Number: 18/321,054 Page3
ArtUnit: 3753

Regarding claim1, Orr {FIGs 1-4) discloses “Afluid end assembly, comprising:
a housing set (52’s; while not shown there are understood from FIGs 1-2 to be three of the
system shown in FIGs 3-4 [understood to be identical], corresponding to 30, 32, 34, with each
system sharing 16 and 18) comprising:
a first horizontal bore (horizontal inner passage in FIG 4) and a first vertical bore (verticalinner
passage in FIG 4) formed within the housing, the first vertical bore intersecting the first
horizontal bore to form a first internal chamber (see FIG 4);
a second horizontal bore and a second vertical bore formed within the housing, the second
vertical bore intersecting the second horizontal bore to form a second internal chamber
(understood to be a second bore/chamber in an identical manner as the firstin another 52);
in which the second horizontal bore, the second vertical bore, and the second internal chamber
aresituatedin aside-by-side relationship with the first horizontal bore, the first vertical bore,
and the first internal chamber (understood to occur in correspondence with the position of 30,
32,and 34 in FIG 2 that the 52’s and their openings would be aligned side by side);
a first pair of valves (unlabeled valves around top and bottom openings of 52 in FIG 4), each
valve installed within the first vertical bore and positioned on opposite sides of the first internal
chamber (see FIG 4);
a second pair of valves, eachvalve installed within the second vertical bore and positioned on
opposite sides of the second internal chamber (identical to and aligned alongside the first
system);
a first plug (64) and a first reciprocating plunger (not shown but understood in the artthat a
plunger passes through the left opening of 52 in FIG 4; Column 3 lines 5-15) installed within the

first horizontal bore (understood that a “plunger” would pass into the left opening of 52 asis
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Application/Control Number: 18/321,054 Page 4
ArtUnit: 3753

understood in the art of fluid ends) and positioned on opposite sides of the firstinternal

chamber (plunger side is opposite 64, see FIG 4);

a second plug and a second reciprocating plunger installed within the second horizontal bore

and positioned on opposite sides of the second internal chamber (identical to and alighed

alongside the first system);

a first and second plate (60; understood to be at least a second 60) fastenedto the housing (see

FIG 4) and having a first and a second opening formed therein (opening in 60’s), the first

opening aligned with the first horizontal bore (see FIG 4) and the second opening alighed with

the second horizontal bore (identical to and aligned alongside the first system), the first opening
exposing the first plug (would expose 64 when 84 is not present) and the second opening
exposing the second plug (in the same manner as thefirst);

a first retaining nut (84) installed within the first opening formed in the first plate (see FIG 4);

a second retaining nut (a second 84) installed within the second opening formed in the second

plate (in the same manner as thefirst)...”

Orris silent regarding “a housing made of a single, integrallyformed piece” and “a plate” in the
context of the claim. Instead Orr has multiple housings and multiple plates (3 total) having a respective
plug/fastening (3 of FIG 4) rather thana single shared housing and plate.

However, Wilkinson (FIGs 1-4) teaches a multi-passage fluid end assembly having a
shared monolithic housing 14 for three pump systems (pathway and mechanism in FIG 2, three
total corresponding to 18, 20, 22), where housing bores (top and bottom openings of 14 in FIG
2) for the systems are covered by a shared monolithic plate (44 or 59, see FIGs 3-4), the plate
configured to fastento the housings, and retain “plugs” (cartridges of 54 or 84) in the housing

(see FIG 2) (while at a different location, this plateis seento be functionally analogous to plates
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Application/Control Number: 18/321,054 Page 5
ArtUnit: 3753

60 or 58 of Orr as it fastens toa housing and retains at least one plug in at least one housing

bore).

Therefore it would have been obvious, before the effective filing date, to modify the end
assembly of Orr from multiple housings and multiple plates to “a housing made of asingle,
integrally formed piece”, and a single shared “plate”, as taught by Wilkinson, as making separate
parts into a single piece to achieve the same expected result (fastens to housing, houses plug)
would be within routine skill in the art. One benefit would be to provide an assemblythat
requires easier alignment by virtue of being a single shared part.

Orris furthersilent regarding “a first component having a central opening formed therein, at
least a portion of the first component installed within the first horizontal bore and at least a portion of
the first reciprocating plunger installed within the central opening of the first component;

a first plurality of packing seals installed within the first component and engaging the first
reciprocating plunger; and

a first packing nut attached tothe first component and holding the first plurality of packing seals
within the first component.” Orr shows an opening for a reciprocating plunger (left side FIG 4).

However, Bassinger (FIG 1) teaches a pump rod mounting (analogous to plunger of Orr)
comprising a “first component” 40 fitted in a bore of a “housing” 18 and surrounding the
“plunger” 12, packing seals 80 located in the component and surrounding the plunger, and a nut
84 attachedto the component (via 92, 96) that holds the packing seals in the component (see
FIG 1).

Therefore it would have been obvious, before the effective filing date, to provide the
plunger side of the fluid end of Orr with “a first component having a central opening formed
therein, at least a portion of the first component installed within the first horizontal bore and at
least a portion of thefirst reciprocating plunger installed within the central opening of the first
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component; a first plurality of packing seals installed within the first component and engaging
the first reciprocating plunger; and a first packing nut attachedtothe first component and
holding the first plurality of packing seals within the first component”, as taught by Bassinger, to

provide a means for mounting the plunger movably within the housing, as desired by Orr.

Regarding claim 2, Orr {FIGs 1-4) discloses “inwhich the first retaining nut (84) abuts the first plug (64,

seeFIG 4).”

Regarding claim 3, Orr {FIGs 1-4) discloses “in which the second retaining nut abuts the second plug (in

the same manneras thefirst).”

Regarding claim4, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches “in
which the plate (each of 60; madeintegralin view of Wilkinson) comprises a plurality of fastener
openings (holes in 60 in FIG 3 that receive 72 in FIG 4) that align with a plurality of threaded openings
(openings surrounding 56 that receive 72 in FIG 4) formed in the housing in a one-to-one relationship
(see FIG 3-4), the fluid end assembly further comprising:

a plurality of fasteners (72), each of the plurality of fasteners installed within a corres ponding one of the

aligned fastener openings and threaded openings (see FIG 4).”

Regarding claim5, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches
“further comprising:
a plurality of fasteners (72), each of the plurality of fasteners extending through the plate (each of 60;
made integralin view of Wilkinson) and into the housing (see FIG 4) to fastenthe plate to the housing
(seeFIG 4).”
GD ENERGY PRODUCTS LLC
Petitioner

EX1002
Page 62 of 348



Application/Control Number: 18/321,054 Page 7
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Regarding claim 6, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches “in
which each of the plurality of fasteners (72)is a threaded fastener (see FIG 4).”

Regarding claim 7, Orr (FIGs 1-4) as modified by Wilkinson in the claim 1 rejection, furtherteaches “in
which the first retaining nut (84) is threaded into the first opening formed in the plate (see FIG 4 of Orr;

60’s made integralin view of Wilkinson).”

Regarding claim 8, Orr {FIGs 1-4) discloses “further comprising:
a third plug (62) installed within the first vertical bore and positioned between an external
surface of the housing (top of 52) and one of the first pair of valves (eithervalve, see FIG 4;
center and bottom portion of plug are below top of 52 which is understood to read on the

claim).”

Regarding claim 9, Bassinger {FIG 1) as applied in the claim 1 rejection further teaches “inwhichthe
first component is attached to the housing using a plurality of fasteners (96, analogous to unnumbered

fasteners on left side of Orrin FIG 4).”

Regarding claim 10, Orr (FIGs 1-4) discloses “A fluid end assembly, comprising:
a housing set (52’s; while not shown there are understood from FIGs 1-2 to be three of the
system shown in FIGs 3-4 [understood to be identical], corresponding to 30, 32, 34, with each

system sharing 16 and 18) comprising:
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a first horizontal bore (horizontal inner passage in FIG 4) and a first vertical bore (verticalinner
passage in FIG 4) formed within the housing, the first vertical bore intersecting the first
horizontal bore to form a first internal chamber (see FIG 4);

a second horizontal bore and a second vertical bore formed within the housing, the second
vertical bore intersecting the second horizontal bore to form a second internal chamber
(understood to be a second bore/chamber in an identical manner as the firstin another 52);

in which the second horizontal bore, the second vertical bore, and the second internal chamber
aresituatedin aside-by-side relationship with the first horizontal bore, the first vertical bore,
and the first internal chamber (understood to occur in correspondence with the position of 30,
32,and 34 in FIG 2 that the 52’s and their openings would be aligned side by side);

a first pair of valves (unlabeled valves around top and bottom openings of 52 in FIG4), each
valve installed within the first vertical bore and positioned on opposite sides of the first internal
chamber (see FIG 4);

a second pair of valves, eachvalve installed within the second vertical bore and positioned on
opposite sides of the second internal chamber (identical to and aligned alongside the first
system);

a first and second plate (60; understood to be at least a second 60) fastenedto the housing (see
FIG 4) and having a first and a second opening formed therein (opening in 60’s), the first
opening aligned with the first horizontal bore (see FIG 4) and the second opening alighed with
the second horizontal bore (identical to and aligned alongside the first system);

a first retaining nut (84) installed within the first opening formed in the first plate (see FIG 4);

a second retaining nut (a second 84) installed within the second opening formed in the second

plate (in the same manner as thefirst)...
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a first reciprocating plunger (not shown but understood in the art that a plunger passes through

the left opening of 52 in FIG 4; Column 3 lines 5-15) installed within the first horizontalbore...”

Orris silent regarding “a housing made of a single, integrallyformed piece” and “a plate” in the
context of the claim. Instead Orr has multiple housings and multiple plates (3 total) having a respective
plug/fastening (3 of FIG 4) ratherthana single shared housing and plate.

However, Wilkinson (FIGs 1-4) teaches a multi-passage fluid end assembly having a
shared monolithic housing 14 for three pump systems (pathway and mechanism in FIG 2, three
total corresponding to 18, 20, 22), where housing bores (top and bottom openings of 14 in FIG
2) for the systems are covered by a shared monolithic plate (44 or 59, see FIGs 3-4), the plate
configured to fastento the housings, and retain “plugs” (cartridges of 54 or 84) in the housing
(see FIG 2) (while at a different location, this plateis seento be functionally analogous to plates
60 or 58 of Orr as it fastens toa housing and retains at least one plug in at least one housing
bore).

Therefore it would have been obvious, before the effective filing date, to modify the end
assembly of Orr from multiple housings and multiple plates to “a housing made of asingle,
integrally formed piece”, and a single shared “plate”, as taught by Wilkinson, as making separate
parts into a single piece to achieve the same expected result (fastens to housing, houses plug)
would be within routine skill in the art. One benefit would be to provide an assemblythat
requires easier alignment by virtue of being a single shared part.

Orris furthersilentregarding “a first component having a central opening formed therein, at
least a portion of the first component installed within the first horizontal bore; afirst reciprocating
plunger, at least a portion of the first reciprocating plungerinstalled within the central opening of the

first component;

GD ENERGY PRODUCTS LLC
Petitioner

EX1002

Page 65 of 348



Application/Control Number: 18/321,054 Page 10
ArtUnit: 3753

a first plurality of packing seals installed within the first component and engaging the first reciprocating
plunger; and

a first packing nut attachedtothe first component and holding the first plurality of packing seals within
the first component.” Orr shows an opening for a reciprocating plunger (left side FIG 4).

However, Bassinger (FIG 1) teaches a pump rod mounting (analogous to plunger of Orr)
comprising a “first component” 40 fitted in a bore of a “housing” 18 and surrounding the
“plunger” 12, packing seals 80 located in the component and surrounding the plunger, and a nut
84 attachedto the component (via 92, 96) that holds the packing seals in the component (see
FIG 1).

Therefore it would have been obvious, before the effective filing date, to provide the
plunger side of a fluid end system of Orrwith “a first component having a central opening
formed therein, at least a portion of the first component installed within the first horizontal
bore;afirst reciprocating plunger, at least a portion of the first reciprocating plungerinstalled
within the central opening of the first component; a first plurality of packing seals installed
within the first component and engaging thefirst reciprocating plunger; and a first packing nut
attachedto thefirst component and holding the first plurality of packing seals withinthe first
component”, as taught by Bassinger, to provide a means for mounting the plunger movably

within the housing, as desired by Orr.

Regarding claim 11, Orr {FIGs 1-4) as modified by Bassinger in the claim 10 rejection, further teaches
“afirst plug (64) and a first reciprocating plunger (not shown but understood in the art that a plunger
passes throughthe left opening of 52 in FIG 4; Column 3 lines 5-15; further modified with Bassinger)

installed within the first horizontal bore (understood that a “plunger” would pass into the left opening of
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52 asis understood in the art of fluid ends) and positioned on opposite sides of thefirst internal
chamber (plunger sideis opposite 64, see FIG4);

a second plug and a second reciprocating plunger installed within the second horizontal bore and
positioned on opposite sides of the second internal chamber (modifications of Bassingerinclaim 10
would alsoapply to second system suchthat they are modified in a matching manner, such that the
systems areidentical and parallel as intended in Orr);

in which the first plug is positioned adjacent the first retaining nut (see FIG 4); and

in which the second plug is positioned adjacent the second retaining nut (in the same manner as the

first).”

Regarding claim12, Orr (FIGs 1-4) discloses “in which the first retaining nut (84) abuts the first plug (64,
see FIG 4); and in which the second retaining nut abuts the second plug (in an identical manner to the

first).”

Regarding claim13, Orr (FIGs 1-4) discloses “further comprising:
a third plug (62) installed within the first vertical bore and positioned between an external
surface of the housing (top of 52) and one of thefirst pair of valves (eithervalve, see FIG 4;
center and bottom portion of plug are below top of 52 which is understood to read on the

claim).”

Regarding claim 14, Bassinger (FIG 1) as applied in the claim 10 rejection furtherteaches “inwhichthe
first component is attached to the housing using a plurality of fasteners (96, analogous to unnumbered

fasteners on left side of Orrin FIG 4).”
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Regarding claim 16, Orr (FIGs 1-4), as modified by Wilkinson in the claim 10 rejection, further teaches
“in which the plate (each of 60; made integralin view of Wilkinson) comprises a plurality of fastener
openings (holes in 60 in FIG 3 that receive 72 in FIG 4) that align with a plurality of threaded openings
(openings surrounding 56 that receive 72 in FIG 4) formed in the housing in a one-to-one relationship
(see FIG 3-4), the fluid end assembly further comprising:

a plurality of fasteners (72), each of the plurality of fasteners installed within a corresponding one of the

aligned fastener openings and threaded openings (see FIG 4).”

Regarding claim17, Orr (FIGs 1-4), as modified by Wilkinson in the claim 10 rejection, further teaches
“further comprising:

a plurality of fasteners (72), each of the plurality of fasteners extending through the plate (each of 60;
made integralin view of Wilkinson) and into the housing (see FIG 4) to fastenthe plate to the housing

(seeFIG 4).”

Regarding claim 18, Orr (FIGs 1-4), as modified by Wilkinson in the claim 10 rejection, further teaches

“in which each of the plurality of fasteners (72) is a threaded fastener (see FIG 4).”

Regarding claim19, Orr {FIGs 1-4) as modified by Wilkinson in the claim 10 rejection, further teaches
“in which the first retaining nut (84) is threaded into the first opening formed in the plate (see FIG 4 of

Orr; 60’s made integral in view of Wilkinson).”

Regarding claim 20, Orr (FIGs 1-4) as modified by Wilkinson in the claim 10 rejection, further teaches
“in which the second retaining nut is threaded into the second opening formed in the plate (in the same
manner as the first nut).”
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Regarding claim 21, Orr {FIGs 1-4) as modified by Bassinger in the claim 1 rejection, further teaches
“further comprising: a second component having a central opening formed therein, at least a portion of
the second component installed within the second horizontal bore and at least a portion of the second
reciprocating plunger installed within the central opening of the second component; a second plurality
of packing seals installed within the second component and engaging the second reciprocating plunger;
and a second packing nut attachedtothe second component and holding the second plurality of packing
seals within the second component (modifications of Bassinger inclaim 1 would also apply to second
system suchthat they are maodified in a matching manner, such that the systems are identicaland

parallel as intended in Orr).”

Regarding claim 22, Bassinger (FIG 1) as applied in the claim 1 rejection furtherteaches “further
comprising: a retainer (92) attached to the first component using the plurality of fasteners (96); in which

at least a portion of the first packing nut is installed within the retainer (see FIG 1).”

Regarding claim 23, Orr {FIGs 1-4) as modified by Bassinger in the claim 10 rejection, further teaches
“further comprising: a second component having a central opening formed therein, at least a portion of
the second component installed within the second horizontal bore and at least a portion of the second
reciprocating plunger installed within the central opening of the second component; a second plurality
of packing seals installed within the second component and engaging the second reciprocating plunger;
and a second packing nut attachedtothe second component and holding the second plurality of packing
seals within the second component (modifications of Bassinger inclaim 10 would also apply to second
system suchthat they are maodified in a matching manner, such that the systems are identicaland
parallel as intended in Orr).”
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Regarding claim 24, Bassinger (FIG 1) as applied in the claim 10 rejection further teaches “further
comprising: a retainer (92) attached to the first component using the plurality of fasteners (96); in which

at least a portion of the first packing nut is installed within the retainer (see FIG 1).”

Claim(s) 15 is/are rejected under 35 U.S.C. 103 as being unpatentable over Orr/Wilkinson/Bassinger in

view of Morreale et al (US 20170211565, effectively filed on/before 1/25/2017).

Orris furthersilentregarding “in which the plurality of fasteners are each socket-headed screws.” Orr
instead uses studs/nuts (see FIGs 3/4).

However, Morreale (FIG 5e) teaches it is known in the art of fluid ends to employ socket
headed screws 464 as a viable threaded fastener (understood to be functionally analogous to the
fasteners of Orr).

Therefore it would have been obvious, before the effective filing date, to modify the fasteners
of Orrfrom being studs/nuts toinstead be “socket-headedscrews”, as taught by Morreale, as applying a
known means to achieve the same expected result (threaded fastener) would be within routine skill in

the art. One benefit would be to utilize one-piece fasteners for fewer assembly parts.

Conclusion
Any inquiry concerning this communication or earlier communications from the examiner should be
directed to PATRICKC WILLIAMS whose telephone number is (571)431-0767. The examiner can normally

be reached M-F 9:00-5:00 PM.
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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 toreachthe examiner by telephone are unsuccessful, the examiner’s supervisor,
Kenneth Rinehart can be reached on 571-272-4881. The fax phone number for the organization where
this application or proceeding is assighedis 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Centeris 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 Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance froma USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/PATRICK C WILLIAMS/
Primary Examiner, Art Unit 3753
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"6176692" | "6179943" |
"6182684" | "6241492" |
"6264441" | "6267383" |
"6410127" | "6517049" |
"6623259" | "7364412" |
"8147227" |
"8915722").PN. OR GD ENERGY PRODUCTS LLC
("9435454").URPN. Petitionér

02/26/2024 10:30:39 PM E X1 BHO<® of 21

Workspace: 18321054

Page 79 of 348




L61 43 ("4456440" | "4467703" |(US-PGPUB; USPAT: |OR OFF OFF 2020/06/11
| "4477236" | USOCR) 05:39 PM

"4768933").PN. OR
("6623259").URPN.

L62 61 (("1316539") or (US-PGPUB; USPAT:; [OR ON ON 2020/06/16
("1822682") or USOCR) 03:21 PM
("2856857") or
("3173648") or
("3257952") or
("3373695") or
("3474808") or
("4047850") or
("4520837") or
("4778347") or
("4948349") or
("4984970") or
("5073096") or
("5207242") or
("5362215") or
("5370148") or
("d383053") or
("6257626") or
("6910871") or
("7296591") or
("7335002") or
("7513759") or
("d616966") or
("d631142") or
("8317498") or
("d731035") or
("d737497") or
("d748228") or
("9416887") or
("9631739") or
("d787029") or
("9822894") or
("d806241") or
("4470771") or
("4768933") or
("4771801") or
("6641112") or
("7168440") or
("20060002806") or
("20080006089") or
("20080008605") or
("20110173814") or
("20110189040") or
("20120187321") or
("20140127062") or
("20150084335") or
("20160123313") or
("20170002947") or
("20180313456") or
("20190011051") or
("20040234404") or

(20110079305 or GD ENERGY PRODUCTS LLC
Petitioner————
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("20120141308")).PN.
L63 31 ((("Nowell") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Mark") near3 USOCR) 12:05 PM
("S")).INV.
L64 33 ((("Foster") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Kelcy") near3 USOCR) 12:06 PM
("Jake"))).INV.
L65 21 ((("Bamett") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Christopher") near3 USOCR) 12:06 PM
("Todd"))).INV.
L66 4 ((("Thomas") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Micheal") near3 USOCR) 12:06 PM
("Cole™)).INV.
L67 13 ((("Ayres") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Brandon") near3 USOCR) 12:06 PM
("Scott")).INV.
L68 16 ((("May") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Michael") near3 USOCR) 12:06 PM
("Eugene™)).INV.
L69 13 ((("Lapointe") near3 (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
("Guy") near3 USOCR) 12:06 PM
("J")).INV.
L70 27321 (FO4B53/22 or (US-PGPUB; USPAT; [OR OFF OFF 2020/08/20
F16B35/005 or FPRS) 12:07 PM
F16B43/00 or
F16B39/24 or
F04B53/16 or
F04B1/0408 or
F04B1/0421 or
F04B1/122 or FO4B1/18
or FO4B1/145 or
F04B1/16 or
F05B2260/301).cpc.
L71 1 ("20110236238").PN. (US-PGPUB; USPAT; [OR OFF OFF 2020/10/02
USOCR) 10:04 AM
L72 2 (("8365754") or (US-PGPUB; USPAT; [OR OFF OFF 2020/10/02
("10221847")).PN. USOCR) 10:05 AM
L73 25 ("2845085" | "3074382" [(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "3330294" | "3580275" |USOCR) 10:06 AM
| "3913615").PN. OR
("4039003").URPN.
L74 34 ("1581778" | "1957998" [(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "1963684" | USOCR) 10:12 AM
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" | GD ENERGY PRODUCTS LLC
"5345965" | "7222837" | Petitionér
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L75

L76

L77

L78

L79

L8O

39

19

26

21

34

"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

("2766701" | "3037460"
| "3137216" | "3277837"
| "3327643" | "3372648"
| "3373695" | "3610110"
| "3666382" | "3792393"
| "4264286" | "4477236"
| "4508133" | "4520837"
| "4771801" | "4927305"
| "5073096" | "5382057"
| "5839888" |
"6419459").PN. OR
("7506574").URPN.

("3235272" | "4039003"
| "4187872" | "4508133"
| "4601304" | "4661050"
| "4718444" | "5362215"
| "5605449").PN. OR
("7290560").URPN.

("3137216").URPN.

("1738104" | "2655870"
| "2766701" | "3137216"
| "3330217" | "3469855"
| "3556690").PN. OR
("3792939").URPN.

("20100054974" |
"20100278661" |
"20100319529" |
"20110173814" |
"20170089334" |
"2304991" | "2809059" |
"3435777" | "4394872" |
"4516477" | "4601304" |
"6209445" | "7290560" |
"7770509" | "7866346" |
"8365754" | "8393260" |
"8763496").PN. OR
("10167859").URPN.

(("3053500") or
("3146724" or
("3179121" or
("3589387") or
("3679332") or
("4170214" or
("4363463") or
("4388050") or
("4467703") or
("4773833") or
("4861241") or
("4878815") or
("5059101") or
("5226445" or

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

ON

Y PROD

OFF 2020/10/06

10:16 AM

OFF 2020/10/06

10:22 AM

OFF 2020/10/06

10:35 AM

2020/10/06
10:39 AM

OFF

OFF 2020/10/06

10:55 AM

ON 2020/10/06

01:21 PM

JCTS LLIC

Petitioner
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L81

L82

L83

L84

L85

L86

27394

12

25

36

("5507219") or
("5524902") or
("6419459") or
("10184470") or
("7963502") or
("8360094") or
("8528462") or
("8701546") or
("9328745") or
("20040170507") or
("20080279706") or
("20120063936") or
("20130020521") or
("20130202458") or
("20150144826") or
("20160160848") or
("20180017173").PN.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.
and eye adj bolt

("8100407").PN.

(("8100407") or
("4861241").PN.

("0410918" | "3940151"
| "4540186").PN. OR
("5145340").URPN.

("1581778" | "1957998"
| "1963684" |
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |

(US-PGPUB; USPAT:
FPRS)

(US-PGPUB; USPAT:
FPRS)

(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR
OR

OR

OR

) ENERG

OFF

OFF

OFF
OFF

OFF

OFF

Y PROD

OFF

OFF

OFF
OFF

OFF

OFF

JCTS LL

2020/10/07
04:09 PM

2020/10/07
04:09 PM

2021/06/17
09:52 AM

2021/06/17
10:18 AM

2021/06/17
10:24 AM

2021/06/17
10:27 AM

C

Petitiong

pr
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L87

L88

L89

L90

L91

L92

L93

L94

31

10

18

13

45

60

"5088521" | "5249600" |
"5345965" | "7222837" |
"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

("20070295411" |
"20080152523" |
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.

("20120063936" |
"20120189477" |
"5171136" | "5362215" |
"6209445" | "7290560" |
"8074679" |
"8465268").PN. OR
("9243630").URPN.

("20090081034" |
"20110206547" |
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

("20110296982" |
"7290560" | "7335002" |
"7364412" | "7404704" |
"7506574").PN. OR
("8402880").URPN.

"20190128104"
("3053500").URPN.
"10670013"

("1013745" | "1624852"
| "2126007" | "2485940"
| "2716034" | "2745687"
| "2809059" | "3232639"
| "3366425" | "3419280"
| "3588126" | "3735991"
| "3762725" | "3785659"
| "3833228" | "3887198"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)
(USPAT)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR
OR
OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

Y PROD

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

JCTS LL

2021/06/17
10:29 AM

2021/06/17
10:32 AM

2021/06/17
10:33 AM

2021/06/17
10:35 AM

2021/06/17
11:17 AM

2021/06/17
12:53 PM

2021/06/17
01:27 PM

2021/07/21
02:06 PM

C

Petition

br

02/26/2024 10:30:39 PM
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L95 44

| "3907307" | "4135546"
| "4155559" | "4289317"
| "4351531" | "4394872"
| "4602791" | "4630636"
| "4758135" | "4775303"
| "4867460" | "4878815"
| "5062397" | "5088745"
| "5090087" | "5263682"
| "5267533" | "5297805"
| "5636688" | "5636975"
| "5716055" | "5845909"
| "6167959" |
"6428291").PN. OR
("8100407").URPN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-% or US-
9927036-$ or US-
7506574-$ or US-
5020809-$ or US-
3053500-$ or US-
7335002-$ or US-
7290560-$ or US-
4039003-% or US-
6623259-$ or US-
5145340-$ or US-
7681589-$ or US-
8465268-$ or US-
8402880-$ or US-
7984671-$ or US-
10167859-$ or US
9243630-$ or US-
8360094-$ or US-
3792939-$ or US-
8763496-$ or US-
7866346-%).did. or (US-
4861241-% or US-
10962001-% or US-
10519950-% or US-
10941765-% or US-
8100407-$ or US-
9638251-$ or US-
6167959-$ or US-
2745687-$).did. or (US-
3053500-$ or US-
3137216-$ or US-

(US-PGPUB; USPAT:
USOCR)

GO

OFF 2021/07/22

) ENERGY PRODUCTS LLC

12:55 PM

02/26/2024 10:30:39 PM
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L96 19

L97 1

L98 1

L99 44

L100 59

1013745-$).did.
L95 and bolts

("9328745").PN.
("3735991").PN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-% or US-
9927036-$ or US-
7506574-$ or US-
5020809-$ or US-
3053500-$ or US-
7335002-$ or US-
7290560-$ or US-
4039003-% or US-
6623259-$ or US-
5145340-$ or US-
7681589-$ or US-
8465268-$ or US-
8402880-$ or US-
7984671-$ or US-
10167859-$ or US
9243630-$ or US-
8360094-$ or US-
3792939-$ or US-
8763496-$ or US-
7866346-%).did. or (US-
4861241-% or US-
10962001-% or US-
10519950-% or US-
10941765-% or US-
8100407-$ or US-
9638251-$ or US-
6167959-$ or US-
2745687-$).did. or (US-
3053500-$ or US-
3137216-$ or US-
1013745-$).did.

("1911670" | "1947198"
| "2048320" | "2069443"
| "2159306" | "2179814"
| "2182246" | "2219064"
| "2567479" | "2628112"

(US-PGPUB; USPAT)
(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR
OR
OR

OR

OR

) ENERG

OFF
OFF
OFF

OFF

OFF

Y PROD

OFF 2021/07/22

12:56 PM

2021/07/23
08:57 AM

2021/07/23
09:03 AM

2021/12/14
10:24 AM

OFF
OFF

OFF

OFF 2022/03/15

01:34 PM

JCTS LLIC

Petitionéer
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L101 8

L102 46

| "2721748" | "3244424"
| "3395923" | "3468374"
| "3512787" | "3675933"
| "3722894" | "3886804"
| "3887196" | "4008897"
| "4320799" | "4345766"
| "4490097" | "4560176"
| "4907650" | "4981174"
| "5067563" | "5137083"
| "5343944" | "5538080"
| "5636688" |
"5803169").PN. OR
("6167959").URPN.

"16876414"

((US-4861241-A OR
US-8465268-B2 OR
US-8402880-B2 OR
US-7984671-B2 OR
US-10167859-B2 OR
US-9243630-B2 OR
US-8360094-B2 OR
US-3792939-A OR US-
8763496-B2 OR US-
7866346-B1 OR US-
7681589-B2 OR US-
10962001-B2 OR US
10519950-B2 OR US
10941765-B2 OR US
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-
3244424-A OR US-
7506574-B2 OR US-
9732746-B2 OR US-
9435454-B2 OR US-
9188121-B1 OR US-
3427988-A OR US-
3527550-A OR US-
6544012-B1 OR US-
4568249-A OR US-
9927036-B2 OR US-
5020809-A OR US-
3053500-A OR US-
7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-
6623259-B1 OR US-
5145340-A).did. AND
USPT.dbnm.) OR ((US-
3137216-A OR US-
1013745-A OR US-
3244424-A OR US-
3053500-A).did. AND
USOC.dbnm.) OR ((US-

(US-PGPUB; USPAT,;
USOCR; FPRS;
DERWENT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

GO

ADJ

ADJ

) ENERG

ON

ON

Y PROD

ON 2022/09/07
09:12 AM

ON 2022/09/09
09:16 AM

JCTS LLIC

Petitionéer

02/26/2024 10:30:39 PM
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20170089334-A1 OR

US-20120063936-A1

OR US-20110206547-

A1 OR US-

20070295411-A1 OR

US-20170089473-A1

OR US-20050247346-

A1 OR US-

20130263932-A1).did.

AND PGPB.dbnm.)

L103 53 "3244424" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09

USOCR; FIT (AP, AT, 10:11 AM
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L104 25 ("3645297" | "3806285" |(US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
| "3937249" | "4467703" [USOCR) 10:24 AM
| "6613579" |
"6910871").pn. OR
("7681589").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L105 67988 (F04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
F04B1/0408 or USOCR; FIT (AP, AT, 10:27 AM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 (CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L106 166 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
("Kelcy™) OR USOCR; EPO; JPO; 11:47 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(("AYRES") near3
("Brandon")) OR
e a3 GO ENERGY PRODCTS LLC
I CUUuuIricvi
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("Christopher™))).INV.
L107 480 luharuka (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
USOCR) 03:06 PM
L108 1 "20130319220" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
USOCR) 03:.07 PM

L109 176 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/12/14
("Kelcy™) OR USOCR; EPO; JPO; 04:16 PM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

L110 70454 (F04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/12/14
F04B1/0408 or USOCR; FIT (AP, AT, 04:16 PM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 (CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L111 61 ("20110206547""'20180 |(US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
363642"|"3427988"|"38 |USOCR; FPRS; 11:06 AM
34666"|"3870071"|"446 |DERWENT)
7703"|"6362215""7335
002""8733733"|"31851
75""3279558").PN.

L112 218 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
("Kelcy™) OR USOCR; EPO; JPO; 11:07 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

L113 72952 (F04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
F04B1/0408 or USOCR; FIT (AU, AP, 11:07 AM
F04B1/0421 or AT, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,

F04B1/145 or F04B1/16 (CZ, DD, DE, DK, EA,

or FO4B1/18 or EE, EP, ES, FI, FR, GB,

F04B53/16 or HR, HU, ID, IE, IL, IS,

F16B35/005 or IT, JP, KR, LT, LU, LV,

F16B39/24 or MA, OA, RU, SU, WO,

F16B43/00 or MC, MD, MY, NL, NO,

F05B2260/301).cpc. Nz, PH, PL, PT, RO,

RS, SE. SG. SI. SK. GD ENERGY PROD Jr(‘ZT.S. LLC
Petitioner————
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L114 67

L1156 2

L116 48

("4187059" | "4477236"
| "4520842" | "4527961"
| "4550646" | "4573886"
| "4618316").pn. OR
("4861241").urpn. AND
(PGPB | USPT |
USOC).dbnm.

"62265909"

((US-7506574-B2 OR
US-9435454-B2 OR
US-9188121-B1 OR
US-3427988-A OR US-
3527550-A OR US-
6544012-B1 OR US-
4568249-A OR US-
9927036-B2 OR US-
8465268-B2 OR US-
5020809-A OR US-
3053500-A OR US-
7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-
6623259-B1 OR US-
5145340-A OR US-
7681589-B2 OR US-
4861241-A OR US-
8402880-B2 OR US-
7984671-B2 OR US-
10167859-B2 OR US
9243630-B2 OR US-
8360094-B2 OR US-
3792939-A OR US-
8763496-B2 OR US-
7866346-B1 OR US-
9732746-B2 OR US-
10962001-B2 OR US
10519950-B2 OR US
10941765-B2 OR US
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-
3244424-A).did. AND
USPT.dbnm.) OR ((US-
20170089473-A1 OR
US-20120063936-A1
OR US-20110206547-
A1 OR US-
20070295411-A1 OR
US-20050247346-A1
OR US-20170089334-
A1 OR US-

TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, 8l, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

GO
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ADJ
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20130263932-A1 OR
US-20130319220-A1

OR US-20180363642-

A1).did. AND

PGPB.dbnm.) OR ((US-

3053500-A OR US-

3244424-A OR US-

3137216-A OR US-

1013745-A).did. AND

USOC.dbnm.)

L117 2 116 AND socket WITH [(US-PGPUB; USPAT; |ADJ ON ON 2023/08/04

screw USOCR; FIT (AU, AP, 08:27 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L118 951 (FO4B53/22 OR (US-PGPUB; USPAT; |ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,
F04B1/145 OR Cz, DD, DE, DK, EA,
F04B1/16 OR F04B1/18|EE, EP, ES, FI, FR, GB,
OR F04B53/16 OR HR, HU, ID, IE, IL, IS,
F16B35/005 OR IT, JP, KR, LT, LU, LV,
F16B39/24 OR MA, MC, MD, MY, NL,
F16B43/00 OR NO, NZ, OA, PH, PL,
F05B2260/301).cpc.  |PT, RO, RS, RU, SE,
AND socket WITH SG, SI, SK, SU, TH,
screw TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L119 69 (FO4B53/22 OR (US-PGPUB; USPAT; |ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,

F04B1/145 OR Cz, DD, DE, DK, EA,

F04B1/16 OR F04B1/18|EE, EP, ES, FI, FR, GB,

OR F04B53/16 OR HR, HU, ID, IE, IL, IS,

F16B35/005 OR IT, JP, KR, LT, LU, LV,

F16B39/24 OR MA, MC, MD, MY, NL,

F16B43/00 OR NO, NZ, OA, PH, PL,

F05B2260/301).cpc.  |PT, RO, RS, RU, SE,

AND socket WITH SG, SI, SK, SU, TH,

screw AND fluid ADJ  [TN, TR, TW, UA, VN
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L120 46

L121 231

L122 72

("10082137" OR
"10221847" OR
"10519950" OR
"10760567" OR
"20040234404" OR
"20060002806" OR
"20090123303" OR
"20100038070" OR
"20110189040" OR
"20110206547" OR
"20110236238" OR
"20120141308" OR
"20130202458" OR
"20130319220" OR
"20140348677" OR
"20150132157" OR
"20170218951" OR
"20190011051" OR
"20200232455" OR
"20210270382" OR
"20220390029" OR
"3005412" OR
"3053500" OR
"3146724" OR
"3427988" OR
"3679332" OR
"4432386" OR
"4520837" OR
"4758135" OR
"4768933" OR
"4771801" OR
"4773833" OR
"4861241" OR
"5073096" OR
"5226445" OR
"5362215" OR
"7290560" OR
"7296591" OR
"7335002" OR
"7506574" OR
"7866346" OR
"8360094" OR
"8365754" OR
"8998593" OR
"9188121" OR
"D933104").pn.

((("FOSTER") near3
("Kelcy™) OR
(("NOWELL") near3
("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

("4187059" | "4477236"
| "4520842" | "4527961"

IBM_TDB)
(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(Us-PGPUB; UsPASL
USOCR)
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)INENERG

ON

ON
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ON
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TS LL
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2023/11/08
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L123

L124

241

36967

| "4550646" | "4573886"
| "4618316").pn. OR
("4861241").urpn. AND
(PGPB | USPT |
USOC).dbnm.

((("FOSTER") near3
("Kelcy™) OR
(("NOWELL") near3
("Mark")) OR
(("AYRES") near3
("Brandon")) OR
(("BARNETT") near3
("Christopher™))).INV.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
FPRS)

ADJ

OR

ON

OFF

ON

OFF

2024/02/26
10:27 PM

2024/02/26
10:28 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals
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Equivalents

Time Stamp

N44

N45

N46

N47

4148

6932

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

N45 and (bore and
fasten$3 and retain$3
and eye adj bolt and
cable).cim.

(bore and fasten$3 and
retain$3 and eye adj
bolt and cable).cim.

(USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)
G[

OR

OR

OR

OR
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OFF

OFF

OFF

OFF
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OFF
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N48 8704

N49 1

N50 2

(FO4B53/22 OR
F04B1/0408 OR
F04B1/0421 OR
F04B1/122 OR
F04B1/145 OR
F04B1/16 OR F04B1/18
OR F04B53/16 OR
F16B35/005 OR
F16B39/24 OR
F16B43/00 OR
F05B2260/301).cpc.

N48 AND (component
AND fasten$3 AND
retain$3 AND packing
near2 seal AND
nut).cim.

((pump OR plunger)
AND component AND
fasten$3 AND retain$3
AND packing near2
seal AND nut).clm.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

ADJ

OR

OR

ON

OFF

OFF

ON 2022/12/14
09:14 PM

OFF 2022/12/14
09:15 PM

OFF 2022/12/14
09:15 PM

02/26/2024 10:30:39 PM
Workspace: 18321054
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United States Patent
and Trademark Office

Applicant:  Kerr Machine Co.

Inventor(s): Kelcy Jake Foster, Mark S.
Nowell, Brandon Scott Ayres, and
Christopher Todd Barnett

Serial No.: 18/321,054
Filed: May 22, 2023
Title: FLUID END ASSEMBLY

Group No.: 3753

Examiner:  Patrick C. Williams
Atty Dkt. No.: 0944-165
Customer No.: 28840

Confirmation No.: 8125

Amendment

In response to the action issued November 15, 2023, please amend the above

referenced application as follows:
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Claims

1. (currently amended). A fluid end assembly, comprising:

a housing made of a single, integrally-formed piece and comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal
chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the second
opening aligned with the second horizontal bore, the first opening exposing
the first plug and the second opening exposing the second plug;

a first retaining nut installed within the first opening formed in the plate; and

a second retaining nut installed within the second opening formed in the plate;

GD ENERGY PRODUCTS LLC
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a first component having a central opening formed therein, at least a portion of the
30 first component installed within the first horizontal bore and at least a portion
of the first reciprocating plunger installed within the central opening of the

first component:

a first plurality of packing seals installed within the first component and engaging
the first reciprocating plunger; and
35 a first packing nut attached to the first component and holding the first plurality of
packing seals within the first component.

2. (original). The fluid end assembly of claim 1, in which the first retaining nut abuts
the first plug.

3. (original). The fluid end assembly of claim 2, in which the second retaining nut
abuts the second plug.

4. (original). The fluid end assembly of claim 1, in which the plate comprises a
plurality of fastener openings that align with a plurality of threaded openings formed in the
housing in a one-to-one relationship, the fluid end assembly further comprising:

a plurality of fasteners, each of the plurality of fasteners installed within a

5 corresponding one of the aligned fastener openings and threaded openings.

5. (original). The fluid end assembly of claim 1, further comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate

and into the housing to fasten the plate to the housing.

6. (original). The fluid end assembly of claim 5, in which each of the plurality of
fasteners is a threaded fastener.

7. (original). The fluid end assembly of claim 1, in which the first retaining nut is
threaded into the first opening formed in the plate.

8. (original). The fluid end assembly of claim 1, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.
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9. (currently amended). The fluid end assembly of claim 1, furtherecomprising:

in which the first component is attached to the housing using a plurality of fasteners.
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10. (currently amended). A fluid end assembly, comprising:

a housing made of a single, integrally-formed piece and comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the second
opening aligned with the second horizontal bore;

a first retaining nut installed within the first opening formed in the plate; and

a second retaining nut installed within the second opening formed in the plate;

a first component having a central opening formed therein, at least a portion of the
first component installed within the first horizontal bore;

a first reciprocating plunger, at least a portion of the first reciprocating plunger
installed within the central opening of the first component;

a first plurality of packing seals installed within the first component and engaging
the first reciprocating plunger; and
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a first packing nut attached to the first component and holding the first plurality of
packing seals within the first component.

11. (previously presented). The fluid end assembly of claim 10, further comprising:

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal
chamber;

in which the first plug is positioned adjacent the first retaining nut; and

in which the second plug is positioned adjacent the second retaining nut.

12. (original). The fluid end assembly of claim 11, in which the first retaining nut

abuts the first plug; and in which the second retaining nut abuts the second plug.

13. (previously presented). The fluid end assembly of claim 11, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

14. (currently amended). The fluid end assembly of claim 10, furthereomprising:

in which the first component is attached to the housing using a plurality of fasteners.

15. (original). The fluid end assembly of claim 14, in which the plurality of fasteners
are each socket-headed screws.

16. (previously presented). The fluid end assembly of claim 10, in which the plate
comprises a plurality of fastener openings that align with a plurality of threaded openings
formed in the housing in a one-to-one relationship, the fluid end assembly further

comprising:
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a plurality of fasteners, each of the plurality of fasteners installed within a
corresponding one of the aligned fastener openings and threaded openings.
17. (previously presented). The fluid end assembly of claim 10, further comprising;:
a plurality of fasteners, each of the plurality of fasteners extending through the plate
and into the housing to fasten the plate to the housing.
18. (original). The fluid end assembly of claim 17, in which each of the plurality of
fasteners is a threaded fastener.
19. (previously presented). The fluid end assembly of claim 10, in which the first
retaining nut is threaded into the first opening formed in the plate.
20. (original). The fluid end assembly of claim 19, in which the second retaining nut
is threaded into the second opening formed in the plate.
21. (new). The fluid end assembly of claim 1, further comprising:
a second component having a central opening formed therein, at least a portion of
the second component installed within the second horizontal bore and at least
a portion of the second reciprocating plunger installed within the central
opening of the second component;
a second plurality of packing seals installed within the second component and
engaging the second reciprocating plunger; and
a second packing nut attached to the second component and holding the second
plurality of packing seals within the second component.
22. (new). The fluid end assembly of claim 9, further comprising;:
a retainer attached to the first component using the plurality of fasteners;
in which at least a portion of the first packing nut is installed within the retainer.
23. (new). The fluid end assembly of claim 10, further comprising;:
a second component having a central opening formed therein, at least a portion of
the second component installed within the second horizontal bore;
a second reciprocating plunger, at least a portion of the second reciprocating plunger

installed within the central opening of the second component;
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a second plurality of packing seals installed within the second component and
engaging the second reciprocating plunger; and

a second packing nut attached to the second component and holding the second
plurality of packing seals within the second component.

24. (new). The fluid end assembly of claim 14, further comprising:

a retainer attached to the first component using the plurality of fasteners;

in which at least a portion of the first packing nut is installed within the retainer.

GD ENERGY PRODUCTS LLC

8 Petitioner
EX1002

Page 102 of 348



Remarks
A. Status of claims.

Claims 1, 9, 10, and 14 are amended herein. New claims 21-24 are added herein.

B. Claims 1-14 and 16-20 are not rendered obvious over the
combination of Orr and Wilkinson.

The Examiner rejected claims 1-14 and 16-20 under 35 U.S.C. §103 as being
unpatentable over U.S. Pat. No. 7,290,560, issued to Orr et al. (hereinafter “Orr”) in
view of U.S. Pat. No. 4,773,883, issued to Wilkinson et al. (hereinafter “Wilkinson™).
Reconsideration of the rejection of these claims is requested.

Claim 1, as amended, requires, “a first component having a central opening
formed therein, at least a portion of the first component installed within the first
horizontal bore and at least a portion of the first reciprocating plunger installed within
the central opening of the first component; a first plurality of packing seals installed
within the first component and engaging the first reciprocating plunger; and a first
packing nut attached to the first component and holding the first plurality of packing
seals within the first component.” Kerr, 19 88 and 93, Fig. 11.

Orr does not teach or suggest the packing seals or packing nut required by claim
1. See Orr, Fig. 4. Wilkinson teaches retaining its packing 98 in its stuffing box 22 using
an internal flange 105. Wilkinson, col. 4, lines 26-30, Fig. 2. Wilkson teaches away
from using the packing nut required by claim 1. See Wilkinson, col. 4, lines 24-26 (“The
threads of such a nut are stress points which might lead to fracture in a high pressure
pump.”). Wilkinson therefore does not supply the features missing from Orr. Claim 1 is
accordingly not rendered obvious over the combination of Orr and Wilkinson and the
Section 103 rejection of claim 1 should be withdrawn.

Claims 2-9 depend from claim 1 and include all its limitations. Claims 2-9 are
not rendered obvious over the combination of Orr and Wilkinson for the same reasons

as claim 1, and the Section 103 rejection of these claims should be withdrawn.
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Claim 9 is also not rendered obvious over the combination of Orr and Wilkinson
because it requires that “the first component is attached to the housing using a plurality
of fasteners.” The Examiner cited the fasteners as “unnumbered nuts/studs on the left
side of 52 in FIG. 4”. Action at p. 7. However, the unnumbered nuts/studs are used to
attach the frame 12 to the module block 52, as shown by a comparison of Orr’s Figures 1,
2, and 4. The component shown installed within the Orr’s module block 52 is not
configured to receive any fasteners, as evidence by the non-labeled tubular component
shown to the left of the module block 52 in Orr’s Figure 3. Orr therefore does not teach
or suggest all of the features of claim 9. As discussed above, Wilkinson teaches away
from a packing nut attached to a component, as required by claim 1.

Claim 10, as amended, requires, “a first component having a central opening
formed therein, at least a portion of the first component installed within the first
horizontal bore; a first reciprocating plunger, at least a portion of the first reciprocating
plunger installed within the central opening of the first component; a first plurality of
packing seals installed within the first component and engaging the first reciprocating
plunger; and a first packing nut attached to the first component and holding the first
plurality of packing seals within the first component.” Kerr, 19 88 and 93, Fig. 11.

Claim 10 is not rendered obvious over the combination of Orr and Wilkinson for
the same reasons as claim 1, and the Section 103 rejection of claim 10 should be
withdrawn.

Claims 11-14 and 16-20 depend from claim 10 and include all its limitations.
Claims 11-14 and 16-20 are not rendered obvious over the combination of Orr and
Wilkinson for the same reasons as claim 10, and the Section 103 rejection of these
claims should be withdrawn.

Claim 14 is also not rendered obvious over the combination of Orr and
Wilkinson because it requires that “the first component is attached to the housing using

a plurality of fasteners.” Orr does not teach or suggest this feature of claim 14 for the
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same reasons as claim 9. As discussed above, Wilkinson teaches away from a packing

nut attached to a component, as required by claim 10.

C. Claim 15 is not rendered obvious over the combination of Orr,
Wilkinson, and Morreale.

The Examiner rejected claim 15 under 35 U.S.C. §103 as being unpatentable over
Orr and Wilkinson in view of U.S. Pat. Publ. No. 2017/0211565, authored by Morreale et
al. (hereinafter “Morreale”). Reconsideration of the rejection of claim 15 is requested.

As discussed above, the combination of Orr and Wilkinson does not teach or
suggest all of the features of claim 10. Morreale was cited for its disclosure of socket
headed screws. Action at p. 12. Morreale does not supply the features missing from Orr
and Wilkinson. Claim 10 is accordingly not rendered obvious over the combination of
Orr, Wilkinson, and Morreale.

Claim 15 depends from claim 10 and includes all its limitations. Claim 15 is not
rendered obvious over the combination of Orr, Wilkinson, and Morreale for the same
reasons as claim 10, and the Section 103 rejection of claim 15 should be withdrawn.

D. New claims 21-24 are allowable.

New claims 21 and 22 depend from claim 1 and include all of its limitations. New
claims 21 and 22 are thus allowable for the same reasons as claim 1. New claims 23 and
24 depend from claim 10 and include all of its limitations. New claims 23 and 24 are
thus allowable for the same reasons as claim 10.

New claim 21 recites, “a second component having a central opening formed
therein, at least a portion of the second component installed within the second
horizontal bore and at least a portion of the second reciprocating plunger installed
within the central opening of the second component; a second plurality of packing seals
installed within the second component and engaging the second reciprocating plunger;

and a first packing nut attached to the second component and holding the second
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plurality of packing seals within the second component.” Kerr, 91 88 and 93, Fig. 11.
These features are different from Orr and Morreale for the same reasons as claim 1.

New claim 22 depends from claim 9 and recites, “a retainer attached to the first
component using the plurality of fasteners; in which at least a portion of the first
packing nut is installed within the retainer.” Kerr, 1188 and 93, Fig. 11. These features
are different from Orr and Morreale which do not disclose a retainer.

New claim 23 recites, “a second component having a central opening formed
therein, at least a portion of the second component installed within the second
horizontal bore; a second reciprocating plunger, at least a portion of the second
reciprocating plunger installed within the central opening of the second component; a
second plurality of packing seals installed within the second component and engaging
the second reciprocating plunger; and a second packing nut attached to the second
component and holding the second plurality of packing seals within the second
component.” Kerr, 11 88 and 93, Fig. 11. These features are different from Orr and
Morreale for the same reasons as claim 10.

New claim 24 depends from claim 14 and recites, “a retainer attached to the
first component using the plurality of fasteners; in which at least a portion of the first
packing nut is installed within the retainer.” Kerr, 1188 and 93, Fig. 11. These features
are different from Orr and Morreale which do not disclose a retainer.

It is submitted that all of the claims are allowable, and a Notice of Allowance
courteously is solicited. Should the Examiner have any questions or comments
regarding this response or the application, Applicant’s attorney would welcome the
opportunity to discuss the same with the Examiner. Recognizing that Internet
communications are not secure, we hereby authorize the USPTO to communicate with
any authorized representative concerning any subject matter of this application by
electronic mail. We understand that a copy of these communications will be made of

record in the application file.
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This is intended to be a complete response to the Office action dated November

15, 2023.

Respectfully submitted,

/Kelly J. Kress/

Kelly J. Kress, Reg. No. 69,894
Tomlinson McKinstry, P.C.

Two Leadership Square

211 North Robinson Ave., Suite 450
Oklahoma City, Oklahoma 73102
Direct Telephone: 405/606-3360
Main Telephone: 405/606-3350
Fax: 866/633-6160

Attorney for Applicant(s)
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18/321,054 Foster et al.
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PATRICK C WILLIAMS 3753 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 11/6/2023.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)lv] 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) 1-20 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-20 is/are rejected.
8) [ 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)(1 The specification is objected to by the Examiner.
11)[J The drawing(s) fledon _____is/are: a)(] accepted or b)) objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[] 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

Paper No(s)/Mail Date
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Application/Control Number: 18/321,054 Page 2
ArtUnit: 3753

DETAILED ACTION

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor to
file provisions of the AlA.
Information Disclosure Statement
The information disclosure statement (IDS) is in compliance with the provisions of 37 CFR 1.97.

Accordingly, the information disclosure statement is being considered by the examiner.

Response to Amendment/Arguments filed 11/06/2023
Applicant’s Amendments have substantially changedthe scope of the claims, suchthat the prior art
rejections have changed. The newest version of the claims are seento be obvious over previously cited
Orr (US 72920560) in view of applicant’s cited Wilkinson et al (US 4773833), as described in the new 103
rejections below. As previous art Salih (US 20180363642) is withdrawn, the applicant’s arguments have

been considered but are largely moot as they pertain to art not currently relied upon.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections set
forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is
not identically disclosed as set forth in section 102, if the differences between the claimed invention
and the prior art are such that the claimed invention as a whole would have been obvious before the
effective filing date of the claimed invention to a person having ordinary skill in the art to which the
claimed invention pertains. Patentability shall not be negated by the manner inwhich the invention
was made.

Claim(s) 1-14 and 16-20 is/are rejected under 35 U.S.C. 103 as being unpatentable over Orr et al (US

7290560) in view of Wilkinson etal (US 4773833).
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Regarding claim1, Orr {FIGs 1-4) discloses “Afluid end assembly, comprising:
a housing set (52’s; while not shown there are understood from FIGs 1-2 to be three of the
system shown in FIGs 3-4 [understood to be identical], corresponding to 30, 32, 34, with each
system sharing 16 and 18) comprising:
a first horizontal bore (horizontal inner passage in FIG 4) and a first vertical bore (verticalinner
passage inFIG 4) formed within the housing, the first vertical bore intersecting the first
horizontal bore to form a first internal chamber (see FIG 4);
a second horizontal bore and a second vertical bore formed within the housing, the second
vertical bore intersecting the second horizontal bore to form a second internal chamber
(understood to be a second bore/chamber in an identical manner as the firstin another 52);
in which the second horizontal bore, the second vertical bore, and the second internal chamber
aresituatedin aside-by-side relationship with the first horizontal bore, the first vertical bore,
and the first internal chamber (understood to occur in correspondence with the position of 30,
32,and 34 in FIG 2 that the 52’s and their openings would be aligned side by side);
a first pair of valves (unlabeled valves around top and bottom openings of 52 in FIG4), each
valve installed within the first vertical bore and positioned on opposite sides of the first internal
chamber (see FIG 4);
a second pair of valves, eachvalve installed within the second vertical bore and positioned on
opposite sides of the second internal chamber (identical to and aligned alongside the first
system);
a first plug (64) and a first reciprocating plunger (not shown but understood in the art that a
plunger passes through the left opening of 52 in FIG 4; Column 3 lines 5-15) installed within the
first horizontal bore (understood that a “plunger” would pass into the left opening of 52 asis
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Application/Control Number: 18/321,054 Page 4
ArtUnit: 3753

understood in the art of fluid ends) and positioned on opposite sides of the firstinternal

chamber (plunger side is opposite 64, see FIG 4);

a second plug and a second reciprocating plunger installed within the second horizontal bore

and positioned on opposite sides of the second internal chamber (identical to and alighed

alongside the first system);

a first and second plate (60; understood to be at least a second 60) fastenedto the housing (see

FIG 4) and having a first and a second opening formed therein (opening in 60’s), the first

opening aligned with the first horizontal bore (see FIG 4) and the second opening alighed with

the second horizontal bore (identical to and aligned alongside the first system), the first opening
exposing the first plug (would expose 64 when 84 is not present) and the second opening
exposing the second plug (in the same manner as thefirst);

a first retaining nut (84) installed within the first opening formed in the first plate (see FIG 4);

and

a second retaining nut (a second 84) installed within the second opening formed in the second

plate (in the same manner as the first).”

Orris silent regarding “a housing made of a single, integrallyformed piece” and “a plate” in the
context of the claim. Instead Orr has multiple housings and multiple plates (3 total) having a respective
plug/fastening (3 of FIG 4) rather thana single shared housing and plate.

However, Wilkinson (FIGs 1-4) teaches a multi-passage fluid end assembly having a shared
monolithic housing 14 for three pump systems (pathwayand mechanismin FIG 2, three total
corresponding to 18, 20, 22), where housing bores (top and bottom openings of 14 in FIG 2) for the
systems are covered by a shared monolithic plate (44 or 59, see FIGs 3-4), the plate configured to fasten

to the housings, and retain “plugs” (cartridges of 54 or 84) in the housing (see FIG 2) (while at a different
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location, this plate is seen to be functionally analogous to plates 60 or 58 of Orr as it fastens to a housing
and retains at least one plug in at least one housing bore).

Therefore it would have been obvious, before the effective filing date, to modify the end
assembly of Orr from multiple housings and multiple plates to “a housing made of asingle, integrally
formed piece”, and a single shared “plate”, as taught by Wilkinson, as making separate parts intoa
single piece to achieve the same expected result (fastens to housing, houses plug) would be within
routine skill in the art. One benefit would be to provide an assembly that requires easieralignment by

virtue of being asingle shared part.

Regarding claim 2, Orr {FIGs 1-4) discloses “in which the first retaining nut (84) abuts the first plug (64,

seeFIG 4).”

Regarding claim 3, Orr {FIGs 1-4) discloses “in which the second retaining nut abuts the second plug (in

the same manner as thefirst).”

Regarding claim4, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches “in
which the plate (each of 60; madeintegralin view of Wilkinson) comprises a plurality of fastener
openings (holes in 60 in FIG 3 that receive 72 in FIG 4) that align with a plurality of threaded openings
(openings surrounding 56 that receive 72 in FIG 4) formed in the housing in a one-to-one relationship
(see FIG 3-4), the fluid end assembly further comprising:

a plurality of fasteners (72), each of the plurality of fasteners installed within a corresponding one of the

aligned fastener openings and threaded openings (see FIG 4).”
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Regarding claim5, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches
“further comprising:

a plurality of fasteners (72), each of the plurality of fasteners extending through the plate (each of 60;
made integralin view of Wilkinson) and into the housing (see FIG 4) to fasten the plate to the housing

(seeFIG 4).”

Regarding claim 6, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches “in

which each of the plurality of fasteners (72)is a threaded fastener (see FIG 4).”

Regarding claim7, Orr (FIGs 1-4) as modified by Wilkinson in the claim 1 rejection, furtherteaches “in
which the first retaining nut (84) is threaded into the first opening formed in the plate (see FIG 4 of Orr;

60’s made integralin view of Wilkinson).”

Regarding claim 8, Orr {FIGs 1-4) discloses “further comprising:
a third plug (62) installed within the first vertical bore and positioned between an external
surface of the housing (top of 52) and one of the first pair of valves (eithervalve, see FIG 4;
center and bottom portion of plug are below top of 52 which is understood to read on the

claim).”

Regarding claim9, Orr {FIGs 1-4) discloses “further comprising:
a first component (unlabeled nut/bracket at the left opening of 52 in FIG 4) having a central
opening formed therein (see FIGs), at least a portion of the first component installed within the

first horizontal bore (see FIG 4) and at least a portion of the first reciprocating plunger installed
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within the central opening of the first component (not shown but understood in the artthata
plunger passes through the left opening of 52 in FIG 4; Column 3 lines 5-15);
in which the first component is attachedto the housing using a plurality of fasteners (via

unnumbered nuts/studs on the left side of 52 in FIG 4).”

Regarding claim 10, Orr (FIGs 1-4) discloses “A fluid end assembly, comprising:
a housing set (52’s; while not shown there are understood from FIGs 1-2 to be three of the
system shown in FIGs 3-4 [understood to be identical], corresponding to 30, 32, 34, with each
system sharing 16 and 18) comprising:
a first horizontal bore (horizontal inner passage in FIG 4) and a first vertical bore (verticalinner
passage inFIG 4) formed within the housing, the first vertical bore intersecting the first
horizontal bore to form a first internal chamber (see FIG 4);
a second horizontal bore and a second vertical bore formed within the housing, the second
vertical bore intersecting the second horizontal bore to form a second internal chamber
(understood to be a second bore/chamber in an identical manner as the firstin another 52);
in which the second horizontal bore, the second vertical bore, and the second internal chamber
aresituatedin aside-by-side relationship with the first horizontal bore, the first vertical bore,
and the first internal chamber (understood to occur in correspondence with the position of 30,
32,and 34 in FIG 2 that the 52’s and their openings would be aligned side by side);
a first pair of valves (unlabeled valves around top and bottom openings of 52 in FIG4), each
valve installed within the first vertical bore and positioned on opposite sides of the first internal

chamber (see FIG 4);
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a second pair of valves, eachvalve installed within the second vertical bore and positioned on
opposite sides of the second internal chamber (identical to and aligned alongside the first
system);

a first and second plate (60; understood to be at least a second 60) fastenedto the housing (see

FIG 4) and having a first and a second opening formed therein (opening in 60’s), the first

opening aligned with the first horizontal bore (see FIG 4) and the second opening alighed with

the second horizontal bore (identical to and aligned alongside the first system);

a first retaining nut (84) installed within the first opening formed in the first plate (see FIG 4);

and

a second retaining nut (a second 84) installed within the second opening formed in the second

plate (in the same manner as the first).”

Orris silent regarding “a housing made of a single, integrallyformed piece” and “a plate” in the
context of the claim. Instead Orr has multiple housings and multiple plates (3 total) having a respective
plug/fastening (3 of FIG 4) ratherthana single shared housing and plate.

However, Wilkinson (FIGs 1-4) teaches a multi-passage fluid end assembly having a shared
monolithic housing 14 for three pump systems (pathwayand mechanismin FIG 2, three total
corresponding to 18, 20, 22), where housing bores (top and bottom openings of 14 in FIG 2) for the
systems are covered by a shared monolithic plate (44 or 59, see FIGs 3-4), the plate configured to fasten
to the housings, and retain “plugs” (cartridges of 54 or 84) in the housing (see FIG 2) (while at a different
location, this plate is seen to be functionally analogous to plates 60 or 58 of Orr as it fastens to a housing
and retains at least one plug in at least one housing bore).

Therefore it would have been obvious, before the effective filing date, to modify the end
assembly of Orr from multiple housings and multiple plates to “a housing made of asingle, integrally
formed piece”, and a single shared “plate”, as taught by Wilkinson, as making separate partsintoa
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single piece to achieve the same expected result (fastens to housing, houses plug) would be within
routine skill in the art. One benefit would be to provide an assembly that requires easieralignment by

virtue of being asingle shared part.

Regarding claim11, Orr (FIGs 1-4) discloses “a first plug (64) and a first reciprocating plunger (not
shown but understood in the art that a plunger passes through the left opening of 52 in FIG 4; Column 3
lines 5-15) installed within the first horizontal bore {(understood that a “plunger” would pass into the left
opening of 52 as is understood in the art of fluid ends) and positioned on opposite sides of the first
internal chamber (plunger side is opposite 64, see FIG4);

a second plug and a second reciprocating plunger installed within the second horizontal bore and
positioned on opposite sides of the second internal chamber (identical to and aligned alongside the first
system);

in which the first plug is positioned adjacent the first retaining nut (see FIG 4); and

in which the second plug is positioned adjacent the second retaining nut (in the same manner as the

first.”

Regarding claim12, Orr (FIGs 1-4) discloses “in which the first retaining nut (84) abuts the first plug (64,
see FIG 4); and in which the second retaining nut abuts the second plug (in an identical manner to the

first).”

Regarding claim 13, Orr (FIGs 1-4) discloses “further comprising:
a third plug (62) installed within the first vertical bore and positioned between an external

surface of the housing (top of 52) and one of thefirst pair of valves (eithervalve, see FIG 4;
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center and bottom portion of plug are below top of 52 which is understood to read on the

claim).”

Regarding claim 14, Orr (FIGs 1-4) discloses “further comprising:
a first component (unlabeled nut/bracket at the left opening of 52 in FIG 4) having a central
opening formed therein (see FIGs), at least a portion of the first component installed within the
first horizontal bore (see FIG 4);
a first reciprocating plunger (not shown but understood in the art that a plunger passes through
the left opening of 52 in FIG 4; Column 3 lines 5-15), at least a portion of the first reciprocating
plunger installed within the central opening of the first component (Column 3 lines 5-15; also
seento be evidenced by the opening in FIG 4);
in which the first component is attachedto the housing using a plurality of fasteners (via

unnumbered nuts/studs on the left side of 52 in FIG4).”

Regarding claim 16, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches
“in which the plate (each of 60; made integralin view of Wilkinson) comprises a plurality of fastener
openings (holes in 60 in FIG 3 that receive 72 in FIG 4) that align with a plurality of threaded openings
(openings surrounding 56 that receive 72 in FIG 4) formed in the housing in a one-to-one relationship
(see FIG 3-4), the fluid end assembly further comprising:

a plurality of fasteners (72), each of the plurality of fasteners installed within a corresponding one of the

aligned fastener openings and threaded openings (see FIG 4).”
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Regarding claim17, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches
“further comprising:

a plurality of fasteners (72), each of the plurality of fasteners extending through the plate (each of 60;

made integralin view of Wilkinson) and into the housing (see FIG 4) to fasten the plate to the housing

(seeFIG 4).”

Regarding claim18, Orr (FIGs 1-4), as modified by Wilkinson in the claim 1 rejection, further teaches

“in which each of the plurality of fasteners (72) is a threaded fastener (see FIG 4).”

Regarding claim19, Orr (FIGs 1-4) as modified by Wilkinson in the claim 1 rejection, further teaches
“in which the first retaining nut (84) is threaded into the first opening formed in the plate (see FIG 4 of

Orr; 60’s made integral in view of Wilkinson).”

Regarding claim 20, Orr (FIGs 1-4) as modified by Wilkinson in the claim 1 rejection, further teaches
“in which the second retaining nut is threaded into the second opening formed in the plate (in the same

manner as the first nut).”

Claim(s) 15 is/are rejected under 35 U.S.C. 103 as being unpatentable over Orr/Wilkinson in view of

Morreale et al (US 20170211565, effectively filed on/before 1/25/2017).

Orris furthersilentregarding “in which the plurality of fasteners are each socket-headed screws.” Orr

instead uses studs/nuts (see FIGs 3/4).
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However, Morreale (FIG 5e) teaches it is known in the art of fluid ends to employ socket
headed screws 464 as a viable threaded fastener (understood to be functionally analogous to the
fasteners of Orr).

Therefore it would have been obvious, before the effective filing date, to modify the fasteners
of Orrfrom being studs/nuts toinstead be “socket-headed screws”, as taught by Morreale, as applying a
known means to achieve the same expected result (threaded fastener) would be within routine skill in

the art. One benefit would be to utilize one-piece fasteners for fewer assembly parts.

Conclusion
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 afirst reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is hot mailed until after the end of the THREE-MONTH
shortenedstatutory 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.

Any inquiry concerning this communication or earlier communications from the examiner should be
directed to PATRICKC WILLIAMS whose telephone number is (571)431-0767. The examiner can normally

be reached M-F 9:00-5:00 PM.
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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 toreachthe examiner by telephone are unsuccessful, the examiner’s supervisor,
Kenneth Rinehart can be reached on 571-272-4881. The fax phone number for the organizationwhere
this application or proceeding is assighedis 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Centeris availableto 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 Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance froma USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/PATRICK C WILLIAMS/
Primary Examiner, Art Unit 3753

GD ENERGY PRODUCTS LLC
Petitioner

EX1002

Page 128 of 348



Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 18/321,054 Foster et al.

PATRICK C WILLIAMS 3753
CPC - Searched*
Symbol Date Examiner
F04B 53/22,16;1/0408,0421,122,145,16,18 08/04/2023 PCW
F16B 35/005;39/24:43/00 08/04/2023 PCW
FO5B 2260/301 08/04/2023 PCW
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

Primary Examiner, Art Unit 3753

Search Notes Date Examiner
inventor, text, citation 08/04/2023 PCW
updated search 11/08/2023 PCW
Interference Search

US Glass/CRC US Subclass/CPC Group Date Examiner
Symbol

/PATRICK C WILLIAMS/

GD ENERGY PRODUCTS LLC

Petitioner

U.S. Patent and Trademark Office

Page 1 of 1

PEXP“F@‘@Q: 20231108
Page 129 of 348




Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

08/08/2023

18/321,054 - GAU: 3753

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 18321054
Filing Date 2023-05-22
INFORMATION DISCLOSURE First Named Inventor | Kelcy Jake Foster
STATEMENT BY APPLICANT pers
( Not for submission under 37 CFR 1.99)
Examiner Name Patrick C. Williams
Attorney Docket Number 0944-165
U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 3146724 A 1964-09-01 Cornelson
2 3053500 A 1962-09-11 Atkinson
3 3427988 A 1969-02-18 Redman et al.
4 3679332 A 1972-07-25 Yohpe
5 4520837 A 1985-06-04 Cole et al.
6 4768933 A 1988-09-06 Stachowiak
7 4771801 A 1988-09-20 Crump et al.
8 4773833 A 1988-09-27 Wilkinson et al.

EFS Web 2.1.18

GD ENERGY PRODUCTS LLC

Petitioner
EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe 930 of 348



Receipt date: 08/08/2023 18/321,084 - GAU: 3753
Application Number 18321054
Filing Date 2023-05-22
INFORMATION DISCLOSURE First Named Inventor | Kelcy Jake Foster
STATEMENT BY APPLICANT pers
( Not for submission under 37 CFR 1.99)
Examiner Name Patrick C. Williams
Attorney Docket Number 0944-165
9 4861241 A 1989-08-29 Gamboa et al.
10 5073096 A 1991-12-17 King et al.
11 5226445 A 1993-07-13 Surjaatmadja
12 5362215 A 1994-11-08 King
13 7290560 B2 2007-11-06 Orretal.
14 7296591 B2 2007-11-20 Moe et al.
15 7335002 B2 2008-02-26 Vicars
16 7506574 B2 2009-03-24 Jensen et al.
17 8360094 B2 2013-01-29 Steinbock et al.
18 9188121 B2 2015-11-17 Dille
19 7866346 B1 2011-01-11 Walters
GD ENERGY PIRODUCTS LLC
Petitioner
EFS Web 2.1.18 EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe q37 of 348



Receipt date: 08/08/2023 18/321,084 - GAU: 3753
Application Number 18321054
Filing Date 2023-05-22
INFORMATION DISCLOSURE First Named Inventor | Kelcy Jake Foster
STATEMENT BY APPLICANT pers
( Not for submission under 37 CFR 1.99)
Examiner Name Patrick C. Williams
Attorney Docket Number 0944-165
20 8365754 B2 2013-02-05 Riley et al.
21 10221847 B2 2019-03-05 Dyer
22 3005412 A 1961-10-24 Camp
23 10760567 B2 2020-09-01 Salih et al.
24 4758135 A 1988-07-19 Woodward et al.
25 4432386 A 1984-02-21 Pacht
26 8998593 B2 2015-04-07 Vicars
27 10082137 B2 2018-09-25 Graham et al.
28 10519950 B2 2019-12-31 Foster
29 D933104 S 2021-10-12 Ellisor et al.
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS

EFS Web 2.1.18

GD ENERGY FRODUC TS LLU

Petitioner
EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe 932 of 348



Receipt date: 08/08/2023 18/321,054 - GAU: 3753

Application Number 18321054
Filing Date 2023-05-22
INFORMATION DISCLOSURE First Named Inventor | Kelcy Jake Foster
STATEMENT BY APPLICANT pers
( Not for submission under 37 CFR 1.99)
Examiner Name Patrick C. Williams
Attorney Docket Number 0944-165
Examiner| .. Publication Kind [ Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20040234404 A1l 2004-11-25 Vicars
2 20060002806 A1l 2006-01-05 Baxter
3 20110189040 A1l 2011-08-04 Vicars
4 20110206547 A1l 2011-08-25 Kim
5 20120141308 A1l 2012-06-07 Saini
6 20130202458 A1l 2013-08-08 Byrne et al.
7 20130319220 A1l 2013-12-05 Luharuka
8 20140348677 A1l 2014-11-27 Moeller
9 20150132157 A1l 2015-05-14 Whaley et al.
10 20190011051 A1l 2019-01-10 Yeung
GD ENERGY PIRODUCTS LLC
Petitioner
EFS Web 2.1.18 EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe 938 of 348



Receipt date: 08/08/2023 18/321,084 - GAU: 3753
Application Number 18321054

Filing Date 2023-05-22

INFORMATION DISCLOSURE

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

First Named Inventor | Kelcy Jake Foster
Art Unit 3753

Examiner Name Patrick C. Williams

Attorney Docket Number 0944-165

11 20200232455 A1 2020-07-23 Blume

12 20170218951 A1 2017-08-03 Graham et al.
13 20110236238 A1 2011-09-29 Cordes

14 20090123303 A1 2009-05-14 Ohnishi

15 20100038070 A1 2010-02-18 Blanco et al.

16 20210270382 A1 2021-09-02 Sherbeck et al.
17 20220390029 A1 2022-12-08 Pendleton et al.

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

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Applicant of cited where Relevant Ts
Initial* No | Numbersd Codez2j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 WO2014144113 WO A2 2014-09-18 Young |:|

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

GD ENERGY PRODUCTS LLC
Petitioner
EFS Web 2.1.18 EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe 934 of 348



Receipt date: 08/08/2023 18/321,084 - GAU: 3753
Application Number 18321054

Filing Date 2023-05-22

INFORMATION DISCLOSURE

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

First Named Inventor | Kelcy Jake Foster
Art Unit 3753

Examiner Name Patrick C. Williams
Attorney Docket Number 0944-165

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
EXAMINER SIGNATURE
Examiner Signature /PATRICK C WILLIAMS/ Date Considered 11/08/2023

*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.

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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

GD ENERGY PRODUCTS LLC
Petitioner
EFS Web 2.1.18 EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe 938 of 348



Receipt date: 08/08/2023 18/321,084 - GAU: 3753
Application Number 18321054

Filing Date 2023-05-22

INFORMATION DISCLOSURE

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

First Named Inventor | Kelcy Jake Foster
Art Unit 3753

Examiner Name Patrick C. Williams

Attorney Docket Number 0944-165

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

[] 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 /Kelly J. Kress/ Date (YYYY-MM-DD) 2023-08-09
Name/Print Kelly J. Kress, Esquire Registration Number 69894

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

GD ENERGY PRODUCTS LLC
Petitioner
EFS Web 2.1.18 EX1002

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGHRgGe 936 of 348



PE2E SEARCH - Search History (Prior Art)

Ref # Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L1 6

L2 20

L3

20

L4 7

L5 11

L6 22614

L7 12

L8

12

L9 9

(("3427988") or
("9732746") or
("20170089473") or
("9188121" or
("9435454").PN.

((("Foster") near3
("Kelcy") near3
("Jake™)).INV.

((("Nowell") near3
("Mark™ near3
("S")).INV.

((("Ayres") near3
("Brandon") near3
("Scott")).INV.

((("Barnett") near3
("Christopher") near3
("Todd™)).INV.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.

("20090081034" |
"20110206547" |
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

("20090081034" |
"20110206547" |
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

("20080080994" |
"20080152523" |
"20140086774" |
"20150361745" |

"6544012" | "6910871" |

(US-PGPUB;
USOCR)

USPAT,;

(US-PGPUB;
USOCR)

USPAT,;

(US-PGPUB;
USOCR)

USPAT,;

(US-PGPUB;
USOCR)

USPAT,;

(US-PGPUB;
USOCR)

USPAT,;

(US-PGPUB;
FPRS)

USPAT,;

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR

OR

OR

OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

Y PROD

OFF 2019/11/06

11:09 PM

OFF 2019/11/06

11:09 PM

OFF 2019/11/06

11:09 PM

OFF 2019/11/06

11:09 PM

OFF 2019/11/06

11:09 PM

OFF 2019/11/06

11:10 PM

OFF 2019/11/06

11:14 PM

OFF 2019/11/06

11:16 PM

OFF 2019/11/06

11:18 PM

JCTS LLIC

Datitinnaor

11/08/2023 10:58:40 AM
Workspace: 18321054
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L10

L11

L12

L13

L14

L15

L16

L17

L18

1491

21

15

38

53

"7484452" | "7513759" |
"9188121").PN. OR
("10337508").URPN.

"12838900"

("4687421").PN. OR
("8342823").URPN.

417/456,458,568.ccls.

("4687421").PN. OR
("8342823").URPN.

("20070295411" |
"20080152523" |
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.

("3645297" | "3806285"
| "3937249" | "4467703"
| "6613579" |
"6910871").PN. OR
("7681589").URPN.

("0785912" | "3645297"
| "3937249" |
"6623259").PN. OR
("7954510").URPN.

("2766701" | "3037460"
| "3137216" | "3277837"
| "3327643" | "3372648"
| "3373695" | "3610110"
| "3666382" | "3792393"
| "4264286" | "4477236"
| "4508133" | "4520837"
| "4771801" | "4927305"
| "6073096" | "5382057"
| "56839888" |
"6419459").PN. OR
("7506574").URPN.

("1947071" |
"20020096217" |
"20040238780" |
"20080041439" |
"20110206546" |
"2236370" | "2316480" |
"2918078" | "3053500" |
"3905608" | "4084606" |
"4456440" | "4467703" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

(US-PGPUB;
USOCR)

USPAT,;
USPAT,;
USPAT,;

USPAT,;

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR
OR
OR
OR

OR

OR

OR

OR

OR

) ENERG

OFF
OFF
OFF
OFF

OFF

OFF

OFF

OFF

OFF

Y PROD

OFF
OFF
OFF
OFF

OFF

OFF

OFF

OFF

OFF

JCTS LL
Petitiong

2019/11/06
11:35 PM

2019/11/06
11:35 PM

2019/11/06
11:36 PM

2019/11/06
11:38 PM

2019/11/06
11:47 PM

2019/11/06
11:49 PM

2019/11/06
11:49 PM

2019/11/06
11:52 PM

2019/11/06
11:54 PM

C
Br

11/08/2023 10:58:40 AM
Workspace: 18321054
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"4477236" | "4508133" |

"4527961" | "4573886" |

"4699575" | "4766927" |

"4768933" | "4771801" |

"4773833" | "4878815" |

"5020809" | "5139042" |

"5145340" | "5170989" |

"5226445" | "5586530" |

"5622486" | "5787853" |

"5839468" | "5924853" |

"6176692" | "6179943" |

"6182684" | "6241492" |

"6264441" | "6267383" |

"6410127" | "6517049" |

"6623259" | "7364412" |

"8147227" |

"8915722").PN. OR

("9435454") URPN.

L19 28 ("3427988").URPN. (USPAT) OR OFF OFF 2019/11/06
11:58 PM

L20 12 ("20090081034" | (US-PGPUB; USPAT; |OR OFF OFF 2019/11/07
"20110206547" | USOCR) 12:01 AM
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

L21 28 417/456,458,568.ccls. |(US-PGPUB; USPAT; |OR ON ON 2019/11/07
and nut and bolt and USOCR) 12:44 AM
washer

L22 8047 stud with nut with (US-PGPUB; USPAT; |OR ON ON 2019/11/07
washer USOCR) 12:46 AM

L23 2285 flange same stud with | (US-PGPUB,; USPAT; |OR ON ON 2019/11/07
nut with washer USOCR) 12:46 AM

L24 478 valve and flange same |(US-PGPUB,; USPAT; |OR ON ON 2019/11/07
stud with nut with USOCR) 12:47 AM
washer

L25 1267691 417/456,458,568.ccls. |(US-PGPUB; USPAT; |OR ON ON 2019/11/07
and eye bolt USOCR) 12:50 AM

L26 3 417/456,458,568.ccls. |(US-PGPUB; USPAT; |OR ON ON 2019/11/07
and eye adj bolt USOCR) 12:50 AM

L27 201 "137".clas. and eye adj [(US-PGPUB; USPAT; |OR ON ON 2019/11/08
bolt USOCR) 07:53 AM

L28 18 ("3235272" | "4039003" |(US-PGPUB; USPAT; |OR OFF OFF 2019/11/08
| "4187872" | "4508133" [USOCR) 08:00 AM
| "4601304" | "4661050"
| "4718444" | "5362215"
| "5605449").PN. OR
("7290560").URPN.

L29 12 "137".clas. and eye adj [(US-PGPUB; USPAT; |OR ON ON 2019/11/08
bolt with cable USOCR) GD ENERGY PRODUCTS LLI@8:19 AM

L30 20 "417".clas. and eye adj [(US-PGPUB; USPAT; |OR ON Pletitione3019/11/08

11/08/2023 10:58:40 AM E X1 6H9éX of 20
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bolt with cable USOCR) 08:20 AM
L31 604 137/383.ccls. (US-PGPUB; USPAT; |OR ON ON 2019/11/08
USOCR) 02:43 PM

L32 0 137/383.ccls. and eye [(US-PGPUB; USPAT; [OR ON ON 2019/11/08
adj bolt USOCR) 02:43 PM

L33 99 137/383.ccls. and bolt  [(US-PGPUB; USPAT; [OR ON ON 2019/11/08

USOCR) 02:43 PM

L34 1 ("7140211").PN. (USPAT; USOCR) OR OFF OFF 2019/11/08

02:47 PM
L35 1 ("6164318").PN. (USPAT; USOCR) OR OFF OFF 2019/11/08
02:48 PM

L36 32 "417".clas. and (US-PGPUB; USPAT; |OR ON ON 2019/11/09
rectangular adj flange |USOCR) 08:51 AM

L37 87 "417".clas. and (US-PGPUB; USPAT; |OR ON ON 2019/11/09
rectangular near3 USOCR) 08:53 AM
flange

L38 244 "137".clas. and (US-PGPUB; USPAT; |OR ON ON 2019/11/09
rectangular near3 USOCR) 08:56 AM
flange

L39 25097 (FO04B53/22 or (US-PGPUB; USPAT; |OR OFF OFF 2020/01/23
F04B1/0421 or FPRS) 07:34 AM
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or F0O4B1/16
or F04B1/122 or
F04B53/16 or
F05B2260/301).cpc.

L40 25 ((("Foster") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/01/23
("Kelcy") near3 USOCR) 07:34 AM
("Jake™)).INV.

L41 24 ((("Nowell") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/01/23
("Mark") near3 USOCR) 07:34 AM
("S")).INV.

L42 8 ((("Ayres") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/01/23
("Brandon") near3 USOCR) 07:34 AM
("Scott")).INV.

L43 15 ((("Barnett") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/01/23
("Christopher") near3 USOCR) 07:34 AM
("Todd™)).INV.

L48 26698 (FO04B53/22 or (US-PGPUB; USPAT; |OR OFF OFF 2020/06/11
F04B1/18 or F16B39/24 |FPRS) 08:33 AM
or F04B1/122 or
F16B43/00 or
F04B1/0408 or
F04B1/16 or F04B1/145
or F04B53/16 or
F04B1/0421 or
F16B35/005 or
F05B2260/301).cpc.

L49 31 ((("Foster") near3 us-PcPUB; UsPATBDdRNERGYAPRODIYEA'S LLIGo20/06/11
("Kelcy") near3 USOCR) Petition&18:33 AM
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L50 29

L51 11

L52 19

L53 15

L54 23

L55 19

L56 2

L57 32

("Jake"))).INV.

((("Nowell") near3
("Mark™ near3
("S")).INV.

((("Ayres") near3
("Brandon") near3
("Scott")).INV.

((("Barnett") near3
("Christopher") near3
("Todd™)).INV.

(("3427988") or
("6164318") or
("7140211") or
("7290560") or
("9188121" or
("9435454" or
("9732746") or
("20020166588") or
("20080093361") or
("20110206547") or
("20130112074") or
("20170204852") or
("20170211565") or
("20180313456")).PN.

(("7186097") or
("6544012") or
("7845413" or
("9534473") or
("9371919") or
("9010412" or
("8528585") or
("7828053") or
("7789133") or
("3152787") or
("2756960") or
("2713522" or
("9260933") or
("6382940") or
("20150132157") or
("20140348677") or
("20130319220") or
("20140196883") or
("20060027779") or
("20170089473").PN.

("3235272" | "4039003"
| "4187872" | "4508133"
| "4601304" | "4661050"
| "4718444" | "5362215"
| "6605449").PN. OR
("7290560").URPN.

"16035126"

("1581778" | "1957998"
| "1963684" |
"20110079302" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR) GL

OR

OR

OR

OR

OR

OR

OR

OR
) ENERG

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
Y PROD

OFF 2020/06/11

08:33 AM

OFF 2020/06/11

08:33 AM

OFF 2020/06/11

08:33 AM

OFF 2020/06/11

08:37 AM

OFF 2020/06/11

08:38 AM

OFF 2020/06/11

09:37 AM

OFF 2020/06/11

10:00 AM

OFF 2020/06/11
JCTS LLjT2:58 PM
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"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" |
"5345965" | "7222837" |
"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.
L58 24 ("20070295411" | (US-PGPUB; USPAT; |OR OFF OFF 2020/06/11
"20080152523" | USOCR) 01:02 PM
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.
L59 38 ("3053500").URPN. (USPAT) OR OFF OFF 2020/06/11
02:38 PM
L60 54 ("1947071" | (US-PGPUB; USPAT; |OR OFF OFF 2020/06/11
"20020096217" | USOCR) 02:41 PM
"20040238780" |
"20080041439" |
"20110206546" |
"2236370" | "2316480" |
"2918078" | "3053500" |
"3905608" | "4084606" |
"4456440" | "4467703" |
"4477236" | "4508133" |
"4527961" | "4573886" |
"4699575" | "4766927" |
"4768933" | "4771801" |
"4773833" | "4878815" |
"5020809" | "5139042" |
"5145340" | "5170989" |
"5226445" | "5586530" |
"5622486" | "5787853" |
"5830468" | "5924853" |
"6176692" | "6179943" |
"6182684" | "6241492" |
"6264441" | "6267383" |
"6410127" | "6517049" |
"6623259" | "7364412" |
"8147227" |
"8915722")_PN_ OR GE’ ENERGY PROD JCTS LLC
("9435454").URPN. Petitioner
11/08/2023 10:58:40 AM E X1 6:94% of 20
Workspace: 18321054
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L61 43

L62 61

("4456440" | "4467703"
| "4477236" |
"4768933").PN. OR
("6623259").URPN.

(("1316539") or
("1822682") or
("2856857") or
("3173648") or
("3257952") or
("3373695") or
("3474808") or
("4047850") or
("4520837") or
("4778347") or
("4948349" or
("4984970") or
("5073096") or
("5207242") or
("5362215") or
("5370148") or
("d383053") or
("6257626") or
("6910871") or
("7296591") or
("7335002") or
("7513759") or
("d616966") or
("d631142" or
("8317498") or
("d731035") or
("d737497") or
("d748228" or
("9416887") or
("9631739") or
("d787029") or
("9822894") or
("d806241" or
("4470771") or
("4768933") or
("4771801") or
("6641112") or
("7168440") or
("20060002806") or
("20080006089") or
("20080008605") or
("20110173814") or
("20110189040") or
("20120187321") or
("20140127062") or
("20150084335") or
("20160123313") or
("20170002947") or
("20180313456") or
("20190011051") or
("20040234404") or
("20100243255") or
("20110079302") or
("20120141308").PN.

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

) ENERG

OFF

ON

Y PROD

OFF 2020/06/11

05:39 PM

ON 2020/06/16
03:21 PM

JCTS LLIC
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L63 31 ((("Nowell") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Mark") near3 USOCR) 12:05 PM
("S")).INV.
L64 33 ((("Foster") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Kelcy") near3 USOCR) 12:06 PM
("Jake™)).INV.
L65 21 ((("Barnett") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Christopher") near3 USOCR) 12:06 PM
("Todd™)).INV.
L66 4 ((("Thomas") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Micheal") near3 USOCR) 12:06 PM
("Cole")).INV.
L6e7 13 ((("Ayres") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Brandon") near3 USOCR) 12:06 PM
("Scott")).INV.
L68 16 ((("May") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Michael") near3 USOCR) 12:06 PM
("Eugene™))).INV.
L69 13 ((("Lapointe") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Guy") near3 USOCR) 12:06 PM
("J"N).INV.
L70 27321 (FO04B53/22 or (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
F16B35/005 or FPRS) 12:07 PM
F16B43/00 or
F16B39/24 or
F04B53/16 or
F04B1/0408 or
F04B1/0421 or
F04B1/122 or F04B1/18
or F04B1/145 or
F04B1/16 or
F05B2260/301).cpc.
L71 1 ("20110236238").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/10/02
USOCR) 10:04 AM
L72 2 (("8365754") or (US-PGPUB; USPAT; |OR OFF OFF 2020/10/02
("10221847")).PN. USOCR) 10:05 AM
L73 25 ("2845085" | "3074382" |(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "3330294" | "3580275" [USOCR) 10:06 AM
| "3913615").PN. OR
("4039003").URPN.
L74 34 ("1581778" | "1957998" |(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "1963684" | USOCR) 10:12 AM
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" |
"5345965" | "7222837" | GD ENERGY PRODUCTS LLC
7591450" | "7641175" | Petitionér
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L75

L76

L77

L78

L79

L80

39

19

26

21

34

"7681589" |
"8141849").PN. OR
("9927036").URPN.

("2766701" | "3037460"
| "3137216" | "3277837"
| "3327643" | "3372648"
| "3373695" | "3610110"
| "3666382" | "3792393"
| "4264286" | "4477236"
| "4508133" | "4520837"
| "4771801" | "4927305"
| "6073096" | "5382057"
| "56839888" |
"6419459").PN. OR
("7506574").URPN.

("3235272" | "4039003"
| "4187872" | "4508133"
| "4601304" | "4661050"
| "4718444" | "5362215"
| "6605449").PN. OR
("7290560").URPN.

("3137216").URPN.

("1738104" | "2655870"
| "2766701" | "3137216"
| "3330217" | "3469855"
| "3556690").PN. OR
("3792939").URPN.

("20100054974" |
"20100278661" |
"20100319529" |
"20110173814" |
"20170089334" |
"2304991" | "2809059" |
"3435777" | "4394872" |
"4516477" | "4601304" |
"6209445" | "7290560" |
"7770509" | "7866346" |
"8365754" | "8393260" |
"8763496").PN. OR
("10167859").URPN.

(("3053500") or
("3146724" or
("3179121" or
("3589387") or
("3679332") or
("4170214") or
("4363463") or
("4388050") or
("4467703") or
("4773833") or
("4861241") or
("4878815") or
("5059101") or
("5226445" or
("5507219") or

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

ON

Y PROD

OFF

OFF

OFF

OFF

OFF

ON

JCTS LL
Petitiong

2020/10/06
10:16 AM

2020/10/06
10:22 AM

2020/10/06
10:35 AM

2020/10/06
10:39 AM

2020/10/06
10:55 AM

2020/10/06
01:21 PM

C
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L81

L82

L83

L84

L85

L86

27394

12

25

36

("5524902") or
("6419459") or
("10184470") or
("7963502") or
("8360094") or
("8528462") or
("8701546") or
("9328745") or
("20040170507") or
("20080279706") or
("20120063936") or
("20130020521") or
("20130202458") or
("20150144826") or
("20160160848") or
("20180017173").PN.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.
and eye adj bolt

("8100407").PN.

(("8100407") or
("4861241").PN.

("0410918" | "3940151"
| "4540186").PN. OR
("5145340").URPN.

("1581778" | "1957998"
| "1963684" |
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" |

(US-PGPUB; USPAT:
FPRS)

(US-PGPUB; USPAT:
FPRS)

(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR
OR

OR

OR

) ENERG

OFF

OFF

OFF
OFF

OFF

OFF

Y PROD

OFF

OFF

OFF
OFF

OFF

OFF

JCTS LL
Petitiong

2020/10/07
04:09 PM

2020/10/07
04:09 PM

2021/06/17
09:52 AM

2021/06/17
10:18 AM

2021/06/17
10:24 AM

2021/06/17
10:27 AM

C
Br

11/08/2023 10:58:40 AM
Workspace: 18321054
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L87

L88

L89

L90

L91

L92

L93

L94

31

10

18

13

45

60

"5345965" | "7222837" |
"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

("20070295411" |
"20080152523" |
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.

("20120063936" |
"20120189477" |
"5171136" | "5362215" |
"6209445" | "7290560" |
"8074679" |
"8465268").PN. OR
("9243630").URPN.

("20090081034" |
"20110206547" |
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

("20110296982" |
"7290560" | "7335002" |
"7364412" | "7404704" |
"7506574").PN. OR
("8402880").URPN.

"20190128104"
("3053500").URPN.
"10670013"

("1013745" | "1624852"
| "2126007" | "2485940"
| "2716034" | "2745687"
| "2809059" | "3232639"
| "3366425" | "3419280"
| "3588126" | "3735991"
| "3762725" | "3785659"
| "3833228" | "3887198"
| "3907307" | "4135546"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)
(USPAT)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR
OR
OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF
OFF
OFF

OFF

Y PROD

OFF

OFF

OFF

OFF

OFF
OFF
OFF

OFF

JCTS LL

Pgtition

2021/06/17
10:29 AM

2021/06/17
10:32 AM

2021/06/17
10:33 AM

2021/06/17
10:35 AM

2021/06/17
11:17 AM

2021/06/17
12:53 PM

2021/06/17
01:27 PM

2021/07/21
02:06 PM

C

r
=4

11/08/2023 10:58:40 AM
Workspace: 18321054
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L95 44

| "4155559" | "4289317"
| "4351531" | "4394872"
| "4602791" | "4630636"
| "4758135" | "4775303"
| "4867460" | "4878815"
| "5062397" | "5088745"
| "5090087" | "5263682"
| "56267533" | "5297805"
| "5636688" | "5636975"
| "6716055" | "5845909"
| "6167959" |
"6428291").PN. OR
("8100407").URPN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-$ or US-
9927036-3$ or US-
7506574-3$ or US-
5020809-$ or US-
3053500-$ or Us-
7335002-$ or US-
7290560-$ or US-
4039003-$ or US-
6623259-$ or US-
5145340-3$ or US-
7681589-3$ or US-
8465268-3$ or US-
8402880-$ or US-
7984671-3$ or US-
10167859-$ or US-
9243630-3$ or US-
8360094-3 or US-
3792939-$ or US-
8763496-3 or US-
7866346-3).did. or (US-
4861241-% or US-
10962001-$ or US-
10519950-$ or US-
10941765-$ or US-
8100407-$ or US-
9638251-3$ or US-
6167959-$ or US-
2745687-9).did. or (US-
3053500-$ or Us-
3137216-$ or US-
1013745-$).did.

(US-PGPUB; USPAT:
USOCR)

GO

OR

) ENERG

OFF

Y PROD

OFF 2021/07/22
12:55 PM

JCTS LLIC

11/08/2023 10:58:40 AM

Workspace: 18321054
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L96 19
L97 1
L98 1

L99 44

L100 59

L95 and bolts
("9328745").PN.
("3735991").PN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-$ or US-
9927036-3$ or US-
7506574-3$ or US-
5020809-$ or US-
3053500-$ or Us-
7335002-$ or US-
7290560-$ or US-
4039003-$ or US-
6623259-$ or US-
5145340-3$ or US-
7681589-3$ or US-
8465268-3$ or US-
8402880-$ or US-
7984671-3$ or US-
10167859-$ or US-
9243630-3$ or US-
8360094-3 or US-
3792939-$ or US-
8763496-3 or US-
7866346-3).did. or (US-
4861241-% or US-
10962001-$ or US-
10519950-$ or US-
10941765-$ or US-
8100407-$ or US-
9638251-3$ or US-
6167959-$ or US-
2745687-9).did. or (US-
3053500-$ or Us-
3137216-$ or US-
1013745-$).did.

("1911670" | "1947198"
| "2048320" | "2069443"
| "2159306" | "2179814"
| "2182246" | "2219064"
| "2567479" | "2628112"
| "2721748" | "3244424"
| "3395923" | "3468374"

(US-PGPUB; USPAT)
(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR
OR
OR

OR

OR

) ENERG

OFF
OFF
OFF

OFF

OFF

Y PROD

OFF
OFF
OFF

OFF

OFF

JCTS LL
Petitiong

2021/07/22
12:56 PM

2021/07/23
08:57 AM

2021/07/23
09:03 AM

2021112114
10:24 AM

2022/03/15
01:34 PM

C
Br

11/08/2023 10:58:40 AM
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L101 8

L102 46

| "3512787" | "3675933"
| "3722894" | "3886804"
| "3887196" | "4008897"
| "4320799" | "4345766"
| "4490097" | "4560176"
| "4907650" | "4981174"
| "5067563" | "5137083"
| "56343944" | "5538080"
| "56636688" |
"5803169").PN. OR
("6167959").URPN.

"16876414"

((US-4861241-A OR
US-8465268-B2 OR
US-8402880-B2 OR
US-7984671-B2 OR
US-10167859-B2 OR
US-9243630-B2 OR
US-8360094-B2 OR
US-3792939-A OR US-
8763496-B2 OR US-
7866346-B1 OR US-
7681589-B2 OR US-
10962001-B2 OR US
10519950-B2 OR US-
10941765-B2 OR US-
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-
3244424-A OR US-
7506574-B2 OR US-
9732746-B2 OR US-
9435454-B2 OR US-
9188121-B1 OR US-
3427988-A OR US-
3527550-A OR US-
6544012-B1 OR US-
4568249-A OR US-
9927036-B2 OR US-
5020809-A OR US-
3053500-A OR US-
7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-
6623259-B1 OR US-
5145340-A).did. AND
USPT.dbnm.) OR ((US-
3137216-A OR US-
1013745-A OR US-
3244424-A OR US-
3053500-A).did. AND
USOC.dbnm.) OR ((US-
20170089334-A1 OR
US-20120063936-A1

(US-PGPUB; USPAT; [ADJ
USOCR; FPRS;

DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

ADJ

GD ENERG

ON

ON

Y PRODUCTS LL

ON

ON

2022/09/07
09:12 AM

2022/09/09
09:16 AM

C

Pgtition

r
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OR US-20110206547-

A1 OR US-

20070295411-A1 OR

US-20170089473-A1

OR US-20050247346-

A1 OR US-

20130263932-A1).did.

AND PGPB.dbnm.)

L103 53 "3244424" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09

USOCR; FIT (AP, AT, 10:11 AM
AU, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L104 25 ("3645297" | "3806285" |(US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
| "3937249" | "4467703" |USOCR) 10:24 AM
| "5613579" |
"6910871").pn. OR
("7681589").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L1035 67988 (FO4B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
F04B1/0408 or USOCR; FIT (AP, AT, 10:27 AM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA,CH, CN, CS, CU,
F04B1/145 or F04B1/16 |CZ, DD, DE, DK, EA,
or F04B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT,JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, S, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L106 166 (("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
("Kelcy")) OR USOCR; EPO; JPO; 11:47 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR

(("AYRES") near3

("Brandon")) OR

(("BARNETT") near3

(‘Christopher?))) INV. GO ENERGY PRODUCTS LLC
L107 480 luharuka (US-PGPUB; USPAT; |ADJ ON QDntiti anaa022/09/09
11/08/2023 10:58:40 AM E X1 6Hgé5 of 20
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USOCR) 03:06 PM

L108 1 "20130319220" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09

USOCR) 03:07 PM

L109 176 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/12114
("Kelcy™) OR USOCR; EPO; JPO; 04:16 PM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(""AYRES") near3
("Brandon")) OR
("BARNETT") near3
("Christopher))).INV.

L110 70454 (FO04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/12114
F04B1/0408 or USOCR; FIT (AP, AT, 04:16 PM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 |CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L111 61 ("20110206547""'20180 | (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
363642""3427988"|"38 |USOCR; FPRS; 11:06 AM
34666"|"3870071"|"446 |DERWENT)
7703"|"5362215""7335
002"|"8733733"|"31851
75"|"3279558").PN.

L112 218 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
("Kelcy™) OR USOCR; EPO; JPO; 11:07 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(""AYRES") near3
("Brandon")) OR
("BARNETT") near3
("Christopher))).INV.

L113 72952 (FO04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
F04B1/0408 or USOCR; FIT (AU, AP, 11:07 AM
F04B1/0421 or AT, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 |CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, OA, RU, SU, WO,
F16B43/00 or MC, MD, MY, NL, NO,
F05B2260/301).cpc. NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO: GD ENERGY PRODUCTS LLC
JPO; DERWENT; Petitioner
11/08/2023 10:58:40 AM E X1 69416 of 20
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L114 67

L115 2

L116 48

("4187059" | "4477236"
| "4520842" | "4527961"
| "4550646" | "4573886"

| "4618316").pn. OR

("4861241").urpn. AND

(PGPB | USPT |
USOC).dbnm.

"62265909"

((US-7506574-B2 OR
US-9435454-B2 OR
US-9188121-B1 OR

US-3427988-A OR US-

3527550-A OR US-

6544012-B1 OR US-
4568249-A OR US-

9927036-B2 OR US-
8465268-B2 OR US-
5020809-A OR US-

3053500-A OR US-

7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-

6623259-B1 OR US-
5145340-A OR US-

7681589-B2 OR US-
4861241-A OR US-

8402880-B2 OR US-
7984671-B2 OR US-
10167859-B2 OR US
9243630-B2 OR US-
8360094-B2 OR US-
3792939-A OR US-

8763496-B2 OR US-
7866346-B1 OR US-
9732746-B2 OR US-
10962001-B2 OR US-
10519950-B2 OR US-
10941765-B2 OR US
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-

3244424-A).did. AND

USPT.dbnm.) OR ((US-

20170089473-A1 OR
US-20120063936-A1
OR US-20110206547-
A1 OR US-
20070295411-A1 OR
US-20050247346-A1
OR US-20170089334-
A1 OR US-
20130263932-A1 OR
US-20130319220-A1
OR US-20180363642-

IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

GO

ADJ

ADJ

ADJ

) ENERG

ON

ON

ON

Y PROD

ON

ON

ON

JCTS LLIC
Petitiongr

2023/08/03
10:21 AM

2023/08/03
10:25 AM

2023/08/04
08:26 AM

11/08/2023 10:58:40 AM
Workspace: 18321054
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A1).did. AND
PGPB.dbnm.) OR ((US-

3053500-A OR US-

3244424-A OR US-

3137216-A OR US-

1013745-A).did. AND

USOC.dbnm.)

L117 2 116 AND socket WITH [(US-PGPUB; USPAT; |ADJ ON ON 2023/08/04

screw USOCR; FIT (AU, AP, 08:27 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:;
JPO; DERWENT;
IBM_TDB)

L118 951 (F04B53/22 OR (US-PGPUB; USPAT; |ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,
F04B1/145 OR Cz, DD, DE, DK, EA,
F04B1/16 OR F04B1/18 |EE, EP, ES, FI, FR, GB,
OR F04B53/16 OR HR, HU, ID, IE, IL, IS,
F16B35/005 OR IT, JP, KR, LT, LU, LV,
F16B39/24 OR MA, MC, MD, MY, NL,
F16B43/00 OR NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
AND socket WITH SG, S, SK, SU, TH,
screw TN, TR, TW, UA, VN,
WO); FPRS; EPO:;
JPO; DERWENT;
IBM_TDB)

L119 69 (F04B53/22 OR (US-PGPUB; USPAT; |ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,
F04B1/145 OR Cz, DD, DE, DK, EA,
F04B1/16 OR F04B1/18 |EE, EP, ES, FI, FR, GB,
OR F04B53/16 OR HR, HU, ID, IE, IL, IS,
F16B35/005 OR IT, JP, KR, LT, LU, LV,
F16B39/24 OR MA, MC, MD, MY, NL,
F16B43/00 OR NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
AND socket WITH SG, S, SK, SU, TH,
screw AND fluid ADJ  |TN, TR, TW, UA, VN,
end WO); FPRS; EPO:;
JPO; DERWENT;
IBM_TDB)

L120 46 ("10082137" OR (US-PGPUB; USPA%DA%!J\]ERG%I\F ROD ‘&QITS I-Lgoze,/wos
"10221847" OR Petition&ro:54 Am

11/08/2023 10:58:40 AM E X1 6018 of 20
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L121 231

L122 72

"10519950" OR
"10760567" OR
"20040234404" OR
"20060002806" OR
"20090123303" OR
"20100038070" OR
"20110189040" OR
"20110206547" OR
"20110236238" OR
"20120141308" OR
"20130202458" OR
"20130319220" OR
"20140348677" OR
"20150132157" OR
"20170218951" OR
"20190011051" OR
"20200232455" OR
"20210270382" OR
"20220390029" OR
"3005412" OR
"3053500" OR
"3146724" OR
"3427988" OR
"3679332" OR
"4432386" OR
"4520837" OR
"4758135" OR
"4768933" OR
"4771801" OR
"4773833" OR
"4861241" OR
"5073096" OR
"5226445" OR
"5362215" OR
"7290560" OR
"7296591" OR
"7335002" OR
"7506574" OR
"7866346" OR
"8360094" OR
"8365754" OR
"8998593" OR
"9188121" OR
"D933104").pn.

((("FOSTER") near3
("Kelcy™) OR
(("NOWELL") near3
("Mark")) OR
(""AYRES") near3
("Brandon")) OR
("BARNETT") near3
("Christopher))).INV.

("4187059" | "4477236"
| "4520842" | "4527961"
| "4550646" | "4573886"
| "4618316").pn. OR

("4861241").urpn. AND

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT:
USOCR)

GO

ADJ

ADJ

) ENERG

ON

ON

Y PROD

ON

ON

JCTS LL

Pgtition

2023/11/08
10:58 AM

2023/11/08
10:58 AM

C

r
=4
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(PGPB | USPT |
USOC).dbnm.

PE2E SEARCH - Search History (Interference)
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Amendment

In response to the action issued August 9, 2023, please amend the above

referenced application as follows:
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Claims

1. (currently amended). A fluid end assembly, comprising:

a housing made of a single, integrally-formed piece and comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal
chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the second
opening aligned with the second horizontal bore, the first opening exposing
the first plug and the second opening exposing the second plug;

a first retaining nut installed within the first opening formed in the plate; and

a second retaining nut installed within the second opening formed in the plate.

GD ENERGY PRODUCTS LLC

2 Petitioner
EX1002

Page 160 of 348



2. (original). The fluid end assembly of claim 1, in which the first retaining nut abuts
the first plug.

3. (original). The fluid end assembly of claim 2, in which the second retaining nut
abuts the second plug.

4. (original). The fluid end assembly of claim 1, in which the plate comprises a
plurality of fastener openings that align with a plurality of threaded openings formed in the
housing in a one-to-one relationship, the fluid end assembly further comprising:

a plurality of fasteners, each of the plurality of fasteners installed within a

corresponding one of the aligned fastener openings and threaded openings.

5. (original). The fluid end assembly of claim 1, further comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate
and into the housing to fasten the plate to the housing.

6. (original). The fluid end assembly of claim 5, in which each of the plurality of

fasteners is a threaded fastener.

7. (original). The fluid end assembly of claim 1, in which the first retaining nut is
threaded into the first opening formed in the plate.

8. (original). The fluid end assembly of claim 1, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

9. (original). The fluid end assembly of claim 1, further comprising:

a first component having a central opening formed therein, at least a portion of the
first component installed within the first horizontal bore and at least a portion
of the first reciprocating plunger installed within the central opening of the
first component;

in which the first component is attached to the housing using a plurality of fasteners.
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10. (currently amended). A fluid end assembly, comprising:

a housing made of a single, integrally-formed piece and comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the second
opening aligned with the second horizontal bore;

a first retaining nut installed within the first opening formed in the plate; and

a second retaining nut installed within the second opening formed in the plate.

11. (currently amended). The fluid end assembly of claim [[1]] 10, further
comprising:

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal

chamber;
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in which the first plug is positioned adjacent the first retaining nut; and

in which the second plug is positioned adjacent the second retaining nut.

12. (original). The fluid end assembly of claim 11, in which the first retaining nut
abuts the first plug; and in which the second retaining nut abuts the second plug.

13. (currently amended). The fluid end assembly of claim [[1]] 11, further
comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

14. (currently amended). The fluid end assembly of claim [[1]] 10, further

comprising:

a first component having a central opening formed therein, at least a portion of the

first component installed within the first horizontal bore;

a first reciprocating plunger, at least a portion of the first reciprocating plunger

installed within the central opening of the first component;

in which the first component is attached to the housing using a plurality of fasteners.

15. (original). The fluid end assembly of claim 14, in which the plurality of fasteners
are each socket-headed screws.

16. (currently amended). The fluid end assembly of claim [[1]] 10, in which the plate
comprises a plurality of fastener openings that align with a plurality of threaded openings
formed in the housing in a one-to-one relationship, the fluid end assembly further
comprising:

a plurality of fasteners, each of the plurality of fasteners installed within a

corresponding one of the aligned fastener openings and threaded openings.

17. (currently amended). The fluid end assembly of claim [[1]] 10, further
comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate

and into the housing to fasten the plate to the housing.
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18. (original). The fluid end assembly of claim 17, in which each of the plurality of
fasteners is a threaded fastener.

19. (currently amended). The fluid end assembly of claim [[1]] 10, in which the first
retaining nut is threaded into the first opening formed in the plate.

20. (original). The fluid end assembly of claim 19, in which the second retaining nut

is threaded into the second opening formed in the plate.
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Remarks

A. Status of claims.

Claims 1, 10, 11, 13, 14, 16, 17, and 19 are amended herein. Claims 11, 13, 14, 16,
17, and 19 are amended herein to depend from claim 10. These claims were mistakenly

drafted to depend from claim 1.

B. Claims 1-14 and 16-20 are not rendered obvious over the
combination of Orr and Salih.

The Examiner rejected claims 1-14 and 16-20 under 35 U.S.C. §103 as being
unpatentable over U.S. Pat. No. 7,290,560, issued to Orr et al. (hereinafter “Orr”) in
view of U.S. Pat. Publ. No. 2018/0363642, authored by Salih et al. (hereinafter “Salih”).
Reconsideration of the rejection of these claims is requested.

Claim 1, as amended, requires, “a housing made of a single, integrally-formed
piece and comprising: a first horizontal bore and a first vertical bore formed within the
housing, the first vertical bore intersecting the first horizontal bore to form a first
internal chamber;” and “a second horizontal bore and a second vertical bore formed
within the housing, the second vertical bore intersecting the second horizontal bore to
form a second internal chamber....”

Orr teaches modular fluid end blocks 52. Orr, col. 3, lines 15 and 16, Fig. 3. Each
block 52 has a single bore 54 and bore 56 formed therein. Orr, col. 3, lines 25-30, Figs.
3 and 4. Orr does not teach or suggest a fluid end block having multiple horizontal and
vertical bores formed therein, as recited by claim 1.

Salih does not teach or suggest the features missing from Orr. Like Orr, Salih
teaches separately formed individual fluid end bodies 20. Salih, 1 35, Figs. 1-3. Salih
teaches away from using a housing made of a single, integrally-formed piece and having
multiple horizontal and vertical bores formed therein. See Salih, 1 35 (“each fluid end
body (20) may be independently removed from the power end assembly...for servicing,

without having to remove the other fluid end bodies (20)...[i]n comparison with
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conventional fluid end bodies that monolithically define a plurality of plunger bores, this
may allow for a reduction of servicing and replacement costs....”). The combination of
Orr and Salih thus does not teach or suggest the housing required by claim 1.

Claim 1 further requires:

“a first pair of valves, each valve installed within the first vertical bore and
positioned on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;...

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the
second opening aligned with the second horizontal bore, the first opening
exposing the first plug and the second opening exposing the second
plug....”

Orr discloses valves installed within the vertical bore 54. Orr, Fig. 4. As noted by
the Examiner, Orr does not disclose the plate required by claim 1. Action at 4. Orr
instead teaches a single locking ring 60 attached to each modular fluid end block 52.
Orr, Fig. 3.

The Examiner cited the “plate” required by claim 1 as the discharge manifold 70
taught by Salih. Action at 4. Salih’s discharge manifold 70 is not just a “plate” but is a
fluid conduit configured to house multiple discharge valve assemblies 120. Salih, Figs. 1
and 6, 9140 and 41. Salih teaches an artisan to move discharge valves out of vertical
bores, as shown in Orr, and place the valves within a discharge fluid manifold at the
front of a fluid end body. Salih, 11 3-5, 39 and 41, Figs. 1 and 6. Salih accordingly
teaches an artisan to move Orr’s discharge valves out of Orr’s vertical bores 54 and place
them in a separate fluid manifold. Such configuration is in conflict to claim 1’s
requirement of a first and a second pair of valves positioned within corresponding first

and second vertical bores.
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The Examiner’s assertion that Salih suggests leaving Orr as is but combining
Orr’s multiple locking rings 60 into one for easier alignment is contradicted by Salih’s
design. Salih, in fact, discourages the use of a single shared part for non-valve housing
features. Salih’s fluid end bodies 20 are designed to be individually removable for
servicing without affecting other components. Salih, §35. Attaching Orr’s modular
blocks 52 together using a single locking ring 60 makes them less serviceable compared
to Salih’s teachings. One would have to remove the entire shared locking ring 60 to
service a single modular block 52 instead of simply removing a single locking ring 60 on
only the afflicted module block 52. Salih thus does not teach or suggest an artisan to
modify Orr as asserted by the Examiner.

For the above reasons, the combination of Orr and Salih does not teach or
suggest all of the features of claim 1. Claim 1 is accordingly not rendered obvious over
the combination of Orr and Salih, and the Section 103 rejection of claim 1 should be
withdrawn.

Claims 2-9 depend from claim 1 and include all its limitations. Claims 2-9 are
not rendered obvious over the combination of Orr and Salih for the same reasons as
claim 1, and the Section 103 rejection of these claims should be withdrawn.

Claim 10, as amended, requires, “a housing made of a single, integrally-

formed piece and comprising: a first horizontal bore and a first vertical bore formed

within the housing, the first vertical bore intersecting the first horizontal bore to form a
first internal chamber;” and “a second horizontal bore and a second vertical bore formed
within the housing, the second vertical bore intersecting the second horizontal bore to
form a second internal chamber....”

Claim 10 further requires:

“a first pair of valves, each valve installed within the first vertical bore and

positioned on opposite sides of the first internal chamber;
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a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the
second opening aligned with the second horizontal bore....”

Claim 10 is not rendered obvious over the combination of Orr and Salih for the

same reasons as claim 1, and the Section 103 rejection of claim 10 should be withdrawn.

Claims 11-14 and 16-20 depend from claim 10 and include all its limitations.

Claims 11-14 and 16-20 are not rendered obvious over the combination of Orr and Salih
for the same reasons as claim 10, and the Section 103 rejection of these claims should be

withdrawn.

C. Claim 15 is not rendered obvious over the combination of Orr,
Salih and Morreale.

The Examiner rejected claim 15 under 35 U.S.C. §103 as being unpatentable over
Orr and Salih in view of U.S. Pat. Publ. No. 2017/0211565, authored by Morreale et al.
(hereinafter “Morreale”). Reconsideration of the rejection of claim 15 is requested.

As discussed above, the combination of Orr and Salih does not teach or suggest
all of the features of claim 10. Morreale was cited for its disclosure of socket head
screws. Action at 10. While Morreale discloses a housing made of a single, integrally-
formed piece and having multiple bores formed therein, both Orr and Salih teach away
from the using a single housing. An artisan would thus not be motivated to modify Orr
or Salih to use the single housing of Morreale. Claim 10 is accordingly not rendered
obvious over the combination of Orr, Salih, and Morreale.

Claim 15 depends from claim 1 and includes all its limitations. Claim 15 is not
rendered obvious over the combination of Orr, Salih, and Morreale for the same reasons

as claim 10, and the Section 103 rejection of claim 15 should be withdrawn.
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It is submitted that all of the claims are allowable, and a Notice of Allowance
courteously is solicited. Should the Examiner have any questions or comments
regarding this response or the application, Applicant’s attorney would welcome the
opportunity to discuss the same with the Examiner. Recognizing that Internet
communications are not secure, we hereby authorize the USPTO to communicate with
any authorized representative concerning any subject matter of this application by
electronic mail. We understand that a copy of these communications will be made of
record in the application file.

This is intended to be a complete response to the Office action dated August 9,
2023.

Respectfully submitted,

/Kelly J. Kress/

Kelly J. Kress, Reg. No. 69,894
Tomlinson McKinstry, P.C.

Two Leadership Square

211 North Robinson Ave., Suite 450
Oklahoma City, Oklahoma 73102
Direct Telephone: 405/606-3360
Main Telephone: 405/606-3350
Fax: 866/633-6160

Attorney for Applicant(s)
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FLUID END WITH PROTECTED FLOW PASSAGES
AND KIT FOR SAME

Cross-Reference to Related Application

[0001] This application claims priority from US Non-Provisional Applications Serial Nos.
14/210,931 and 14/211,017, each of which claims priotity from US Provisional Patent
Application Serial No. 81/800,852, filed March 15, 2013, the disclosure of all of which

are hereby incorporated by reference in their entireties.

Field of the Invention

[0002] The present invention generally relates to hydraulic fracturing pump systems

and, more particularly, to the fluid ends of multiplex reciprocating fracturing pumps.

Backaround

[0003] Multiplex reciprocating pumps are generally used to pump high pressure
fracturing fluids into wells for recovery of oil and gas trapped in shale formations and the
like. Typically, these pumps have two sections, a power end which is coupled to a
diesel engine and transmission that drives the pump and plungers in the fluid ends in

which a mix of water, sand and chemicals are pressurized up to 156,000 psi or more.
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[0004] These multiplex reciprocating pumps are commonly in the form of triplex pumps
having three fluid cylinders and quintuplex pumps that have five cylinders. It will be
appreciated, however, that the present disclosure has application to pumps which can
utilize the features thereof in forms other than the triplex and quintuplex pumps. The
fluid ends of these pumps typically comprise a single block having cylinders bored
therein and are commonly referred to as monoblock fluid ends or an assembly of
individual bodies with cylinders, referred to as modular fluid ends.

[0005] The pumping cycle of a fluid end is composed of two stages, a suction cycle
during which a piston moves outward in a bore, thereby lowering the fluid pressure in
the inlet to a fluid end and a discharge cycle during which the plunger moves forward in
the plunger bore, thereby progressively increasing the fluid pressure to a predetermined
level for discharge through a discharge pipe to a well site.

[0006] Fluid ends used in well site applications for oil and gas exploration have limited
service life due to fatigue crack failures, These failures are a result of operating
pressures, mechanical stresses, erosion and corrosion of the internal passages which

have been addressed in prior art efforts with limited success.

Discussion of the Prior Art

[0007] International Application No. PCT/IB2011/002771 (International Publication No.
WO 2012 052842 A2 entitled "Fluid End Reinforced With Abrasive Resistant Insert,

Coating or Lining”) describes the use of inserts in wear prone areas only and, as such,
does not provide erosion, corrosion and fatigue crack protection throughout the entire

flow passages in the fluid end.

GD ENERGY PRODUCTS LLC
Petitioner

EX1002

Page 181 of 348



WO 2014/144113 PCT/US2014/028390

[0008] U.S. Patent Publication 2008/0080994 A1, “Fluid End Reinforced With a
Composite Material,” is directed to a fluid end of a reciprocating pump wherein carbon
steel thin base material is formed into three tubes which are welded and then
hydroformed to give a cross-like configuration. That structure is reinforced with a
composite that provides some additional stress resistance and reduced weight,
however, it does not utilize the inherent benefits of the originally designed high strength
steel in the fluid block.

[0009] U.S. Patent 3,786,729 is directed to a liner seal for the plunger bore and does not
address the protection of high stress areas such as those associated with intersecting

hores.

Summary of the Invention

[00010] This disclosure is generally directed to systems for substantially protecting
the portions of the fluid end body flow passages from impingement by high pressure
fracking fluid passing therethrough to provide enhanced erosion and corrosion
resistance as well as improved fatigue properties and extended service life.

[00011] A first aspect of this disclosure is directed to one or more sleeve
components sleeve components and/or one or more cartridge components which
cooperate to protect flow passages in fluid end body portions surrounding the outer
surface thereof from direct impingement thereon by high pressure fracking fluid passing

through said fluid end.
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[00012] A further aspect of this disclosure is directed to a sleeve that is received in
a plunger bore of a fluid end body which sleeve includes a pair of apertures that are
connected to, and in flow communication with, the outlet of the suction bore and the
inlet of in the discharge bore,

[00013}] In accordance with another aspect of the disclosure, a kit which includes
one or more sleeves, and/or one or more cartridges are provided for installation in a
conventional fluid end steel body which, when installed therein, cooperate to protect the
fluid end body portions surrounding the outer surfaces thereof from impingement by
high pressure fracking fluid passing through said fluid end.

[00014] A further aspect of the present invention is directed to a method of
installing one or more components in the flow passages of a fluid end body of a
reciprocating pump used in the recovery of oll and gas for the purpose of extending the
service life thereof and to minimize the effects of erosion, corrosion and fatigue, such
components being configured and located within one or more bores in said fluid end
body to protect the portions of said fluid end body surrounding those components
including portions thereof associated with high stress areas such as the corners of
intersecting bores.

[00015) it is to be understood that the foregoing general description and the
following detailed description are exemplary and provided for purposes of explanation
only and are not restrictive of the subject matter claimed. Further features and objects
of the present disclosure will become apparent in the following description of the

example embodiments and from the appended claims.

GD ENERGY PRODUCTS LLC
Petitioner

EX1002

Page 183 of 348



WO 2014/144113 PCT/US2014/028390

Description of the Drawings

[00016] In describing the preferred embodiments, reference is made to the
accompanying drawing figures or in like parts have like reference numerals and
wherein:

[00017] Fig. 1 is a schematic ilustration of a power end and fluid end of a

reciprocating pump used in the recovery of oil and natural gas;

[00018] Fig. 2 is a perspective view of the block component of the ffuid end shown
in Fig. 1;
[00019] Fig. 3 is a side elevational view as seen from the mounting flange surface

of the fluid end block shown in Figs. 2 and 3;

[00020] Fig. 4 is a top plan view of the fluid end block shown in Fig. 2;

[00021] Fig. 5 is a sectional view of the fluid end block shown in Fig, 3 taken along
the sectional line5-6 of Fig. 3 which has been modified to accept the components of the
first embodiment described herein, but prior to the installation of such components;
[00022] Fig. 6 is a perspective view of a sleeve component suitable for use in

accordance with the first embodiment of the present disclosure;

[00023] Fig. 7 is an end view of the sleeve shown in Fig. 6;
[00024) Fig. 8 is a side elevational view of the sleeve shown in Figs. 6 and 7,
[00025] Fig. 9 is a sectional view of the sleeve shown in Figs. 6-8 taken along the

section line 9-9 of Fig. 7;
[00026] Fig. 10 is a perspective view of a cartridge component suitable for use in

the first embodiment of this disclosure;

[00027] Fig. 11 is a front elevational view of the cartridge shown in Fig. 10;
5
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[00028] Fig. 12 is an end view of the cartridge component shown in Figs. 10-11;
[00029] Fig. 13 is a side elevational view of the cartridge shown in Figs. 10-12;
[00030] Fig. 14 is a sectional view of the cartridge shown in Figs. 10-13 taken

along the line 14-14 of Fig. 11;
[00031] Fig. 15 is a perspective view of a tubular plug suitable for use in the first

embodiment of this disclosure;

[00032] Fig. 16 is a top plan view of the tubular plug (spacer) shown in Fig. 15;
[00033] Fig. 17 is a side elevational view of the component shown in Figs. 15 and
16;

[00034] Fig. 18 is a bottom plan view of the component shown in Figs. 15-17;
[00035] Fig. 19 is a sectional view of the component shown in Figs. 15-18 taken

along the section line 19-19 of Fig. 16;

[00036] Fig. 20 is a schematic sectional view illustrating a procedure of installing
the sleeve component shown in Figs. 7-10 in a fluid end in accordance with the first
embodiment of the present disclosure;

[00037] Fig. 21 is a schematic view illustrating a procedure for installing the
cartridge of Figs. 10-14 in a fluid end block in accordance with the first embodiment of
the present disclosure;

[00038] Fig. 22 is a schematic view, pattially in section, illustrating the assembly of
the components of the first embodiment of the present disclosure;

[00039] Fig.23 is an assembly drawing, partially in section, illustrating another

embodiment of the present disclosure which utilizes a single sleeve component;
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[00040] Fig. 24 is a perspective view of a sleeve which can be used in accordance
with the embodiment of Fig. 23;

[00041] Fig. 25 is a perspective view of a retainer nut suitable for use with the
embodiment shown in Fig. 23;

[00042] Fig. 26 is a perspective view of a sleeve component suitable for use in a

further embodiment of the present invention;

[00043] Fig. 27 is a front elevational view of the sleeve of Fig. 26;

[00044] Fig. 28 is a side elevational view of the sleeve shown in Figs. 26 and 27,
[00045] Fig. 29 is a bottom plan view of the sleeve shown in Figs. 26-29;

[00046] Fig. 30 is a sectional view of the sleeve shown in Figs. 26-30 taken along

the section line 30-30 of Fig. 29;

[00047] Fig. 31 is a perspective view of a lower cartridge component of said further
embodiment;

[00048] Fig. 32 is a top plan view of the lower cartridge component of Fig. 31;
[00049] Fig. 33 is a sectional view of the lower cartridge component shown in Figs,

32 and 33, taken along the section line 33-33 of Fig. 3C;
[00050] Figs. 34 and 35 are side elevational views of the lower cartridge

component shown in Figs. 31-33;

[00051] Fig. 36 is a bottom plan view of the lower cartridge component shown in
Figs. 31-35;
[060052) Fig. 37 is a perspective view of the upper cartridge component of said

further embodiment of the present invention,
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[00053] Fig. 38 is a top plan view of the upper cartridge component shown in Fig.
37;
[00054] Fig. 39 is a sectional view of the upper cartridge component shown in

Figs. 37 and 38 taken along the line 39-39 of Fig. 40;

[00055] Figs. 40 and 41 are side elevational views of the upper cartridge
components shown in Figs. 37-39;

[00056] Fig. 42 is a bottom plan view of the upper cartridge component shown in
Figs. 37-42;

[00057] Fig. 43 is a perspective view of a locking ring component for said further
embodiment;

[00058] Fig. 44 is a side elevational view of the locking ring component of Fig. 43;
[00059] Fig. 45 is a top plan view of the locking ring shown in Figs, 43 and 44;
[00060] Fig. 46 is a sectional view of the sleeve spacer shown in Figs. 43-46 taken
along the section line 46-46 of Fig. 45,

[00061] Fig. 47 is a schematic view, pattially in section, illustrating a procedure for
installing the upper and lower cartridges in a fluid end block in accordance with said
further embodiment of the present invention;

[00062] Fig. 48 is a schematic view, partially in section, illustrating a procedure for
installing the sleeve component in a fluid end block in accordance with said further
embodiment of the present invention; and

[00063] Fig. 49 is a schematic view, partially in section, illustrating the assembly of
the components of said further embodiment of the present invention installed in a fluid

end cylinder assembly together with the internal working elements.
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Detailed Description of the Invention

[00064] In accordance with an important aspect of the present disclosure, the
subject invention is particularly suited for use in existing fluid end designs, however, it is
not restricted to those designs and can be utilized in other high pressure pumping
applications where operating pressures, mechanical stresses, erosion and corrosion of
internal passages are a concern. For the purpose of illustration, however, it will be
described in conjunction with a conventional triplex fluid end such as is generally shown
in Figs. 1-5.

[00065] Referring to Fig. 1, a triplex reciprocating pump system is generally
designated by the reference numeral 10 and includes a power end 11, typically driven
by a diesel engine and transmission, which is coupled to a pump body or fluid end 12
that is supplied with water and other ingredients for the fracking fluid via an inlet 13. It is
pressurized in the fluid end and discharged through a high pressure outlet 14 therein.
Fluld end 12 includes a mounting surface 16 which can be used to directly secure the
fluid end to the power end by plurality of bolts 17,

[00066] As best shown in Figs. 2-5, the fiuid end 12 includes, a block 12a formed
from a high strength steel forging, which is machined to provide a first or plunger bore
18, a second or suction bore 19, center chamber 20 for pressurization of the fracking
fluid and a third bore or high pressure discharge bore 21. Each of the high pressure
discharge bores 21 shown in Fig. 5 feeds into a common internal high pressure
discharge passage 22 which directly communicates with the high pressure discharge

outlet 14,
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[00067] The components of this first disclosed embodiment include a sleeve
component, the details of which are shown in Figs. 6-9, a cartridge component, the
details of which are shown in Figs. 10-14, a combination retainer/positioning plug, the
details of which are shown in Figs. 15-19 and the assembly of these components with
conventional internal valves, seals, etc. are shown in Fig. 22,

[00068] In Figs. 6-9, the cylindrical sleeve component of the first disclosed
embodiment is designhated by the reference numeral 26 and can be composed of
stainless steel, Inconel® and Incoloy® and other metal and alloys exhibiting suitable
corrosion and erosion resistance and strength. If desired, coatings and surface
treatments may be applied to the surfaces of the sleeves to improve the corrosion and
erosion characteristics thereof. As shown, sleeve component 25 includes a first sleeve
portion 25a, a second sleeve portion 25b which are coupled to each other by integral
interconnecting bridge portion 25¢ and 25d. The outer surfaces of the first and second
sleeve portions 26a and 25b are configured to be respectively received in direct contact
with a first portion of the first bore, the plunger bore and a second portion of the first
bore that can also be referred to as an access bore.

(00069] Slesve 25 also includes a pair of flow passage apertures 26 and 27
defined by inner edges of bridge portions 25¢ and 25d which are configured to be in
alignment with the second or suction bore 19 and third or high pressure discharge bore
21when the sleeve is installed in a fluid cylinder of the fluid end 12,

[00070] If desired, first tubular sleeve portion 26a and second tubular sleeve

portion 25b may be in the form of two separate sleeves (without the interconnecting

10
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bridge portions) which are respectively received in the first and second portions of the
first bore, namely the plunger and access bores,

[00071] In Figs. 10-14, the cylindrical cartridge component of the first disclosed
embodiment is designated by the reference numeral 30. As shown, cartridge
component includes a first portion 30a which is configured to be received in the second
or suction bore 19, a pair of apertures 30b and 30c¢, an upper pottion 30d are configured
to be recelved in the third or high pressure discharge bore 30d and a bottom edge 30e
that engages a removable plug which will be more fully described below. As with sleeve
25, the cartridge 30 can be composed of stainless steel, Inconel®, Incoloy® as well as
other metals and alloys, Correspondingly, coatings and surface treatments may be
applied to the surfaces of the cartridge to improve the corrosion and erosion
characteristics thereof. Apertures 30b and 30c are positioned to be in alignment with
the first and second portions of the first bore and the center chamber 20 for
accommodating the reciprocal movement of a plunger 31 (Fig. 23).

[00072] As will be described more fully later in conjunction with Fig. 22, the
perimeter of each aperture 30a and 30b includes a full perimeter groove in which a
gasket is received. These gaskets can be formed from a suitable material which can
withstand the high pressures, chemicals and other conditions associated with fracking
operations and can include elastomers and synthetic fluorocarbon polymers which
exhibit these properties.

[00073] In accordance with an important aspect of this disclosure, the sleeves and

cartridges can be machined and/or surface treated prior to their assembly into the block.

11
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This feature provides greater flexibility in shaping the internal cylinder contours,
resulting in improved performance and durability of the fluid end.

[00074] In some applications, it may be preferred to machine the mating fluid end
bore surfaces and the outside surfaces of the sleeves and cartridge inserts to standard
dimensions while machining the internal surfaces to address the required
configurations. If desired, stress in the fluid end block may be reduced by increasing
the thickness of the sleeve and cartridge cylinder to optimize the contours of the
interfacing surfaces of the fluid end block. For example, by having a larger radius
between intersecting bores of the block.

[00075] The tubular plug component of this disclosed embodiment is separately
shown in Figs. 15-19 and designated by the reference numeral 32 which includes top
end face having an annular rim 32a configured for direct contact with cartridge bottom
edge 30(e) and a threaded annular sidewall 32b that is matingly received in the
threaded lower end of the second or suction bore 19 of fluid end 20. Plug 32 is sized to
secure cartridge 30 in a fixed operating position in the second and third bores with the
apertures 30b and 30c¢ in alignment with the first or plunger bore 18. As shown,
wrench-receiving recesses 33-36 can be provided in the bottom end face 32c¢ of plug 32
to facilitate its installation and removal in and to the fluid end 12.

[00076] Installation of the sleeve 25 into the first or plunger bore can be made from
either end. For example, in the sleeve installation step shown in Fig. 20 of the
iNustrated embodiment, since the diameters of first bore 18 and sleeve 25 are larger
than the diameter of the open end of the bore opposite the mounting flange, access to

the bore can be made through the mounting flange surface 16 (Figs. 2-4). It will be

12
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appreciated, however, that if the relative dimensions of bore 18 and sleeve 25 are
appropriate, access to the interior of the bore and insertion of the sleeve could be done
by removal of the retainer nut 53 (Fig. 22) covering at that open end.

[00077] The surface of the bore 18 and sleeve 25 are machined to provide a
smooth surrounding surface and to an equally smooth outer surface of the sleeve. In
order to insure intimate surface-to-surface direct contact between the bore and sleeve,
the sleeve can, if desired, have a slightly larger outer diameter than the bore. A
differential temperature between the two is created to provide the necessary clearance
during insertion and an interference fit when the temperature of both are normalized.
[00078] As schematically depicted in Fig. 21, after the sleeve 25 is installed, the
cartridge is also machined to have outer diameter which is again slightly larger than the
machined diameters of the second and third bores. A differential temperature between
the cartridge and these bores is then created to provide the assembly clearance during
this insertion and, when allowed to normalize, to provide a tight, interference fit between
the cartridge and the second and third bores.

[00079] Fig. 22 illustrates a fluid end cylinder assembly 40 in which the sleeve,
cartridge and plug components have been incorporated along with the internal working
elements (e.g., plunger, suction valve, high pressure discharge valve, efc.). As shown,
plunger 31 is received in the first bore 18 and reciprocates to effect pressurization in the
chamber 20 to draw fracking fluid therein, at low pressure from the second or suction
bore 19 containing a suction valve 41 and associated intake mechanism 42,

Correspondingly, the third high pressure discharge bore 21 receives pressurized
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fracking fluid from chamber 20 and discharges the same into the internal high pressure
passage 22 via discharge valve 43 and assoclated discharge mechanism 44.

[00080] Plunger packing assembly 49 and associated O ring seals in seal carriers
46 and 47 function to prevent or at least minimize passage of fracking fluid to the fluid
body portions which surround the sleeve 25 and cartridge 30 components. As shown in
Fig. 22, corrosion resistant material strips and beads 48 composed of a titanium-
reinforced epoxy putty such as Devcon® (ITW Devon, Danvers, MA) can be utilized to
minimizeor eliminate seepage of fracking fluid into the portions of the fluid end body
portions surrounding the sleeve 25 and cartridge 30.

[00081] As schematically depicted in Fig. 22, during operation, the regions
designated by reference numeral 51 represent the highest stress location in the
assembled sleeve and cartridge. Correspondingly, the region designated by the
reference numeral 52 represents the highest stress location in the block which is lower
than the stress at region 51. Since the sleeve and cartridge components by reason of
their composition (e.g., high strength stainless steel, Inconel®, Incoloy®, etc.) provide
greater resistance to erosion and corrosion as well as mechanical stresses and fatigue
than is provided by the forged steel block, it follows the greater service life results.
[00082) Correspondingly, because the stress at the 52 location is less than that at
the 61 location it follows that the overall stress oh the block is reduced.

[00083] As previously noted, each of apertures 30b and 30¢ in the cartridge 30
has a perimeter groove in which a gasket is received. Those gaskets provide an

effective seal between the outer surface of the cartridge and the edges of apertures 26
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and 27 of the sleeve 25 which withstand the high pressure of the fracking fluid in the
flow passages.

[00084] As shown, an access opening 18a at one end of bore 18 receives a
removable retaining nut 53 to provide selective access to the interior of the first bore,
when desired.

[00085] Figs. 23-25 depict a further embodiment of the present invention where
like parts have like reference humerals, This embodiment is designated by the
reference numeral 60 and includes a modified block 81 formed from a high strength
steel forging, a modified first plunger bore 62 and a modified sleeve 63., composed of
high strength stainless steel, Inonel® , Incolon® and equivalent metals and alloys. [t
does not require a cartridge like the cartridge 30 of the first embodiment.

[00086] As shown in Fig. 23, the modified bore includes a first section 62a with an
enlarged diameter and a second co-axlally aligned reduced diameter section 62b, The
sleeve 63 includes a first portion 83a which is sized {o be tightly received in the bore
section 62a and a second portion 63b sized to be received in bore section 62b with an
interference fit between surfaces of bore sections 62a and 62b and the corresponding
cylindrical surface of sleeve portions 63a and 63b.

[00087] A seal carrier plate 64 has a lip 64a which contacts an outer end face of
sleeve portion 63a. As shown, an annular shoulder 62¢ in the bore 62 between bore
section 62a and 62b is in direct contact with an annular back face 63e. Lip 64a of seal
carrier 84 and the shoulder 62c¢ serve to maintain the sleeve 63 in a fixed position

during fracking operations.
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[00088] In accordance with an important feature of this disclosure, sleeve 63 has a
pair of apertures 63c and 83d, each of which is defined by a full perimeter groove in
which a gasket is received. As with cariridge 30 of the first embodiment, the gaskets
are formed from a suitable material which can withstand the high pressures and
chemical erosion associated with fracking operations and can include elastomers and
synthetic fluorocarbon polymers that exhibit these properties which are known to those
skilled in the art.

[00089] As shown in Figs. 23 and 24, the sleeve apertures 63d and 63c can he
located in the outer surface of bore 62a at locations designated by reference numeral
65 and 66 and provide an effective seal hetween the sleeve and fluid end body portions
in contact therewith.

[00090] The reference numerals 67 and 68 identify high stress locations in the
sleeve interior portions in the area adjacent the sleeve apertures 63d and 63¢ and
pressurization chamber 20. As such, these areas are in locations wherein the
resistance to erosion, corrosion, high stress and fatigue provided by high-strength'

stainless steel, Inconel®, Incoloy® and equivalents as contemplated by this disclosure

is important,

[00091] As shown, an access opening 70 is enclosed by a removable retaining nut
69.

[00092] The components of the third disclosed embodiment include a sleeve

component, the details of which are shown in Figs. 26-30, a lower cartridge component,
the details of which are shown in Figs. 31-36, an upper cartridge component, the details

of which are shown in Figs. 37-42, a locking ring component, the details of which are
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shown in Figs. 43-46. The assembly of these components together with conventional
internal valves, seals, efc, are shown in Fig. 48,

[00093] As shown in Figs. 26-30, the cylindrical sleeve component of this third
embodiment is designated by the reference numeral 75 and can be composed of
stainless steel, Inconel® and Incoloy®, as well as other metals and alloys known to
those skilled in the art which provide suitable corrosion and erosion resistance and
strength. Additionally, coatings and surface treatments may be applied to the surfaces
of the sleeves to iImprove the corrosion and erosion resistant characteristics thereof. In
this lllustrated embodiment, sleeve component 75 includes a first sleeve portion 75a
which extends radially outwardly into a second, enlarged sleeve portion 75b via a
shoulder 76¢. The outer surfaces of the first and second sleeve portions 75a and 75b
are configured to be respectively received in surface-to-surface contact with a first
portion of the first bore (the plunger bore) and a second portion of that bore which can
be referred to as an access bore.

[00094] Sleeve 75 includes a pair of apertures 75 and 76 which respedctively
communicate with an outlet of the second bore suction bore 19 and the inlet to the third
bore high pressure discharge bore 21 when the sleeve is installed in a fluid cylinder of a
fluid end 12 (see Fig. 49). If desired, the first and second tubular sections 75a and 75b
may be in a form of two separate sleeves which are respectively received in first and
second portions of the first bore.

[00095] In accordance with the present disclosure, the perimeter of each aperture
76 and 77 is respectively defined by a full perimeter groove 76a and 77a in which a

gasket is received. These gaskets can be formed of a suitable material which can
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withstand the high pressures, chemicals and other conditions associated with fracking
operations and can include synthetic fluorocarbon polymers that exhibit these properties
as well as hydrogenated nitrile butadiene rubbers (HNBRY), also known as highly
saturated nitrile (HSN) rubbers.

[00096] In this embodiment, a lower cartridge component 80 is received in the
suction bore 19 and a separate upper cartridge component 81 is received in discharge
bore 21 (see Fig. 49). As shown, lower cartridge component 80 has a generally
cylindrical shape which extends upwardly from an end face 80a into a threaded section
80b which is configured to mate with a threaded section 19a in section bore 18. A pair
of notches 83 in end face 80a facilitate installation and removal of the lower cartridge
component 80 in the suction bore 19, As shown, the upper end of lower cartridge 80
terminates in an annular end face 80d and includes a groove 80e for receiving an “O-
ring” (not shown).

[00097] Upper cartridge component 81 is sized to be tightly received in high
pressure discharge bore 21 and includes an annular top end face 81 which extends into
a cylindrical body 81b having a circular bottom end face 81¢ and groove 81d for
receiving an "O-ring” (not shown).

[00098] In accordance with an important aspect of this disclosure, the
circumferential seals in the groove 76a and 77a of sleeve 75 raspectively cooperate
with the upper annular end face 80d and the lower annular end face 81a of upper
cartridge components to form a fluid-tight seal between these contacting surfaces of the

sleeve and cartridges,
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[00099] As with sleeve 75, lower cartridge component 80 and upper cartridge
component 81 can be composed of stainless steel, Inconel® and Incoloy® and other
metal alloys exhibiting suitable corrosion and erosion resistance and strength,
Correspondingly, coatings and surface treatments known to those skilled in the art may
be applied to the surfaces of these components to improve the erosion and corrosion
characteristics thereof,

[000100] If desired, a locking ring 82, separately shown in Figs. 43-46, may be
provided to secure or fix the position of sleeve 75 in the plunger bore 18 as generally
shown in Fig. 49. Locking ring component 82 has an annular shape with external
threads 82a and internal threads 82b. An end face 82¢ is sized to engage an end face
75d of sleeve 75 (see Figs. 30 and 49). The external threaded portion 82 is sized to
mate with the threaded access opening in the plunger bore 18 and secure the sleeve in
a fixed operating position therein. The internal threads 82b provide a securement
facility for a plug or cover (not shown).

[000101] In accordance with an important aspect of this disclosure, the sleeve and
cartridge components can be machined and/or surface treated prior to their assembly
into the block. This affords greater flexibility in shaping of the internal cylinder contours
and results in improved performance and durability of the fluid end. In some
applications, it may be preferred to machine the fiuid end bore surfaces and the outside
surfaces of the sleeve and cartridge components to standard dimensions while
machining the internal surfaces to address the required configurations. If desired,
stress in the fluid end block may be reduced by increasing the thickness of the sleeve

and cartridge components to optimize the contours of the inner facing surfaces of the
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fluid end block. For example, by having a larger radius between intersecting bores of
the block. |

[000102] As illustratively shown in Fig. 47, the upper and lower cartridge
components can be initially instailed followed by further machining to accept the
subsequently installed sleeve as shown in Fig. 48.

[000103] These machining operatiohs are done in order o assure a smooth
surrounding surface on the individual bores and an equally smooth surrounding surface
on the individual components. In order to insure intimate surface-to-surface direct
contact between the components and the bores, the cartridge components can have a
slightly larger outer diameter than the suction and discharge bores. A differential
temperature between the two is then created to provide the necessary clearance during
insertion and the interference fit results when the temperatures of both are normalized.
[000104] As schematically depicted in Fig. 48, after the cartridge components are
installed, finish machining of the internal passageways is achieved to assure that the
desired surface-to-surface contact. Again, differential temperatures between the sleeve
and the bores are utilized to provide assembly clearance during insertion. Upon
cooling, these differential temperatures normalize to provide a tight, interference fit
between the outer surfaces of the sleeve and the inner surfaces of the plunger board
18.

[000105] Fig. 49 illustrates the fiuid end cylinder assembly of the third embodiment
in which the dual cartridge and single sleeve components have been incorporated along
with the internal working elements (e.g., plunger, suction valve, high pressure discharge

valve, efc.). As shown, plunger 31 is received in the first bore 18 and reciprocates to
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effect pressurization in the chamber 20 to draw fracking fluid therein at low pressure
from the suction bore 19 containing a suction valve 41 and associated intake
mechanism 42, Correspondingly, the high pressure discharge bore 21 receives a
pressurized fracking fluid from chamber 20 and discharges the same into the high
pressure passage 22 via discharge valve 43 and associated discharge mechanism 44.
[000106] Plunger packing assembly 49 and associated O-ring seals in seal carriers
46 and 47 function to prevent or at least minimize passage of fracking fluid to the fluid
body portions which surround the sleeve and cartridge components. As shown in Fig.
49, corrosion resistant material strips or beads composed of a titanium-reinforced epoxy
putty such as Deveon® can bhe utilized to minimize or eliminate seepage of fracking
fluids into the portions of the fluid end bodies surrounding the sleeve end cartridge
components.

[000107] As schematically depicted in Fig. 49, during operation, the regions
designated by reference numeral 51 represent the highest stress location in the
assembled sleeve and cartridge. Correspondingly, the regions designated by reference
numeral 52 represent the highest stress locations in the block which is lower than the
stress at regions 51. Since the sleeve and cartridge components, by reason of their
composition, provide greater resistance to erosion and corrosion, as well as mechanical
stresses and fatigues than that provided by the forged steel block, greater service life
results.

[000108] As previously noted, each of the apertures 76 and 77 in sleeve 75 has a
perimeter groove 76a and 77a in which a gasket is received. Those gaskets provide an

effective fluid-tight seal between the gaskets contained in the sleeve apertures and the
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upper end of face 80d of lower cartridge component 80 and the lower end face 81¢ of
upper cartridge component 81c.

[00109] While the subject invention has been disclosed and described with illustrative
examples, it will be appreciated that modifications andfor changes may be made to
those examples by those skilled in the art without departing from the spirit and scope of

this invention as defined by the appended claims.
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CLAIMS
1. In a fluid end of a reciprocating pump for delivery of fracking fluid at high

pressure into a well for recovery of oil and natural gas trapped in shale rock formations,
said fluid end having at least one fluid cylinder assembly including:

a body having a first bore which includes a reciprocating plunger;

~ asecond bore which includes a suction valve; and

a third bore which includes a discharge valve, said first bore being
generally perpendicular to both said second and third bores which are in flow
communication with each other, an outlet of said second bore and an inlet of said third
bore defining a chamber with said first bore that receives a reciprocating plunger for
drawing fracking fluid into said chamber at low pressure and discharging said fracking
fluid at high pressure.

the improvement comprising:

at leasi one tubular sleeve in said first bore, the outer surface of said
tubular sleeve configured to be in direct contact with the surface of said first bore that
surrounds said at least one tubular sleeve;

at least one tubular cartridge in a fluid passage defined by said second
and third bores, the outer surface of said at least one tubular cartridge configured to be
in direct contact with the surface of said second and third bores that surrounds said at
least one tubular cartridge;

a fluid-tight seal between contacting surfaces of said at least one sleeve

and said at least one cartridge;
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sald at least one sleeve and said at least one cartridge, when installed in
sald fluid end cylinder assembly, cooperating to overlie the fluid end body portions that
surround each of them and to protect them from direct impingement thereon by high
pressure fracking fluid passing through said fluid end oylinder assembly providing said
fluid end with enhanced erosion and corrosion resistance as well as improved fatigue

properties and extended service life.

2. The improvement of claim 1 wherein said second and third bores respectively

contain first and second tubular cartridges.

3. The improvement of claim 1 wherein a gasket is provided between said at least

one tubular sleeve and said at least one tubular cartridge.

4, The improvement of claim 1 in which an outer cylindrical surface on one of said
at least one tubular sleeve and said at least one tubular cartridge is in sealing contact
with an annular, interior-facing edge surface of the other of said at least one tubular

sleeve and at least one tubular cartridge.

5. The improvement of claim 1 wherein said at least one catrtridge and said at least
one sleeve is composed of a material with enhanced erosion and corrosion resistance

was well as improved fatigue resistant properties.

6. The improvement of claim 5 wherein said material is a metal selected from the
group consisting of stainless steel, Inconel®, Incoloy® and other metals and alloys

exhibiting suitable corrosion resistance, erosion resistance and strength.
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7. The improvement of claim 1 wherein said at least one tubular sleeve and said at
least one tubular cartridge has a protective coating or surface treatment applied prior to
assembly to enhance the erosion and corrosion resistance and fatigue properties

thereof.

8. A fluid end of a reciprocating pump for delivery of fracking fiuid at high pressure
intfo a well to extract and recover oil and natural gas trapped in shale rock formations,
said fluid end having at least one fluid cylinder assembly comprising:

a chamber formed therein;

a first bore in communication with said chamber, said first bore including a
reciprocating plunger for effecting pressurization in said chamber to draw fracking fluid
therein at low pressure and to discharge said fracking fluid at high pressure;

a second bore formed in said fluid and in communication with said chamber, said
second bore including a section valve for receiving fracking fluid at low pressure into
said chamber,

a third bore formed in said fluid end in communication with said chamber, said
third bore including a discharge valve for release of high pressure fracking fluid through
an outlet in said fluid end,;

said second and third bores defining a fluid passageway in said fluid end cylinder
assembly;

at least one tubular sleeve in direct contact with said first bore, the outer surface
of said tubular sleeve configured to be in an interference fit with the surface of said first

hore that surrounds said at least one tubular sleeve;
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at least one tubular cartridge in said fluid passageway, the outer surface of said
at least one tubular sleeve configured to be an interference fit with the surface of said
passageway surrounding said at least one tubular cartridge;

a fluid tight seal between contacting surfaces of said at least one sleeve and said
at least one cartridge;

sald at least one sleeve and said at least one cartridge cooperating to overlie the
fluid end body portions surrounding each of them and to protect said underlying fluid
body portions from direct impingement thereon by high pressure fracking fluid passing
through said fluid end and providing said fluid end with enhanced erosion and corrosion

resistance as well as improved fatigue properties and extended service life.

9. The fiuid end of claim 8 wherein said second and third bores respectively

contain first and second tubular cartridges.

10.  The fluid end of claim 8 in which an outer cylindrical surface on one of said at
least one tubular sleeve and said at least one tubular cartridge is in fluid tight sealing
contact with an annular interior-facing edge surface of the other of said at least one

tubular sleeve and said at least one tubular cartridge.

1. The fluid end of claim 8 edge surface wherein said at least one cariridge and said
at least one sleeve is composed of a material with enhanced erosion and corrosion

resistance as well as improved fatigue resistant properties,
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12.  The fluid end of ¢claim 11 wherein said material is a metal selected from the group
consisting of stainless steel, Inconel®, Incoloy® and other metals and alloys exhibiting

suitable corrosion resistance, erosion resistance and strength.

13,  The fluid end of claim 12 wherein said at least one tubular sleeve and said at
least one tubular cartridge has a protective coating or surface treatment applied to

enhance the erosion and corrosion resistance and fatigue properties thereof.

14.  Afluid end of a reciprocating pump for delivery of fracking fluid at high pressure
into a well to extract and recover oil and natural gas trapped in shale rock formations,
said fluid end having at least one fluid cylinder assembly comprising:

a chamber;

a first bore in communication with said chamber, said first bore including a
reciprocating plunger for effecting pressurization in said chamber to draw
fracking fluid at low pressure and to discharge said fracking fluid at high
pressure;

a second bore including a suction valve in flow communication with said
chamber;

a third bore in flow communication with said chamber, said third bore
including a discharge valve in flow communication with an outlet in said fiuid end;

a tubular sleeve in said first bore, the outer surface of said tubular sleeve
being in direct contact with the inner surface of said bore surrounding said

tubular slesve:
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a first tubular cartridge in said second bore, the outer surface of said first
cartridge being configured to be in direct contact with the inner surface of said
second bore;

a second tubular cartridge in said third baore, the outer surface of said
second cartridge being configured to be in direct contact with the inner surface of
sald third bore;

said sleeve having a first aperture in flow communication with an outlet
end of said first cartridge;

said sleeve also having a second aperture in flow communication with an
inlet to said second cartridge;

said chamber being interposed between said first and second apertures;

a first seal between the perimeter of said first aperture and the outlet end
of said first cartridge;

a second seal between said second aperture and said inlet to said second
cartridge;

said first cartridge, sleeve énd second cartridge defining a flow
passageway for said fracking fluid which protects the body portions of said fluid
body which they overlie and which protects those body portions from direct
impingement by high pressure fracking fluid passing therethrough, thereby
providing said fluid end with enhanced erosion and corrosion resistance as well

as improved fatigue properties and service life.

15. The fluid end of claim 14 wherein said first seal includes an O-ring in the
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periphery of said first aperture which provides a fluid tight seal with an annular contact

surface with the outlet end of said first cartridge.

186. The fluid end of claim 14 wherein said second seal is formed by an O-ring in
the periphery of said second aperture which provides a fluid tight seal with said inlet and

of said second cartridge.

17.  The fluid end of claim 14 wherein there is a friction fit between the outer surface

of said sleeve and the inner suiface of said first bore.

18.  The fluid seal of claim 14 wherein there is a friction fit between the outer surface

of said first cartridge and the inner surface of said second bore.

19.  The fluid end of claim 14 wherein there is a friction fit between the outer surface
of said first cartridge and the inner surface of said second bore and an interference fit

between the outer surface of said third cartridge and the inner surface of said third bore,

20.  The fluid end of claim 14 wherein said sleeve, and first and second cartridges,
are composed of a material with enhanced corrosion and erosion resistance as well as

improve fatigue-resistant properties.

21.  Afluid end of a reciprocating pump for delivery of a fracking fluid at high pressure
into a well to extract and recover oil and natural gas trapped in shale rock formations,

said fluid end having at least one fluid cylinder assembly comprising:
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a chamber formed therein;

a first blore in communication with said chamber, said first bore including a
reciprocating plunger for effecting pressurization in said chamber to draw
fracking fluid therein at low pressure and to discharge said fracking fluid at high
pressure therefrom;,

a second bore formed in said fluid end in communication with said
chamber, said second bore including a suction valve for receiving fracking fluid at
low pressure;

a third bore formed in said fluid end in communication with said chamber,
said third bore including a discharge valve for release of high pressure fracturing
fluid through an outlet in said fluid end;

a first tubular sleeve having an interior edge portion received in a first
portion of said first bore, the outer surface of said tubular slesve being in direct
contact with the inner surface of said first bore surrounding said first tubular
sleeve;

a second tubular sleeve having an interior edge portion received in a
second portion of said first bore adjacent a terminal portion thereof, said second
tubular sleeve being in direct contact with the inner surface of said terminal
portion of the inner surface of said first bore surrounding said second tubular
sleave;

the interior edge portions of said first and second sleeves being in

opposed relation to each in sald chamber;
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a tubular cartridge received in said second and third bores, the outer
surface of said cartridge configured to be in direct contact with the inner surfaces
of sald second and third bores and with interior edge portions of said first and
second tubular sleeves, sald tubular cartridge having an opening therein
configured to accommodate reciprocating movement of said plunger in and out of
said chamber, and

a tubular plug threadedly received in a lower open end of said second
bore, said plug having an upper surface which is in contact with a bottom edge of
said tubular cartridge to secure said cartridge in a fixed operating position in said
second and third hores;

whereby, said first and second sleeves and cartridge cooperate to protect the fluid end
body portions surrounding said sleeves and cartridge from direct impingement thereon
by high pressure fracking fluid passing therethrough, providing said fluid end with

enhanced erosion and corrosion resistance as well as improved fatigue properties and

extended service life.

22.  The fluid end of claim 21 wherein the interior edge portions of said first and

second sleeves are coupled to each other by integral bridging portions.

23.  The fluid end of claim 21 wherein at least one of said first and second sleeves
and cartridge is composed of material with enhanced erosion and corrosion resistance

and fatigue resistant properties.
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24,  The fluid end of claim 21 wherein at least one of said first and second sleeves
and cartridge has a protective coating or surface treatment applied to enhance the

erosion and corrosion resistance and fatigue properties thereof.

25.  The fluid end of claim 21 wherein a gasket is provided between said sieeve and

cartridge.

26.  The fluid end of claim 25 wherein said gasket is received in an aperture in said
cartridge which provides an effective seal between an outer surface of said cartridge

and an axial-interior facing edge of said sleeve.

27.  The fluid end of claim 21 wherein a corrosion resistant material seals the outside

surfaces at a junction between said cartridge and said first or second tubular sleeves.

28.  AKkit for enhancing the service life of a fluid end of a reciprocating pump used in
the recovery of oil and natural gas trapped In shale rock formations, said fluid end with
at least one fluid cylinder including: a body having a first bore which includes a
reciprocating plunger; a second bore which includes a suction valve; and a third bore
which includes a discharge valve, said first bore being generally perpendicular to both
said second and third bores which are in flow communication with each other, an outlet
of said second bore and an inlet of said third bore defining a chamber in alignment with
said first bore that receives said reciprocating plunger for drawing fracking fluid into said

chamber at low pressure and discharging said fracking fluid at high pressure,
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said kit comprising:

a first tubular sleeve adapted to be received in a first portion of said first
bore, the outer surface of said first tubular sleeve configured to be in direct
contact with the surface of said first bore that surrounds said first tubular sleeve;

a second tubular sleeve adapted to be received in a second portion of said
first bore adjacent a terminal portion of said first bore, said second tubular sleeve
configured to be being in direct contact with the surface of the terminal portion of
the first bore surrounding sald second tubular sleeve,

a tubular cartridge adapted to be received in said second and third bores,
the outer surface of said cartridge being configured to be in direct contact with
the inner surface of said second and third bores, said tubular cartridge having an
aperture for accommodating the movement of said plunger in and out of said
chamber;

sald sleeve and cartridge when installed in said fluid body cooperating to protect the
fluid end body portions surrounding the outer surfaces of said sleeve and cartridge from
impingement by high pressure fracking fluid passing through said fluid end to provide
said fluid end with enhanced erosion and corrosion resistance as well as improved

fatigue properties and with extended service life.

29,  The kit of claim 28 wherein said first and second tubular sleeves are coupled to

each other by integral bridging portions.
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30.  The kit of claim 28 wherein at least one of said first and second sleeves and
cartridge is composed of a material with enhanced erosion and corrosion resistance and

fatigue properties.

31.  The kit of claim 28 wherein at least one of said first and second sleeves and
cartridge has a protective coating or surface treatment applied to enhance the erosion

and corrosion resistance and fatigue properties,

32.  Afluid end of a reciprocating pump for delivery of a fracking fluid at high pressure
into a well fo extract and recover oil and natural gas trapped in shale rock formations,
said fluid end having at least one fluid cylinder assembly comprising:

a chamber formed therein;

a first bore in communication with said chamber, said first bore including a
reciprocating plunger for effecting pressurization in said chamber to draw
fracking fluid therein at low pressure and to discharge said fracking fiuid at high
pressure therefrom;

a second bore formed in said fluid end in communication with said
chamber, said second bore including a suction valve for receiving fracking fluid at
low pressure into said chamber;

a third pore formed in said fluid end in communication with said chamber,
said third bore including a discharge valve for release of high pressure fracturing

fluid through an outlet in said fluid end;
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a tubular sleeve received in said first bore and extending through said
chamber, the outer surface of said tubular sleeve being in direct contact with the
inner surface of said first bore surrounding said tubular sleeve;

first and second flow passage apertures in said tubular sleeve in
alignment with said second and third bores;

a discharge outlet of said suction valve in contact with the surrounding
edge of said first aperture;

an inlet of said discharge valve in contact with the surrounding edge of
said second aperture;

said sleeve being configured to protect the fluid end body portions
surrounding said sleeve from direct impingement thereon by high pressure
fracking fluid passing therethrough;

thereby providing said fluid end with enhanced erosion and corrosion

resistance as well as improved fatigue properties and extended service life.

33.  The fluid end of claim 32 wherein said sleeve is composed of material with

enhanced erosion and corrosion resistance and fatigue resistant properties,

34.  The fluid end of claim 32 wherein at least said sleeve has a protective coating or
surface treatment applied to enhance the erosion and corrosion resistance and fatigue

properties thereof.
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35, The fluid end of claim 32 wherein each of said first and second apertures include
a perimeter groove in which a gasket is received, each said gasket having a
composition and configuration which respectively provides an effective seal with said

discharge outlet of said suction valve and inlet of said discharge valve.

36.  Akit for enhancing the service life of a fltid end of a reciprocating pump used in
the recovery of oil and natural gas trapped in shale rock formations, said fluid end with
at least one fluid cylinder including: a body having a first bore which includes a
reciprocating plunger; a second bore which includes a suction valve; and a third bore
which includes a discharge valve, said first bore being generally perpendicular to both
said second and third bores which are in flow communication with each other, an outlet
of said second bore and an inlet of said third bore defining a chamber with said first
bore that receives said reciprocating plunger for drawing fracking fluid into said chamber
at low pressure and discharging sald fracking fluid at high pressure,

said kit comprising:

a tubular sleeve adapted to be received in said first bore and configured to
extend through said chamber, the outer surface of said tubular sleeve configured
to be in direct contact with the inner surface of said first bore that surrounds said
first tubular sleeve,

first and second flow passage apertures in said tubular sleeve being
configured to be in alignment with said second and third bores when said tubular

sleeve Is installed in said first bore;
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the surrounding edge of said first flow passage aperture being configured
to be in contact with a discharge outlet of the suction valve;

the surrounding edge of said second flow passage aperture being
configured to be in contact with an inlet of said discharge valve;

said sleeve when installed in said fluid body being configured to protect
the fluid end body portions surrounding the outer surfaces of said sleeve from
impingement by high pressure fracking fluid passing through said fluid end to
thereby provide said fluid end with enhanced erosion and corrosion resistance as

well as improved fatigue properties and with extended service life.

37.  The kit of claim 36 wherein the first bore includes the first and second bore
portions, the diameter of said first bore portion being larger than the diameter of said

second portion,

38.  The kit of claim 36 wherein said sleeve is composed of a material with enhanced

erosion and corrosion resistance and fatigue properties.

39.  The kit of claim 36 wherein said sleeve has a protective coating or surface
treatment applied to enhance the erosion and corrosion resistance and fatigue

properties,

37
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DETAILED ACTION

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

file provisions of the AlA.

Claim Rejections - 35 USC § 103
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 patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed inven tionis
notidentically disclosed as set forth insection 102, if the differences between the claimed inve ntion
and thepriorartare suchthatthe claimedinvention as a whole would have been obvious before the
effective filing date ofthe claimed invention to a person having ordinary skillinthe art to which the
claimedinve ntion pertains. Pa tentability shall not be negated by the mannerin which the invention
was made.

Claim(s) 1-14 and 16-20 is/are rejected under 35 U.S.C. 103 as being unpatentable over Orr et al (US
7290560) in view of Salih et al {US 20180363642, effectively filed 12/10/2015 [provisional

substantially supporting the apparatus]).

Regarding claim1, Orr (FIGs 1-4) discloses “Afluid end assembly, comprising:
a housing (52’s; while not shown there are understood from FIGs 1-2 to be three of the system
shown in FIGs3-4 [understood to be identical], corresponding to 30, 32, 34, with each system
sharing 16 and 18) comprising:
a first horizontal bore (horizontal inner passage in FIG 4) and a first vertical bore (verticalinner
passage in FIG 4) formed within the housing, the first vertical bore intersecting the first

horizontal bore to form a first internal chamber (see FIG 4);
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a second horizontal bore and a second vertical bore formed within the housing, the second
vertical bore intersecting the second horizontal bore to form a second internal chamber
(understood to be a second bore/chamber in anidentical manner as the first in another 52);
in which the second horizontal bore, the second vertical bore, and the second internal chamber
aresituated in a side-by-side relationship with the first horizontal bore, the first vertical bore,
and the first internal chamber (understood to occur in correspondence with the position of 30,
32,and 34 in FIG 2 that the 52’s and their openings would be aligned side by side);
a first pair of valves (unlabeled valves around top and bottom openings of 52 in FIG 4), each
valve installed within the first vertical bore and positioned on opposite sides of the first internal
chamber (see FIG 4);
a second pair of valves, eachvalve installed within the second vertical bore and positioned on
opposite sides of the second internal chamber (identical to and aligned alongside the first
system);
a first plug (64) and a first reciprocating plunger (not shown but understood in the artthat a
plunger passes through the left opening of 52 in FIG 4; Column 3 lines 5-15) installed within the
first horizontal bore (understood that a “plunger” would pass into the left opening of 52 asis
understood in the art of fluid ends) and positioned on opposite sides of the first internal
chamber (plunger side is opposite 64, see FIG 4);
a second plug and a second reciprocating plunger installed within the second horizontal bore
and positioned on opposite sides of the second internal chamber (identical to and alighed
alongside the first system);
a first and second plate (60; understood to be at least a second 60) fastened to the housing (see
FIG 4) and having a first and a second opening formed therein (opening in 60’s), the first
opening aligned with the first horizontal bore (see FIG 4) and the second opening alighed with
GD ENERGY PRODUCTS LLC
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the second horizontal bore (identical to and aligned alongside the first system), the first opening

exposing the first plug (would expose 64 when 84 is not present) and the second opening

exposing the second plug (in the same manner as the first);

a first retaining nut (84) installed within the first opening formed in the first plate (see FIG 4);

and

a second retaining nut (a second 84) installed within the second opening formed in the second

plate (in the same manner as thefirst).”

Orr is silent regarding “a plate” in the context of the claim. Instead Orr has a plate (3 total) for
each opening/plug/nut (3 of FIG 4) ratherthan a single shared plate.

However, Salih (FIG 1) teaches a multi-passage fluid end assembly having a housing stack
(three-piece analogous to Orr) and a single plate 70 the single plate configured to fasten to the housings,
and house three “plugs” 126 and three “retaining nuts” 142 in three openings 176 (compare FIGs 1 and
6).

Therefore it would have been obvious, before the effective filing date, to modify the end
assembly of Orr from multiple plates to a single “plate”, astaught by Salih, as making se parate partsinto
a single piece to achieve the same expected result (fastens to housing, houses plug and nut) would be
within routine skill in the art. One benefit would be to provide an assembly that requires easier

alignment by virtue of being a single shared part.

Regarding claim 2, Orr {FIGs 1-4) discloses “in which the first retaining nut (84) abuts the first plug (64,

see FIG 4).”

Regarding claim 3, Orr {FIGs 1-4) discloses “in which the second retaining nut abuts the second plug (in

the same manner as thefirst).”
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Regarding claim4, Salih as applied to claim 1 further teaches {FIG 1) “in which the plate (70) comprises
a plurality of fastener openings (openings in 30 that 30 overlay)that align with a plurality of threaded
openings (arrayof 28 that face 70) formed in the housing in a one-to-one relationship (see FIG 1), the
fluid end assembly further comprising:

a plurality of fasteners (30), each of the plurality of fasteners installed within a corresponding

one of the aligned fastener openings and threaded openings (see FIGs 1-2).”

Regarding claim5, Salih as applied to claim 1 further teaches {FIG 1) “further comprising:
a plurality of fasteners (30), each of the plurality of fasteners extending through the plate and

into the housing (via 28) to fasten the plate to the housing (see FIGs 1-2).”

Regarding claim 6, Salih as applied to claim 1 further teaches (FIG 1) “in which each of the plurality of

fasteners is athreaded fastener (paragraph 35).”

Regarding claim 7, Orr {FIGs 1-4) discloses “in which the first retaining nut (84) is threaded into the first

opening formed in the plate (60, see FIG 4).”

Regarding claim 8, Orr (FIGs 1-4) discloses “further comprising:
a third plug (62) installed within the first vertical bore and positioned between an external
surface of the housing (top of 52) and one of thefirst pair of valves (eithervalve, see FIG 4;
center and bottom portion of plug are below top of 52 which is understood to read on the

claim).”
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Regarding claim9, Orr (FIGs 1-4) discloses “further comprising:
a first component (unlabeled nut/bracket at the left opening of 52 in FIG 4) having a central
opening formed therein (see FIGs), at least a portion of the first component installed within the
first horizontal bore (see FIG4) and at least a portion of the first reciprocating plunger installed
within the central opening of the first component (not shown but understood in the art thata
plunger passes through the left opening of 52 in FIG 4; Column 3 lines 5-15);
in which the first component is attachedto the housing using a plurality of fasteners (via

unnumbered nuts/studs on the left side of 52 in FIG4).”

Regarding claim 10, Orr (FIGs 1-4) discloses “A fluid end assembly, comprising:
a housing (52’s; while not shown there are understood from FIGs 1-2 to be three of the system
shown in FIGs3-4 [understood to be identical], corresponding to 30, 32, 34, with each system
sharing 16 and 18) comprising:
a first horizontal bore (horizontal inner passage in FIG 4) and a first vertical bore (verticalinner
passage in FIG 4) formed within the housing, the first vertical bore intersecting the first
horizontal bore to form a first internal chamber (see FIG 4);
a second horizontal bore and a second vertical bore formed within the housing, the second
vertical bore intersecting the second horizontal bore to form a second internal chamber
(understood to be a second bore/chamber in anidentical manner as the first in another 52);
in which the second horizontal bore, the second vertical bore, and the second internal chamber
aresituated in a side-by-side relationship with the first horizontal bore, the first vertical bore,
and the first internal chamber (understood to occur in correspondence with the position of 30,

32,and 34 in FIG 2 that the 52’s and their openings would be aligned side by side);
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a first pair of valves (unlabeled valves around top and bottom openings of 52 in FIG 4), each
valve installed within the first vertical bore and positioned on opposite sides of the first internal
chamber (see FIG 4);

a second pair of valves, eachvalve installed within the second vertical bore and positioned on

opposite sides of the second internal chamber (identical to and alighed alongside the first

system);

a first and second plate (60; understood to be at least a second 60) fastened to the housing (see

FIG 4) and having a first and a second opening formed therein (opening in 60’s), the first

opening aligned with the first horizontal bore (see FIG 4) and the second opening alighed with

the second horizontal bore (identical to and aligned alongside the first system);

a first retaining nut (84) installed within the first opening formed in the first plate (see FIG 4);

and

a second retaining nut (a second 84) installed within the second opening formed in the second

plate (in the same manner as thefirst).”

Orr is silent regarding “a plate” in the context of the claim. Instead Orr has a plate (3 total) for
each opening/plug/nut (3 of FIG 4), ratherthan a single shared plate.

However, Salih (FIG 1) teaches a multi-passage fluid end assembly having a housing stack
(three-piece analogous to Orr) and a single plate 70 the single plate configured tofasten to the housings,
and house three “plugs” 126 and three “retaining nuts” 142 in three openings 176 (compare FIGs 1 and
6).

Therefore it would have been obvious, before the effective filing date, to modify the end
assembly of Orr from multiple plates to a single “plate”, astaught by Salih, as making separate partsinto

a single piece to achieve the same expected result (fastens to housing, houses plug and nut) would be
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within routine skill in the art. One benefit would be to provide an assembly that requires easier

alignment by virtue of being a single shared part.

Regarding claim11, Orr (FIGs 1-4) discloses “a first plug (64) and a first reciprocating plunger (not
shown but understood in the art that a plunger passes through the left opening of 52 in FIG 4; Column 3
lines 5-15) installed within the first horizontal bore (understood thata “plunger” would pass into the left
opening of 52 as is understood in the art of fluid ends) and positioned on opposite sides of the first
internal chamber (plunger side is opposite 64, see FIG4);

a second plug and a second reciprocating plunger installed within the second horizontal bore and
positioned on opposite sides of the second internal chamber (identical to and aligned alongside the first
system);

in which the first plug is positioned adjacent the first retaining nut (see FIG 4); and

in which the second plug is positioned adjacent the second retaining nut (in the same manner asthe

first.”

Regarding claim12, Orr (FIGs 1-4) discloses “in which the first retaining nut (84) abuts the first plug (64,
see FIG 4); and in which the second retaining nut abuts the second plug (in an identical manner to the

first).”

Regarding claim 13, Orr (FIGs 1-4) discloses “further comprising:
a third plug (62) installed within the first vertical bore and positioned between an external
surface of the housing (top of 52) and one of the first pair of valves (eithervalve, see FIG 4;
center and bottom portion of plug are below top of 52 which is understood to read on the
claim).”
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Regarding claim 14, Orr (FIGs 1-4) discloses “further comprising:
a first component (unlabeled nut/bracket at the left opening of 52 in FIG 4) having a central
opening formed therein (see FIGs), at least a portion of the first component installed within the
first horizontal bore (see FIG 4);
a first reciprocating plunger (not shown but understood in the art that a plunger passes through
the left opening of 52 in FIG 4; Column 3 lines 5-15), at least a portion of the first reciprocating
plunger installed within the central opening of the first component (Column 3 lines 5-15; also
seen to be evidenced by the opening in FIG 4);
in which the first component is attached to the housing using a plurality of fasteners (via

unnumbered nuts/studs on the left side of 52 in FIG4).”

Regarding claim 16, Salih as applied to claim 10 further teaches {FIG 1) “in which the plate (70)
comprises a plurality of fastener openings (openings in 30 that 30 overlay) that align with a plurality of
threaded openings (array of 28 that face 70) formed in the housing in a one-to-one relationship (see FIG
1), the fluid end assembly further comprising:

a plurality of fasteners (30), each of the plurality of fasteners installed within a corresponding

one of the aligned fastener openings and threaded openings (see FIGs 1-2).”

Regarding claim17, Salih as applied to claim 10 further teaches (FIG 1) “further comprising:
a plurality of fasteners (30), each of the plurality of fasteners extending through the plate and

into the housing (via 28) to fasten the plate to the housing (see FIGs 1-2).”
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Regarding claim 18, Salih as applied to claim 1 further teaches (FIG 1) “in which each of the plurality of

fasteners is athreaded fastener (paragraph 35).”

Regarding claim 19, Orr (FIGs 1-4) discloses “in which the first retaining nut (84) is threaded into the

first opening formed in the plate (60, see FIG4).”

Regarding claim 20, Orr (FIGs 1-4) as modified by Salih in claim 10 further teaches “in which the second
retaining nut is threaded into the second opening formed in the plate (in the same manner as the first

nut).”

Claim(s) 15 is/are rejected under 35 U.S.C. 103 as being unpatentable over Orr/Salih in view of

Morreale et al (US 20170211565, effectively filed on/before 1/25/2017).

Orr is furthersilent regarding “in which the plurality of fasteners are each socket-headed screws.” Orr
instead uses studs/nuts (see FIGs 3/4).

However, Morreale (FIG 5e) teaches it is known in the art of fluid ends to employ socket
headed screws 464 as a viable threaded fastener (understood to be functionally analogous to the
fasteners of Orr).

Therefore it would have been obvious, before the effective filing date, to modify the fasteners
of Orrfrom being studs/nuts to instead be “socket-headed screws”, as taught by Morreale, asapplying a
known means to achieve the same expected result (threaded fastener) would be within routine skill in

the art. One benefit would be to utilize one-piece fasteners for fewer assembly parts.
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Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should be
directed to PATRICK C WILLIAMS whose telephone number is (571)431-0767. The examiner can normally
be reached M-F 9:00-5:00 PM.

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

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
Mary McManmon can be reached on 571-272-6007. The fax phone number for the organizationwhere
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 Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/PATRICK C WILLIAMS/
Primary Examiner, Art Unit 3753
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"5345965" | "7222837" |
"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

L58 24 ("20070295411" | (US-PGPUB; USPAT; |OR OFF OFF 2020/06/11
"20080152523" | USOCR) 01:02 PM
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.

L59 38 ("3053500").URPN. (USPAT) OR OFF OFF 2020/06/11

02:38 PM

L60 54 ("1947071" | (US-PGPUB; USPAT; |OR OFF OFF 2020/06/11
"20020096217" | USOCR) 02:41 PM
"20040238780" |
"20080041439" |
"20110206546" |
"2236370" | "2316480" |
"2918078" | "3053500" |
"3905608" | "4084606" |
"4456440" | "4467703" |
"4477236" | "4508133" |
"4527961" | "4573886" |
"4699575" | "4766927" |
"4768933" | "4771801" |
"4773833" | "4878815" |
"5020809" | "5139042" |
"5145340" | "5170989" |
"5226445" | "5586530" |
"5622486" | "5787853" |
"5839468" | "5924853" |
"6176692" | "6179943" |
"6182684" | "6241492" |
"6264441" | "6267383" |
"6410127" | "6517049" |
"6623259" | "7364412" |
"8147227" |
"8915722")_PN_ OR GE’ EN ERGY PROD JCTS LLC
("9435454") URPN. Petitioner
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L61 43

L62 61

("4456440" | "4467703"
| "4477236" |
"4768933").PN. OR
("6623259").URPN.

(("1316539") or
("1822682") or
("2856857") or
("3173648") or
("3257952") or
("3373695") or
("3474808") or
("4047850") or
("4520837") or
("4778347") or
("4948349" or
("4984970") or
("5073096") or
("5207242") or
("5362215") or
("5370148") or
("d383053") or
("6257626") or
("6910871") or
("7296591") or
("7335002") or
("7513759") or
("d616966") or
("d631142" or
("8317498") or
("d731035") or
("d737497") or
("d748228" or
("9416887") or
("9631739") or
("d787029") or
("9822894") or
("d806241" or
("4470771") or
("4768933") or
("4771801") or
("6641112") or
("7168440") or
("20060002806") or
("20080006089") or
("20080008605") or
("20110173814") or
("20110189040") or
("20120187321") or
("20140127062") or
("20150084335") or
("20160123313") or
("20170002947") or
("20180313456") or
("20190011051") or
("20040234404") or
("20100243255") or
("20110079302") or
("20120141308").PN.

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

) ENERG

OFF

ON

Y PROD

OFF 2020/06/11

05:39 PM

ON 2020/06/16
03:21 PM

JCTS LLIC
Petitioner

08/04/2023 09:09:55 AM
Workspace: 18321054
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L63 31 ((("Nowell") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Mark") near3 USOCR) 12:05 PM
("S")).INV.
L64 33 ((("Foster") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Kelcy") near3 USOCR) 12:06 PM
("Jake™)).INV.
L65 21 ((("Barnett") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Christopher") near3 USOCR) 12:06 PM
("Todd™)).INV.
L66 4 ((("Thomas") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Micheal") near3 USOCR) 12:06 PM
("Cole")).INV.
L6e7 13 ((("Ayres") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Brandon") near3 USOCR) 12:06 PM
("Scott")).INV.
L68 16 ((("May") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Michael") near3 USOCR) 12:06 PM
("Eugene™))).INV.
L69 13 ((("Lapointe") near3 (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
("Guy") near3 USOCR) 12:06 PM
("J"N).INV.
L70 27321 (FO04B53/22 or (US-PGPUB; USPAT; |OR OFF OFF 2020/08/20
F16B35/005 or FPRS) 12:07 PM
F16B43/00 or
F16B39/24 or
F04B53/16 or
F04B1/0408 or
F04B1/0421 or
F04B1/122 or F04B1/18
or F04B1/145 or
F04B1/16 or
F05B2260/301).cpc.
L71 1 ("20110236238").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/10/02
USOCR) 10:04 AM
L72 2 (("8365754") or (US-PGPUB; USPAT; |OR OFF OFF 2020/10/02
("10221847")).PN. USOCR) 10:05 AM
L73 25 ("2845085" | "3074382" |(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "3330294" | "3580275" [USOCR) 10:06 AM
| "3913615").PN. OR
("4039003").URPN.
L74 34 ("1581778" | "1957998" |(US-PGPUB; USPAT; |OR OFF OFF 2020/10/06
| "1963684" | USOCR) 10:12 AM
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" |
"5345965" | "7222837" | GD ENERGY PRODUCTS LLC
7591450" | "7641175" | Petitionér
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L75

L76

L77

L78

L79

L80

39

19

26

21

34

"7681589" |
"8141849").PN. OR
("9927036").URPN.

("2766701" | "3037460"
| "3137216" | "3277837"
| "3327643" | "3372648"
| "3373695" | "3610110"
| "3666382" | "3792393"
| "4264286" | "4477236"
| "4508133" | "4520837"
| "4771801" | "4927305"
| "6073096" | "5382057"
| "56839888" |
"6419459").PN. OR
("7506574").URPN.

("3235272" | "4039003"
| "4187872" | "4508133"
| "4601304" | "4661050"
| "4718444" | "5362215"
| "6605449").PN. OR
("7290560").URPN.

("3137216").URPN.

("1738104" | "2655870"
| "2766701" | "3137216"
| "3330217" | "3469855"
| "3556690").PN. OR
("3792939").URPN.

("20100054974" |
"20100278661" |
"20100319529" |
"20110173814" |
"20170089334" |
"2304991" | "2809059" |
"3435777" | "4394872" |
"4516477" | "4601304" |
"6209445" | "7290560" |
"7770509" | "7866346" |
"8365754" | "8393260" |
"8763496").PN. OR
("10167859").URPN.

(("3053500") or
("3146724" or
("3179121" or
("3589387") or
("3679332") or
("4170214") or
("4363463") or
("4388050") or
("4467703") or
("4773833") or
("4861241") or
("4878815") or
("5059101") or
("5226445" or
("5507219") or

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF

ON

Y PROD

OFF

OFF

OFF

OFF

OFF

ON

JCTS LL
Petitiong

2020/10/06
10:16 AM

2020/10/06
10:22 AM

2020/10/06
10:35 AM

2020/10/06
10:39 AM

2020/10/06
10:55 AM

2020/10/06
01:21 PM

C
Br
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L81

L82

L83

L84

L85

L86

27394

12

25

36

("5524902") or
("6419459") or
("10184470") or
("7963502") or
("8360094") or
("8528462") or
("8701546") or
("9328745") or
("20040170507") or
("20080279706") or
("20120063936") or
("20130020521") or
("20130202458") or
("20150144826") or
("20160160848") or
("20180017173").PN.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.
and eye adj bolt

("8100407").PN.

(("8100407") or
("4861241").PN.

("0410918" | "3940151"
| "4540186").PN. OR
("5145340").URPN.

("1581778" | "1957998"
| "1963684" |
"20110079302" |
"20130263932" |
"20140070127" |
"20140083534" |
"20140264134" |
"20150000748" |
"2521314" | "3053500" |
"3324880" | "3483885" |
"4687421" | "4951707" |
"5088521" | "5249600" |

(US-PGPUB; USPAT:
FPRS)

(US-PGPUB; USPAT:
FPRS)

(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR
OR

OR

OR

) ENERG

OFF

OFF

OFF
OFF

OFF

OFF

Y PROD

OFF

OFF

OFF
OFF

OFF

OFF

JCTS LL
Petitiong

2020/10/07
04:09 PM

2020/10/07
04:09 PM

2021/06/17
09:52 AM

2021/06/17
10:18 AM

2021/06/17
10:24 AM

2021/06/17
10:27 AM

C
Br

08/04/2023 09:09:55 AM
Workspace: 18321054
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L87

L88

L89

L90

L91

L92

L93

L94

31

10

18

13

45

60

"5345965" | "7222837" |
"7591450" | "7641175" |
"7681589" |
"8141849").PN. OR
("9927036").URPN.

("20070295411" |
"20080152523" |
"20100288958" |
"20110206546" |
"4520837" | "4520842" |
"6241492" | "6382940" |
"6544012" | "6623259" |
"6910871" | "7186097" |
"7335002" | "7341435" |
"7364412" | "7506574" |
"7513759" | "7681589" |
"7954510" | "7984671" |
"8074679").PN. OR
("9732746").URPN.

("20120063936" |
"20120189477" |
"5171136" | "5362215" |
"6209445" | "7290560" |
"8074679" |
"8465268").PN. OR
("9243630").URPN.

("20090081034" |
"20110206547" |
"20120063936" |
"20120288387" |
"3527550" | "7513759" |
"8092198" | "8317498" |
"8506262" |
"8784081").PN. OR
("9188121").URPN.

("20110296982" |
"7290560" | "7335002" |
"7364412" | "7404704" |
"7506574").PN. OR
("8402880").URPN.

"20190128104"
("3053500").URPN.
"10670013"

("1013745" | "1624852"
| "2126007" | "2485940"
| "2716034" | "2745687"
| "2809059" | "3232639"
| "3366425" | "3419280"
| "3588126" | "3735991"
| "3762725" | "3785659"
| "3833228" | "3887198"
| "3907307" | "4135546"

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(USPAT)
(USPAT)

(US-PGPUB; USPAT:
USOCR)

GO

OR

OR

OR

OR

OR
OR
OR

OR

) ENERG

OFF

OFF

OFF

OFF

OFF
OFF
OFF

OFF

Y PROD

OFF

OFF

OFF

OFF

OFF
OFF
OFF

OFF

JCTS LL

Pgtition

2021/06/17
10:29 AM

2021/06/17
10:32 AM

2021/06/17
10:33 AM

2021/06/17
10:35 AM

2021/06/17
11:17 AM

2021/06/17
12:53 PM

2021/06/17
01:27 PM

2021/07/21
02:06 PM

C

r
=4

08/04/2023 09:09:55 AM
Workspace: 18321054
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L95 44

| "4155559" | "4289317"
| "4351531" | "4394872"
| "4602791" | "4630636"
| "4758135" | "4775303"
| "4867460" | "4878815"
| "5062397" | "5088745"
| "5090087" | "5263682"
| "56267533" | "5297805"
| "5636688" | "5636975"
| "6716055" | "5845909"
| "6167959" |
"6428291").PN. OR
("8100407").URPN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-$ or US-
9927036-3$ or US-
7506574-3$ or US-
5020809-$ or US-
3053500-$ or Us-
7335002-$ or US-
7290560-$ or US-
4039003-$ or US-
6623259-$ or US-
5145340-3$ or US-
7681589-3$ or US-
8465268-3$ or US-
8402880-$ or US-
7984671-3$ or US-
10167859-$ or US-
9243630-3$ or US-
8360094-3 or US-
3792939-$ or US-
8763496-3 or US-
7866346-3).did. or (US-
4861241-% or US-
10962001-$ or US-
10519950-$ or US-
10941765-$ or US-
8100407-$ or US-
9638251-3$ or US-
6167959-$ or US-
2745687-9).did. or (US-
3053500-$ or Us-
3137216-$ or US-
1013745-$).did.

(US-PGPUB; USPAT:
USOCR)

GO

OR

) ENERG

OFF

Y PROD

OFF 2021/07/22
12:55 PM

JCTS LLIC

08/04/2023 09:09:55 AM

Workspace: 18321054
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L96 19
L97 1
L98 1

L99 44

L100 59

L95 and bolts
("9328745").PN.
("3735991").PN.

(US-20170089473-$ or
US-20120063936-$ or
US-20110206547-$ or
US-20070295411-$ or
US-20050247346-$ or
US-20130263932-$ or
US-20170089334-
$).did. or (US-9732746-
$ or US-9435454-$ or
US-9188121-$ or US-
3427988-$ or US-
3527550-$ or US-
6544012-$ or US-
4568249-$ or US-
9927036-3$ or US-
7506574-3$ or US-
5020809-$ or US-
3053500-$ or Us-
7335002-$ or US-
7290560-$ or US-
4039003-$ or US-
6623259-$ or US-
5145340-3$ or US-
7681589-3$ or US-
8465268-3$ or US-
8402880-$ or US-
7984671-3$ or US-
10167859-$ or US-
9243630-3$ or US-
8360094-3 or US-
3792939-$ or US-
8763496-3 or US-
7866346-3).did. or (US-
4861241-% or US-
10962001-$ or US-
10519950-$ or US-
10941765-$ or US-
8100407-$ or US-
9638251-3$ or US-
6167959-$ or US-
2745687-9).did. or (US-
3053500-$ or Us-
3137216-$ or US-
1013745-$).did.

("1911670" | "1947198"
| "2048320" | "2069443"
| "2159306" | "2179814"
| "2182246" | "2219064"
| "2567479" | "2628112"
| "2721748" | "3244424"
| "3395923" | "3468374"

(US-PGPUB; USPAT)
(USPAT; USOCR)
(USPAT; USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

GO

OR
OR
OR

OR

OR

) ENERG

OFF
OFF
OFF

OFF

OFF

Y PROD

OFF
OFF
OFF

OFF

OFF

JCTS LL
Petitiong

2021/07/22
12:56 PM

2021/07/23
08:57 AM

2021/07/23
09:03 AM

2021112114
10:24 AM

2022/03/15
01:34 PM

C
Br
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L101 8

L102 46

| "3512787" | "3675933"
| "3722894" | "3886804"
| "3887196" | "4008897"
| "4320799" | "4345766"
| "4490097" | "4560176"
| "4907650" | "4981174"
| "5067563" | "5137083"
| "56343944" | "5538080"
| "56636688" |
"5803169").PN. OR
("6167959").URPN.

"16876414"

((US-4861241-A OR
US-8465268-B2 OR
US-8402880-B2 OR
US-7984671-B2 OR
US-10167859-B2 OR
US-9243630-B2 OR
US-8360094-B2 OR
US-3792939-A OR US-
8763496-B2 OR US-
7866346-B1 OR US-
7681589-B2 OR US-
10962001-B2 OR US
10519950-B2 OR US-
10941765-B2 OR US-
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-
3244424-A OR US-
7506574-B2 OR US-
9732746-B2 OR US-
9435454-B2 OR US-
9188121-B1 OR US-
3427988-A OR US-
3527550-A OR US-
6544012-B1 OR US-
4568249-A OR US-
9927036-B2 OR US-
5020809-A OR US-
3053500-A OR US-
7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-
6623259-B1 OR US-
5145340-A).did. AND
USPT.dbnm.) OR ((US-
3137216-A OR US-
1013745-A OR US-
3244424-A OR US-
3053500-A).did. AND
USOC.dbnm.) OR ((US-
20170089334-A1 OR
US-20120063936-A1

(US-PGPUB; USPAT; [ADJ
USOCR; FPRS;

DERWENT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

ADJ

GD ENERG

ON

ON

Y PRODUCTS LL

ON

ON

2022/09/07
09:12 AM

2022/09/09
09:16 AM

C

Pgtition

r
=4
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OR US-20110206547-

A1 OR US-

20070295411-A1 OR

US-20170089473-A1

OR US-20050247346-

A1 OR US-

20130263932-A1).did.

AND PGPB.dbnm.)

L103 53 "3244424" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09

USOCR; FIT (AP, AT, 10:11 AM
AU, BE, BG, BR, BY,
CA,CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L104 25 ("3645297" | "3806285" |(US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
| "3937249" | "4467703" |USOCR) 10:24 AM
| "5613579" |
"6910871").pn. OR
("7681589").urpn. AND
(PGPB | USPT |
USOC).dbnm.

L1035 67988 (FO4B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
F04B1/0408 or USOCR; FIT (AP, AT, 10:27 AM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA,CH, CN, CS, CU,
F04B1/145 or F04B1/16 |CZ, DD, DE, DK, EA,
or F04B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT,JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, S, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L106 166 (("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09
("Kelcy")) OR USOCR; EPO; JPO; 11:47 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR

(("AYRES") near3

("Brandon")) OR

(("BARNETT") near3

(‘Christopher?))) INV. GO ENERGY PRODUCTS LLC
L107 480 luharuka (US-PGPUB; USPAT; |ADJ ON QDntiti anaa022/09/09
08/04/2023 09:09:55 AM EX16Hgé5 of 18
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USOCR) 03:06 PM

L108 1 "20130319220" (US-PGPUB; USPAT; |ADJ ON ON 2022/09/09

USOCR) 03:07 PM

L109 176 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2022/12114
("Kelcy™) OR USOCR; EPO; JPO; 04:16 PM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(""AYRES") near3
("Brandon")) OR
("BARNETT") near3
("Christopher))).INV.

L110 70454 (FO04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2022/12114
F04B1/0408 or USOCR; FIT (AP, AT, 04:16 PM
F04B1/0421 or AU, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 |CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, MC, MD, MY, NL,
F16B43/00 or NO, NZ, OA, PH, PL,
F05B2260/301).cpc. PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L111 61 ("20110206547""'20180 | (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
363642""3427988"|"38 |USOCR; FPRS; 11:06 AM
34666"|"3870071"|"446 |DERWENT)
7703"|"5362215""7335
002"|"8733733"|"31851
75"|"3279558").PN.

L112 218 ((("FOSTER") near3 (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
("Kelcy™) OR USOCR; EPO; JPO; 11:07 AM
(("NOWELL") near3 DERWENT)

("Mark")) OR
(""AYRES") near3
("Brandon")) OR
("BARNETT") near3
("Christopher))).INV.

L113 72952 (FO04B53/22 or (US-PGPUB; USPAT; |ADJ ON ON 2023/08/02
F04B1/0408 or USOCR; FIT (AU, AP, 11:07 AM
F04B1/0421 or AT, BE, BG, BR, BY,

F04B1/122 or CA, CH, CN, CS, CU,
F04B1/145 or F04B1/16 |CZ, DD, DE, DK, EA,
or FO4B1/18 or EE, EP, ES, FI, FR, GB,
F04B53/16 or HR, HU, ID, IE, IL, IS,
F16B35/005 or IT, JP, KR, LT, LU, LV,
F16B39/24 or MA, OA, RU, SU, WO,
F16B43/00 or MC, MD, MY, NL, NO,
F05B2260/301).cpc. NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO: GD ENERGY PRODUCTS LLC
JPO; DERWENT; Petitioner
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L114 67

L115 2

L116 48

("4187059" | "4477236"
| "4520842" | "4527961"
| "4550646" | "4573886"

| "4618316").pn. OR

("4861241").urpn. AND

(PGPB | USPT |
USOC).dbnm.

"62265909"

((US-7506574-B2 OR
US-9435454-B2 OR
US-9188121-B1 OR

US-3427988-A OR US-

3527550-A OR US-

6544012-B1 OR US-
4568249-A OR US-

9927036-B2 OR US-
8465268-B2 OR US-
5020809-A OR US-

3053500-A OR US-

7335002-B2 OR US-
7290560-B2 OR US-
4039003-A OR US-

6623259-B1 OR US-
5145340-A OR US-

7681589-B2 OR US-
4861241-A OR US-

8402880-B2 OR US-
7984671-B2 OR US-
10167859-B2 OR US
9243630-B2 OR US-
8360094-B2 OR US-
3792939-A OR US-

8763496-B2 OR US-
7866346-B1 OR US-
9732746-B2 OR US-
10962001-B2 OR US-
10519950-B2 OR US-
10941765-B2 OR US
8100407-B2 OR US-
9638251-B2 OR US-
6167959-B1 OR US-
2745687-A OR US-

3244424-A).did. AND

USPT.dbnm.) OR ((US-

20170089473-A1 OR
US-20120063936-A1
OR US-20110206547-
A1 OR US-
20070295411-A1 OR
US-20050247346-A1
OR US-20170089334-
A1 OR US-
20130263932-A1 OR
US-20130319220-A1
OR US-20180363642-

IBM_TDB)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,

HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

GO

ADJ

ADJ

ADJ

) ENERG

ON

ON

ON

Y PROD

ON

ON

ON

JCTS LLIC
Petitiongr

2023/08/03
10:21 AM

2023/08/03
10:25 AM

2023/08/04
08:26 AM

08/04/2023 09:09:55 AM
Workspace: 18321054

EX 10817 of 19

Page 270 of 24




A1).did. AND
PGPB.dbnm.) OR ((US-
3053500-A OR US-
3244424-A OR US-
3137216-A OR US-
1013745-A).did. AND
USOC.dbnm.)

L117 2 116 AND socket WITH |(US-PGPUB; USPAT; |ADJ ON ON 2023/08/04

screw USOCR; FIT (AU, AP, 08:27 AM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L118 951 (F04B53/22 OR (US-PGPUB; USPAT; (ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,
F04B1/145 OR CZ, DD, DE, DK, EA,
F04B1/16 OR F04B1/18 |EE, EP, ES, FI, FR, GB,
OR F04B53/16 OR HR, HU, ID, IE, IL, IS,
F16B35/005 OR IT, JP, KR, LT, LU, LV,
F16B39/24 OR MA, MC, MD, MY, NL,
F16B43/00 OR NO, NZ, OA, PH, PL,
F05B2260/301).cpc.  [PT, RO, RS, RU, SE,
AND socket WITH SG, I, SK, SU, TH,
screw TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L119 69 (F04B53/22 OR (US-PGPUB; USPAT; (ADJ ON ON 2023/08/04
F04B1/0408 OR USOCR; FIT (AP, AT, 08:27 AM
F04B1/0421 OR AU, BE, BG, BR, BY,

F04B1/122 OR CA, CH, CN, CS, CU,
F04B1/145 OR CZ, DD, DE, DK, EA,
F04B1/16 OR F04B1/18 |EE, EP, ES, FI, FR, GB,
OR F04B53/16 OR HR, HU, ID, IE, IL, IS,
F16B35/005 OR IT, JP, KR, LT, LU, LV,
F16B39/24 OR MA, MC, MD, MY, NL,
F16B43/00 OR NO, NZ, OA, PH, PL,
F05B2260/301).cpc.  [PT, RO, RS, RU, SE,
AND socket WITH SG, I, SK, SU, TH,
screw AND fluid ADJ | TN, TR, TW, UA, VN,
end WO); FPRS; EPO;
JPO; DERWENT;
IBM—TDB) O AICD N DDAN IAATO
U LINLT\ T INUDULUTO LL
PE2E SEARCH - Search History (Interference) Petitioner
08/04/2023 09:09:55 AM E X1 69418 of 19
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Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N44

N45

N46

N47

N48

N49

N50

4148

6932

8704

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.

(F04B53/22 or
F04B1/0421 or
F04B1/0408 or
F04B1/18 or F16B43/00
or F16B39/24 or
F16B35/005 or
F04B1/145 or FO4B1/16
or FO4B1/122 or
F04B53/16 or
F05B2260/301).cpc.

N45 and (bore and
fasten$3 and retain$3
and eye adj bolt and
cable).cim.

(bore and fasten$3 and
retain$3 and eye adj
bolt and cable).cim.

(FO4B53/22 OR
F04B1/0408 OR
F04B1/0421 OR
F04B1/122 OR
F04B1/145 OR
F04B1/16 OR F04B1/18
OR F04B53/16 OR
F16B35/005 OR
F16B39/24 OR
F16B43/00 OR
F05B2260/301).cpc.

N48 AND (component
AND fasten$3 AND
retain$3 AND packing
near2 seal AND
nut).clm.

((pump OR plunger)
AND component AND
fasten$3 AND retain$3
AND packing near2
seal AND nut).cim.

(USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ADJ

OR

OR

OFF

OFF

OFF

OFF

ON

OFF

OFF

OFF

OFF

OFF

OFF

ON

OFF

OFF

2020/01/23
07:54 AM

2020/01/23
07:54 AM

2020/01/23
07:56 AM

2020/01/23
07:56 AM

2022112114
09:14 PM

2022112114
09:15 PM

2022112114
09:15 PM

08/04/2023 09:09:55 AM
Workspace: 18321054
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpLo.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/321.054 05/22/2023 Kelcy Jake Foster 0944-165 8125
28840 7590 07/07/2023 I X AMINER |
Tomlinson McKinstry, P.C.
Two Leadership Square CENTRAL, DOCKET
211 North Robinson, Suite 450
Oklahoma City, OK 73102 | ART UNIT | PAPER NUMBER |

OPAP

| NOTIFICATION DATE | DELIVERY MODE |

07/07/2023 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 clectronically on above-indicated "Notification Date" to the
following e-mail address(es):

patents @tmoklaw.com
rossc @tmoklaw.com
theresas @tmoklaw.com

GD ENERGY PRODUCTS LLC

PTOL-90A (Rev. 04/07) Petitioner
EX1002

Page 273 of 348



Decision Granting Request for
Prioritized Examination (Track /)

Application No.

Applicant(s)

18/321,054 Foster et al.
Examiner Art Unit AlA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 22 May 2023 IS GRANTED .

The above-identified application has met the requirements for prioritized examination

A for an original nonprovisional application (Track ).

B. 0J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a notice of appeal;

T o mmo o

mailing of a notice of allowance;

mailing of a final Office action;

abandonment of the application.

filing a request for continued examination ;

filing a request for suspension of action;

completion of examination as defined in 37 CFR 41.102; or

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/

PROGRAM SUPPORT ASSISTANT, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)

GD ENERGY PRODUCTS LLC

Petitioner
EX1002
Page 274 of 348




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandriz, Virginia 22313-1450
WWW.uspto.gov
APPLICATION FILING or GRP ART
NUMBER 371{c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/321,054 05/22/2023 664 0944-165 20 2
CONFIRMATION NO. 8125
28840 FILING RECEIPT

Temirse Mokrety .0 T

211 North Robinson, Suite 450
Oklahoma City, OK 73102

Date Mailed: 06/09/2023

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)
Kelcy Jake Foster, Ardmore, OK;
Mark S. Nowell, Ardmore, OK;
Brandon Scott Ayres, Ardmore, OK;
Christopher Todd Barnett, Stratford, OK;
Applicant(s)
Kerr Machine Co., Sulphur, OK;

Power of Attorney: The patent practitioners associated with Customer Number 28840

Domestic Priority data as claimed by applicant
This application is a CON of 17/882,267 08/05/2022 PAT 11,655,812
which is a CON of 16/876,414 05/18/2020 PAT 11,408,419
which is a CON of 16/035,126 07/13/2018 PAT 10,670,013
which claims benefit of 62/562,588 09/25/2017
and claims benefit of 62/536,297 07/24/2017
and claims benefit of 62/532,574 07/14/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

page 1 of 4
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/07/2023

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/321,054
Projected Publication Date: 09/14/2023
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

FLUID END ASSEMBLY

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.
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875 18/321,054
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 64 N/A
SEARCH FEE
AT o N/A N/A N/A 280 N/A
EXAMINATION FEE
(37 CFR 1.16(0). (). or (a) N/A N/A N/A 320 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16()) 20 minus 20 = 0 X = 0 OR
INDEPENDENT CLAIMS : *
(37 CFR 1.16(h)) 2 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* |If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 664 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total g i - =
> (37 CF?{ ?.160)) Minus X = OR _
[m)] 7 - =
E ((ISI;%erRe? .?g(ﬂt)) Hinee x = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
= (37 CF?{ ?.160)) OR =
% Independent * Minus | *** = M _ OR _
w (37 CFR 1.16(h})
<§( Application Size Fee (37 CFR 1.16(s))
R
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) ©
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previou
he "L )

sly Paid For" IN THIS SPACE is |
Paj " i

incolumn 1
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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.

STATEMENT UNDER 37 CFR 3.73(c)
Kerr Machine Co.

Applicant/Patent Owner:

Application No./Patent No.: Not Yet Assigned Filed/Issue Date: May 22, 2023

Titleg: FLUID END ASSEMBLY
Kerr Machine Co. _ g Oklahoma 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 34857¢ , Frame 08¢0 , 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. D 1 tof C , P.O. Box 1450, Al dria, VA 22313-1450. DO NOT S F| E ) ESS, SEND
T0: Gommiseioner for Patents. p.O. Box 1450, Aloxandria, VA 223131450, OD ENERGY PRODUCTS TIC
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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.

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.

Kelly J. Kress/ May 22, 2023

Signature Date

Keiiy J. Kress Atterney for Applicant/593824
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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PTO/AIA/14 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

. ) Attorney Docket Number | 0944-165
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
E Kelcy \ake Foster E
Residence Information (Select One) e US Residency Non US Residency Active US Military Service
City P\rdmore State/Province | OK Country of Residencé | S

Mailing Address of Inventor:

Address 1 675 Chateau Bend Drive

Address 2

City | IArdmore State/Province | F)K

Postal Code 73401 Countryi | |US

Inventor 2 Remove

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
E IVIal‘k S. Nowell E

Residence Information (Select One) (8 US Residency Non US Residency Active US Military Service

City r\rdmore State/Province | OK Country of Residencd S

Mailing Address of Inventor:

Address 1 24 Yorktown Road
Address 2
City | I'\rdmore State/Province | PK
Postal Code 73401 Countryi | |US
Inventor 3 Remave
Legal Name
Prefix| Given Name Middle Name FamiIX Name Suffix
Fal Y | —M) AVAIaTaTaTnlHVals el
: Brandon S(X)tt U Cl vrégu 1T INVUUU U TV L\ :
- | M -
Residence Information (Select One) (®) US Residency Non US Residency Active US Mil_u service
EATUUZ

EFS Web 2.2.13 Page 283 of 348



PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 0944-165

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

City ‘ It\rdmore State/Province OK Country of Residencé JS

Mailing Address of Inventor:

Address 1 B17 Aspen Dr.

Address 2

City | I'\rdmore State/Province | PK

Postal Code 73401 Country i | |US

Inventor L

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

E Christopher Todd Barnett E

Resi_dence Information (Select One) (@ US Residency Non US Residency Active US Military Service -
City Ftratford State/Province | OK Country of Residencd | s

Mailing Address of Inventor:

Address 1 B25 Jan Drive

Address 2

City | Stratford State/Province | PK

Postal Code 74872 Countryi | us

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number 8840

Email Address patents@tmoklaw.com | AddEmail | [Remove Email

Application Information:

Title of the Invention FLUID END ASSEMBLY
Attorney Docket Number| 0944-165 Small Entity Status Claimed [X
Application Type Nonprovisional v
Subject Matter Utility v
Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any) | [1
GD ENERGY PRODUCTS LLC
Petitioner
EX1002
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 0944-165

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.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 Pricrity Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | nhereby 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 8840

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of ~| 17882267 2022-08-05
GD ENERGY PRODUCTS LLC
Petitioner
EX1002
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PTO/AIAI14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond o a collection of information unless it contains a valid OMB control number.

. ) Attorney Docket Number | 0944-165
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention | FLUID END ASSEMBLY
Prior Application Status | |Patented v
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
7882267 Continuation of [+| (16876414 2020-05-18 11408419 022-08-09
Prior Application Status | |Patented 'I Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16876414 Continuation of [+] 16035126 2018-07-13 10670013 2020-06-02
Prior Application Status | [Expired v Remove |
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035126 Claims benefit of provisional ~] 62562588 2017-09-25
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035126 Claims benefit of provisional v 62536297 R017-07-24
Prior Application Status | [Expired v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035126 Claims benefit of provisional v 62532574 RO17-07-14
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constlitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the 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 priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove I

Access Code (if applicable)

Application Number Countryi Filing Date (YYYY-MM-DD)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.
GD ENERGY PRODUCTS LLC
Petitioner
EX1002
EFS Web 2213
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PTO/AIA/M4 (01-22)
Approved for use through 05/31/2024. 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.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

0944-165

Application Number

Title of Invention FLUID END ASSEMBLY

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.

GD ENERGY PRODUCTS LLC

EFS Web 2.2.13
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. 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 | 0944-165
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

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.

GD ENERGY PRODUCTS LLC

Petitioner

EX1002
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 0944-165

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

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 Remove

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 Kerr Machine Co

Mailing Address Information For Applicant:

Address 1 P214 West 14th Street

Address 2

City Sulphur State/Province IOK
Country | s Postal Code 73086
Phone Number 580-622-4207 Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

GD ENERGY PRODUCTS LLC

Petitioner

EX1002
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PTO/AIA/14 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 0944-165

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove
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
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature ([/Kelly Kress/ Date (YYYY-MM-DD)| [2023-05-22
First Name | Kelly Last Name | Kress Registration Number | 69894
Additional Signature may be generated within this form by selecting the Add button.

GD ENERGY PRODUCTS LLC

Petitioner

EX1002
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. 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 | 0944-165

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FLUID END ASSEMBLY

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.

GD ENERGY PRODUCTS LLC

Petitioner

EX1002
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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 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 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 tc 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 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.

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.

Arecord in this system of reccerds 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.

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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

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 geverning 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
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Atty. Dkt. No.: 0944-165

INVENTION TITLE: Fluid End Assembly

SUMMARY
[ooo01] The invention is directed to a kit comprising a fluid end body, a component, a
retainer element, and a fastening system. The body comprises an external surface, and a
bore extending through the body and terminating at an opening formed in the external
surface. The component is configured for removable installation within the bore, and the
retainer element is engagable with the component when the component is installed within
the bore. The fastening system is configured to releasably hold the retainer element against
the component when the component is installed within the bore. The bore has no internal
threads formed within that portion that surrounds the component when the component is
installed within the bore.

BRIEF DESCRIPTION OF THE DRAWINGS
[o002] FIG. 1is a partially exploded view of a first embodiment of a fluid end of the
present invention. FIG. 1 shows a suction and discharge end of the fluid end.
[o003] FIG. 2 is a partially exploded view of a plunger end of the fluid end body

shown in FIG. 1.

[o004] FIG. 3 is a cross-sectional view of the fluid end shown in FIG. 1, taken along
line A-A.
[oo05] FIG. 4 is a partially exploded view of a second embodiment of a fluid end.

FIG. 4 shows a suction and discharge end of the fluid end.

[0o006] FIG. 5 is a partially exploded view of a plunger end of the fluid end body
shown in FIG. 4.

[o007] FIG. 6 is a cross-sectional view of the fluid end shown in FIG. 4, taken along
line B-B.

[o008] FIG. 7is a partially exploded view of a third embodiment of a fluid end. FIG.
7 shows a suction and discharge end of the fluid end.

[o009] FIG. 8 is a partially exploded view of a plunger end of the fluid end body

shown in FIG. 7.
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[oo010] FIG. 9 is a partially exploded view of a fifth embodiment of a fluid end. FIG. 9
shows a suction and discharge end of the fluid end.

[o011] FIG. 10 is a partially exploded view of a plunger end of the fluid end body
shown in FIG. 9.

[o012] FIG. 11is a cross-sectional view of the fluid end shown in FIG. 9, taken along
line C-C.

[0013] FIG. 12 is a partially exploded view of a sixth embodiment of a fluid end. FIG.

12 shows a suction and discharge end of the fluid end.

[o014] FIG. 13 is a cross-sectional view of the fluid end shown in FIG. 12, taken along
line D-D.
[o015] FIG. 14 is a partially exploded view of a seventh embodiment of a fluid end.

FIG. 14 shows a suction and discharge end of the fluid end.
[0016] FIG. 15 is a side elevational view of one of the plurality of studs for use with
the fluid ends.

DETAILED DESCRIPTION
[o017] Fluid end assemblies are typically used in oil and gas operations to deliver
highly pressurized corrosive and/or abrasive fluids to piping leading to the wellbore. The
assemblies are typically attached to power ends run by engines. The power ends
reciprocate plungers within the assemblies to pump fluid throughout the fluid end. Fluid
may be pumped through the fluid end at pressures that range from 5,000-15,000 pounds
per square inch (psi). Fluid used in high pressure hydraulic fracturing operations is
typically pumped through the fluid end at a minimum of 8,000 psi; however, fluid will
normally be pumped through the fluid end at pressures around 10,000-15,000 psi during
such operations.
[0018] In fluid end assemblies known in the art, the fluid flow passages or bores
formed within the fluid end body are typically sealed by inserting a plug into each bore. A
large retaining nut is then installed into each bore above the plug. The retaining nuts

typically thread into internal threads formed in the walls of each bore.
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[o019] In operation, the high level of fluid pressure pumping throughout the fluid
end may cause the retaining nuts to back off or unthread from their installed position.
When a retaining nut unthreads from its installed position, the plug it was retaining may be
displaced by fluid pressure. Displacement of the plug allows fluid to leak around the plug
and erode the walls of the bore. The internal threads formed in the bores for engagement
with the retaining nuts are also known to crack over time. Erosion of the bore walls or
cracking of the internal threads typically requires repair or replacement of the fluid end.
[o020] The present invention is directed to a plurality of different fluid ends having
bores sealed without threading retaining nuts into the walls of each bore. As a result, the
fluid ends of the present invention do not have internal threads formed in their bores
proximate the bore openings. Removal of the internal threads eliminates the problems
associated with the internal thread failures and the retaining nuts becoming unthreaded
from the bores.

[o021] With reference to FIGS. 1 and 3, a first embodiment of a fluid end 100 is
shown. The fluid end 100 comprises a fluid end body 102 having a flat external surface 104
and a plurality of first and second bores 106, 108 formed adjacent one another therein, as
shown in FIG. 1. Preferably, the number of first bores 106 equals the number of second
bores 108. More preferably, each first bore 106 intersects its paired second bore 108 within
the fluid end body 102 to form an internal chamber 112, as shown in FIG. 3.

[0o022] FIG. 1 shows five first and second bores 106, 108. In alternative
embodiments, the number of sets of paired first and second bores in the fluid end body may
be greater than five, or less than five. Thus, FIG. 4 shows a fluid end body that includes
three sets of paired first and second bores. Each bore of each set of paired bores 106 and
108 terminates in a corresponding opening 110 formed in the external surface 104. The
bores 106 and 108 and openings 110 exist in one-to-one relationship. A plurality of
internally threaded openings 144 are formed in the body 102 and uniformly spaced around

each bore opening 110, as shown in FIG. 1.
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[o023] With reference to FIG. 3, each second bore 108 may have an intake opening
118 formed proximate the bottom end of the fluid end body 102. Each intake opening 118 is
connected in one-to-one relationship to a corresponding coupler or pipe. These couplers or
pipes are fed from a single common piping system (not shown).

[o024] A pair of valves 120 and 122 are positioned within each second bore 108. The
valves 120, 122 route fluid flow within the body 102. The intake valve 120 blocks fluid
backflow through the intake opening 118. The discharge valve 122 regulates fluid through
one or more discharge openings 126. A plurality of couplers 127 may be attached to each
discharge opening 126 for connection to a piping system (not shown), as shown in FIG. 1.
[o025] Continuing with FIGS. 1 and 3, the fluid end 100 further comprises a plurality
of sets of components 128 and 130. The number of sets preferably equals the number of
sets of paired first and second bores 106 and 108 formed in the body 102. The component
128 is positioned within a first bore 106, and the component 130 is positioned within its
paired second bore 108. In one embodiment, the component 128 is a suction plug and the
component 130 is a discharge plug. Each of the components 128 and 130 are substantially
identical in shape and construction, and each is sized to fully block fluid flow within the
respective bore 106, 108. A seal 136 is positioned around the outer surface of each
component 128, 130 to block fluid from leaking from the bores 106, 108.

[0026] Each of the components 128 and 130 comprises a first section 138 joined to a
second section 140. The first section 138 has a footprint sized to cover the bore opening 110
and the second section 140 is configured for removable receipt within one of the bores 106,
108. In one embodiment, the first section 138 is an enlarged plate and the second section
140 is a plug sized to be closely received within one of the bores 106, 108. When the
component 128 or 130 is installed within one of the bores 106, 108, the first section 138
engages with the external surface 104 of the body 102. This engagement prevents
longitudinal movement of the second section 140 within the bore 106 or 108 as shown in

FIG. 3.
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[o027] With reference to FIG. 1, the first section 138 may be formed as a circular
structure having a plurality of notches 142 cut from its outer periphery. When each of the
first sections 138 is engaged with the external surface 104 of the body 102, each of the
notches 142 partially surrounds one of the openings 144 spaced around each bore opening
110.

[0028] Continuing with FIGS. 1 and 3, once each component 128, 130 is installed in
the fluid end body 102, each of the components 128, 130 is secured in place by a retainer
element 132 in a one-to-one relationship. Each retainer element 132 has a footprint sized to
fully cover the first section 138 of the components 128 and 130. The retainer elements 132
shown in FIG. 1 are flat and cylindrical. A plurality of openings 146 are formed about the
periphery of each retainer element 132. Each opening 146 is alignable with a corresponding
one of the openings 144 in a one-to-one relationship.

[o029] Each of the retainer elements 132 is secured to the fluid end body 102 using a
fastening system 134. The fastening system comprises a plurality of studs 148, a plurality of
washers 150, and a plurality of nuts 152. Each stud 148 is externally threaded adjacent its
first end 149, while each opening 144 has internal threads that mate with those of the stud
148. Each stud 148 may be threaded into place within a corresponding one of the openings
144, in a one-to-one relationship.

[o030] Once a first stud 148 has been installed in the body 102 at its first end 149, its
opposed second end 151 projects from the body’s external surface 104. When each
component 128 is positioned within its bore 106, each of its notches 142 at least partially
surrounds a corresponding one of the studs 148. Likewise, when each component 130 is
positioned within its bore 108, each of its notches 142 at least partially surrounds a
corresponding one of the studs 148.

[0o031] Each peripheral opening 146 formed in each of the retainer elements 132 is
registerable with a corresponding one of the studs 148. The plurality of washers 150 and
nuts 152 may be installed and torqued on each one of the studs 148. The plurality of

washers 150 and nuts 152 hold the retainer element 132 against the first section 138 of the
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components 128, 130 and hold the first section 138 against the external surface 104 of the
fluid end body 102. Because each of the retainer elements 132 is attached to the fluid end
body 102 using the fastening system 134, no external threads are formed on the outer
surface of each retainer element 132. Likewise, no internal threads are formed within the
walls of each bore 106, 108.

[0o032] With reference to FIGS. 2 and 3, a plunger end 154 of the fluid end 100 is
shown. The plurality of first bores 106 terminate at openings 156 formed on the external
surface 104 of the plunger end 154. An internal seat 159 is formed in the walls of each of the
bores 106 proximate each of the bore openings 156. A plurality of threaded openings 161
are formed in each of the internal seats 159, as shown in FIG. 2.

[0033] A component 158 is positioned within each first bore 106 through each of the
openings 156. Each of the components 158 is tubular and sized to be closely received within
each bore 106. In one embodiment, the components 158 are stuffing box sleeves.

[0034] With reference to FIG. 3, each of the components 158 may have a first section
160 that joins a second section 162 via a tapered section 164. The first section 160 may have
a larger diameter than the second section 162. When each of the components 158 are
installed within each of the bores 106, the tapered section 164 engages a tapered seat 166
formed in the walls of each bores 106. This engagement prevents longitudinal movement of
each component 158 within each bore 106. A seal 167 is positioned around the outer
surface of the second section 162 of each of the components 158 in order to block fluid from
leaking from the bores 106.

[o035] Once installed within the body 102, each component 158 is secured in place by
a retainer element 170 in a one-to-one relationship. Each of the retainer elements 170 is
sized to be closely received within each bore 106 and engage a top surface 171 of each
component 158, as shown in FIG. 3. Each of the retainer elements 170 shown in FIG. 2 has
a cylindrical body and a threaded central opening 172. A plurality of openings 174 are
formed about the periphery of each of the retainer elements 170. The openings 174 are

uniformly spaced around each central opening 172.
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[0036] A plurality of ports 175 may be formed in an outer surface of each retainer
element 170 that are orthogonal to the plurality of openings 174. At least one seal 176 may
also be disposed around the outer surface of each of the retainer elements 170. The seal 176
helps block fluid from leaking from the bores 106.

[o037] Each of the retainer elements 170 is secured to the fluid end body 102 using a
fastening system 178. The fastening system 178 comprises a plurality of threaded screws
180. The screws 180 are preferably socket-headed cap screws.

[0038] The fastening system 178 secures each retainer element 170 to each internal
seat 159. When each retainer element 170 is positioned within each bore 106, each of the
peripheral openings 174 is alignable with a corresponding one of the openings 161 in a one-
to-one relationship. Each of the screws 180 is registerable within one of the openings 161 in
the seat 159 and one of the peripheral openings 174 in the retainer element 170.

[o039] The screws 180 may be torqued as desired to tightly attach each of the
retainer elements 170 to each internal seat 159 and securely hold each component 158
within each bore 106. Because each of the retainer elements 170 is attached to the fluid end
body 102 using the fastening system 178, no external threads are formed on the outer
surface of each of the retainer elements 170. Likewise, no internal threads are formed
within the walls of each bore 106 on the plunger end 154 of the body 102.

[o040] Continuing with FIGS. 2-3, a plurality of packing seals 181 may be positioned
within each of the components 158 and each of the retainer elements 170 to prevent fluid
from leaking from the bores 106. At least one of the packing seals 181 may have a plurality
of ports 179 formed in its outer periphery, as shown in FIG. 2. The ports 179 provide an exit
for fluid trapped within the packing seals 181. Fluid exiting the ports 179 may exit the
retainer element 170 through the ports 175.

[o041] A packing nut 182 may also be threaded into the central opening 172 of each
of the retainer elements 170 in a one-to-one relationship. The packing nut 182 has a
threaded section 183 joined to a body 184. The body 184 shown in FIG. 2 is cylindrical.

However, the body 184 may also be square or rectangular shaped. A central passage 185
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extends through the threaded section 183 and the body 184. The threaded section 183 of
the packing nut 182 is threaded into the central opening 172 of the retainer element 170.
[o042] When installed within each of the retainer elements 170, each of the packing
nuts 182 engages with and compresses the packing seals 181 installed within each
component 158 and retainer element 170, as shown in FIG. 3. Compression of the packing
seals 181 helps prevent fluid from leaking past the seals 181. A seal 186 may also be
positioned within the central passage 185 of each of the packing nuts 182 to further seal
fluid from leaking from the bores 106.

[0043] A plurality of holes 187 are formed around the outer surface of each of the
packing nut bodies 184. The holes 187 serve as connection points for a spanner wrench that
may be used to tightly thread the packing nut 182 into the central opening 172 of each of the
retainer elements 170.

[o044] A plunger 188 may also be installed within each bore 106 in a one-to-one
relationship. When a plunger 188 is installed within a bore 106, the plunger 188 is
positioned within the component 158, the retainer element 170, and the packing nut 182, as
shown in FIG. 3. Each of the plungers 188 projects from the plunger end 154 of the fluid
end body 102 and is attached to a separate power end. As discussed above, the power end
reciprocates each of the plungers 188 within the fluid end body 102 so as to pump fluid
throughout the body. Each of the plungers 188 may be attached to the power end via a
clamp 190 in a one-to-one relationship.

[0o045] Several kits are useful for assembling the fluid end 100. A first kit comprises a
plurality of the components 128 or 130, a plurality of the retainer elements 132, and the
fastening system 134. A second kit may comprise the plurality of components 158, a
plurality of the retainer elements 170, and the fastening system 178. The second kit may
further comprise a plurality of the packing seals 181, a plurality of the packing nuts 182, and
a plurality of the plungers 188. Each of the kits may be assembled using the fluid end body

102.
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[0046] With reference to FIGS. 4 and 6, a second embodiment of a fluid end 200 is
shown. The fluid end 200 comprises a fluid end body 202 having a flat external surface 204
and a plurality of first and second bores 206, 208 formed adjacent one another therein, as
shown in FIG. 4. Each bore of each set of paired bores 206 and 208 terminates in a
corresponding opening 210 formed in the external surface 204. A plurality of threaded
openings 211 are formed in the body 202 and uniformly spaced around each opening 210.
The internal functions of the fluid end 200 are identical to those described with reference to
fluid end 100, shown in FIG. 3.

[o047] The fluid end 200 further comprises a plurality of sets of components 212 and
214. The number of sets preferably equals the number of set of paired first and second
bores 206 and 208 formed in the body 202. The component 212 is positioned within a first
bore 206, and the component 214 is positioned within its paired second bore 208. In one
embodiment, the component 212 is a suction plug and the component 214 is a discharge
plug.

[0048] Each of the components 212 and 214 is substantially identical in shape and
construction, and is sized to fully block fluid flow within the respective bore 206, 208. A
seal 216 is positioned around the outer surface of each component 212, 214 to block fluid
from leaking from the bores 206, 208.

[0049] As shown in FIG. 4, a top surface 213 of each component 212, 214 may sit
flush with the external surface 204 of the body 202 when installed within a respective bore
206, 208. Each of the components 212 and 214 may engage with internal seats (not shown)
formed in the walls of each of the bores 206, 208. Such engagement helps prevent
longitudinal movement of the components 212, 214 within the respective bore 206, 208.
[o050] Once installed within the fluid end body 202, each component 212 and 214 is
secured in place by a retainer element 218 in a one-to-one relationship. Each of the retainer
elements 218 has a footprint sized to cover a single bore opening 210. The retainer
elements 218 shown in FIG. 4 are flat and cylindrical. A plurality of openings 220 are

formed about the periphery of each retainer element 218. Each peripheral opening 220 is
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alignable with a corresponding one of the openings 211 in a one-to-one relationship, as
shown in FIG. 4.

[o051] The retainer elements 218 are secured to the external surface 204 of the fluid
end body 202 by a fastening system 222. The fastening system 222 comprises a plurality of
externally threaded studs 224, a plurality of washers 226, and a plurality of internally
threaded nuts 228. Each stud 224 is externally threaded adjacent its first end 230, while
each opening 211 has internal threads that mate with those of the stud 224. Each stud 224
may be threaded into place within a corresponding one of the openings 211, in a one-to-one
relationship.

[o052] Once a first stud 224 has been installed in the body 202 at its first end 230, its
opposed second end 232 projects from the body’s external surface 204. Each peripheral
opening 220 formed in the retainer elements 218 is registerable with a corresponding one
of the studs 224. The plurality of washers 226 and nuts 228 may be installed and torqued
on each of the studs 224. The plurality of washers 226 and nuts 228 hold the retainer
elements 218 against the external surface 204 of the fluid end body 202. Because each of
the retainer elements 218 is attached to the fluid end body 202 using the fastening system
222, no external threads are formed on the outer surface of each retainer element 218.
Likewise, no internal threads are formed within the walls of each bore 206 and 208.
[0053] With reference to FIGS. 5-6, a plunger end 234 of the fluid end 200 is shown.
The plurality of first bores 206 terminate at openings 236 formed on the external surface
204 of the plunger end 234. The plunger end 234 of the fluid end body 202 is similar to the
plunger end 154 of fluid end body 102, shown in FIGS. 2-3, except that an internal seat 159
is not formed within each bore 206. Instead, a plurality of internally threaded openings
238 are formed in the external surface 204 of the fluid end body 202 that are uniformly
spaced around each bore opening 236.

[0054] A component 240 is positioned within each first bore 206 through each of the

openings 236 in a one-to-one relationship. Each of the components 240 is tubular and
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sized to be closely received within each bore 206. In one embodiment, the components 240
are stuffing box sleeves.

[0o055] With reference to FIG. 6, each of the components 240 may have a first section
242 that joins a second section 244 via a tapered section 246. The first section 242 may
have a larger diameter than the second section 244. When each of the components 240 are
installed within each of the bores 206, the tapered section 246 engages a tapered seat 248
formed in the walls of each bore 206. This engagement prevents longitudinal movement of
each component 240 within each bore 206. A seal 250 is positioned around the outer
surface of the second section 244 of each of the components 240 to block fluid from leaking
from the bores 206.

[0056] Once installed within the body 202, a top surface 252 of each of the
components 240 may sit flush with the external surface 204 of the body 202. Each of the
components 240 is secured in place within each bore 206 by a retainer element 254 in a
one-to-one relationship. The retainer elements 254 shown in FIG. 5 have a cylindrical body
and a threaded central opening 256. A plurality of openings 258 are formed about the
periphery of each of the retainer elements 254. The openings 258 are uniformly spaced
around each central opening 256.

[0057] The retainer elements 254 are secured to the external surface 204 of the fluid
end body 202 using a fastening system 260. The fastening system 260 comprises a
plurality of threaded screws 262. The screws 262 are preferably socket-headed cap screws.
When each retainer element 254 is positioned over each bore opening 236, each of the
peripheral openings 258 is alignable with a corresponding one of the openings 238 in a one-
to-one relationship. Each of the screws 262 is registerable within one of the openings 238
in the body 202 and one of the peripheral openings 258 in each of the retainer elements
254.

[0058] The screws 262 may be torqued as desired to tightly attach each of the
retainer elements 254 to the body 202 and securely hold each of the components 240

within each bore 206. Because each of the retainer elements 254 is attached to the fluid
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end body 202 using the fastening system 260, no external threads are formed on the outer
surface of each retainer element 254. Likewise, no internal threads are formed within the
walls of each bore 206 on the plunger end 234 of the body 202.

[o059] Similar to the plunger end 154 shown in FIG. 2, a plurality of packing seals
264 may be positioned within each of the components 240. A packing nut 266 may thread
into the central opening 256 of each retainer element 254 and compress the packing seals
264. A seal 267 may also be positioned within each packing nut 266. Additionally, a
plurality of plungers 268 may be disposed within each component 240, retainer element
254, and packing nut 266. Each of the plungers 268 may be attached to a power end via a
clamp 270.

[0060] In alternative embodiments, the components 212, 214, and 240 may not be
flush with the external surface 204 of the body 202 when installed in the respective bores
206, 208. In such case, a flange or ledge may be formed on each of the retainer elements
218 or 254 on its side facing the component 212, 214, or 240. The flange or ledge may be
installed within the bores 206, 208 so that it tightly engages the top surface 213 or 252 of
the components 212, 214, or 240.

[0061] Likewise, if the components 212, 214, or 240 project from the external surface
204 of the body 202 when installed within the respective bores 206, 208, the retainer
elements 218 or 254 can be modified to accommodate the component 212, 214, or 240. For
example, a cut-out may be formed in the retainer element 218 or 254 for closely receiving
the portion of the component 212, 214, or 240 projecting from the body 202. The area of
the retainer element 218 or 254 surrounding the cut-out will engage the external surface
204 of the body 202.

[0o062] Several kits are useful for assembling the fluid end 200. A first kit comprises
a plurality of the components 212 or 214, a plurality of retainer elements 218, and the
fastening system 222. A second kit may comprise the plurality of components 240, a

plurality of the retainer elements 254, and the fastening system 260. The second kit may
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further comprise a plurality of packing seals 264, a plurality of packing nuts 266, and a
plurality of plungers 268. Each of the kits may be assembled using the fluid end body 202.
[0063] Turning now to FIG. 7, a third embodiment of a fluid end 300 is shown. The
fluid end 300 comprises a fluid end body 302 having a flat external surface 304 and a
plurality of first and second bores 306, 308 formed adjacent one another therein. Each
bore of each set of paired bores 306 and 308 terminates in a corresponding opening 310
formed in the external surface 304. A plurality of threaded openings 311 are formed in the
body 302 and uniformly spaced around each bore opening 310. The internal functions of
the fluid end 300 are identical to those described with reference to fluid end 100, shown in
FIG. 3.

[0o064] The fluid end 300 further comprises a plurality of sets of components 312 and
314. The number of sets preferably equals the number of set of paired first and second
bores 306 and 308 formed in the body 302. The component 312 is positioned within a first
bore 306, and the component 314 is positioned within its paired second bore 308. In one
embodiment, the component 312 is a suction plug and the component 314 is a discharge
plug. A seal 315 is positioned around each of the components 312, 314 to block fluid from
leaking from the respective bores 306, 308.

[0065] The components 312 and 314 have the same shape and construction as the
components 212 and 214 shown in FIGS. 4 and 6. Each of the components 312 and 314 may
engage with internal seats (not shown) formed in the walls of each of the bores 306, 308.
Such engagement helps prevent longitudinal movement of the components 312, 314 within
the respective bores 306, 308.

[0066] Once installed within the body 302, a top surface 313 of each of the
components 312, 314 may sit flush with the external surface 304 of the body 302. Each of
the components 312, 314 is secured within each respective bore 306, 308 by a retainer
element 316. Each of the retainer elements 316 shown in FIG. 7 is a large rectangular plate

having a footprint sized to cover a plurality of adjacent bore openings 310 at one time. A
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plurality of openings 318 are formed in each retainer element 316 that are alignable with a
corresponding one of the openings 311 in a one-to-one relationship.

[0067] Each of the retainer elements 316 is secured to the external surface 304 of the
fluid end body 302 by a fastening system 320. The fastening system 320 comprises a
plurality of externally threaded studs 322, a plurality of washers 324, and a plurality of
internally threaded nuts 326. The fastening system 320 secures each of the retainer
elements 316 on the fluid end body 302 in the same way as described with reference to the
fastening system 222 used with the fluid end 200.

[0068] Because each of the retainer elements 316 is attached to the fluid end body
302 using the fastening system 320, no external threads are formed in the retainer element
316. Likewise, no internal threads are formed within the walls of each bore 306 and 308.
[0069] When the retainer elements 316 are installed on the fluid end body 302, the
edges of the retainer element 316 may extend far enough so as to sit flush with the edges of
the fluid end body 302. In alternative embodiments, the retainer element 316 may have
different shapes or sizes. For example, the retainer element 316 may be large enough so as
to cover an entire side surface of the fluid end body 302. Alternatively, the retainer
elements 316 may have rounded edges, as shown in FIG. 8.

[o070] Turning to FIG. 8, a plunger end 330 of the fluid end 300 is shown. The
plurality of first bores 306 terminate at openings 332 formed on the external surface 304 of
the plunger end 330. A plurality of internally threaded openings 334 are formed in the
external surface 304 that are uniformly spaced around each bore opening 332.

[o071] A component 336 is positioned within each first bore 306 through each of the
openings 332. Each of the components 336 is tubular and sized to be closely received
within each bore 306. In one embodiment, the components 336 are stuffing box sleeves.
The components 336 have the same shape and construction as the components 240, shown
in FIGS. 5-6.

[o072] Once installed within the body 302, a top surface 346 of each of the

components 336 may sit flush with the external surface 304 of the body 302. Each of the
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components 336 is secured within each bore 306 by a single retainer element 348. The
retainer element 348 shown in FIG. 8 is a large oval plate having a footprint sized to cover a
plurality of adjacent bore openings 332 formed on the plunger end 330 of the fluid end
body 302. A plurality of openings 350 are formed in the retainer element 348 that are
alignable with a corresponding one of the openings 334 in a one-to-one relationship.
[o073] In alternative embodiments, the retainer element 348 may have different
shapes or sizes. For example, the retainer element 348 may be large enough so as to cover
an entire side surface of the fluid end body 302. Alternatively, the retainer element 348
may have squared edges, as shown in FIG. 7.

[o074] The retainer element 348 is secured to the external surface 304 of the fluid
end body 302 by a fastening system 352. The fastening system 352 comprises a plurality of
screws 354. The fastening system 352 secures the retainer element 348 on the fluid end
body 302 in the same way as described with reference to the fastening system 260 used
with the fluid end 200 and shown in FIGS. 5-6.

[o075] Because the retainer element 348 is attached to the fluid end body 302 using
the fastening system 352, no external threads are formed in the retainer element 348.
Likewise, no internal threads are formed within the walls of each bore 306.

[0076] A central threaded opening 356 is formed in the center of each grouping of
openings 350 in the retainer element 348. The openings 356 are alignable with each bore
opening 332 in a one-to-one relationship. A single packing nut 358 may thread into each
central opening 356. A seal 359 may be positioned within each packing nut 358.

[o077] Similar to the plunger end 234 shown in FIGS. 5-6, a plurality of packing seals
360 may be positioned within each component 336. Each of the packing nuts 358 may
compress the packing seals 360 when installed within the retainer element 348. A plurality
of plungers 362 may be disposed within each component 336, the retainer element 348,
and each packing nut 358. Each of the plungers 362 may be connected to a power end via a
clamp 364. A cross-sectional view of the fluid end 300 looks identical to the cross-sectional

view of the fluid end 200, shown in FIG. 6.
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[0078] Several kits are useful for assembling the fluid end 300. A first kit comprises
a plurality of the components 312 or 314, a retainer element 316, and the fastening system
320. A second kit may comprise a plurality of the components 336, a retainer element 348,
and the fastening system 352. The second kit may further comprise a plurality of the
packing seals 360, a plurality of the packing nuts 358, and a plurality of the plungers 362.
Each of the kits may be assembled using the fluid end body 302.

[0079] With reference to FIGS. 9 and 11, a fourth embodiment of a fluid end 400 is
shown. The fluid end 400 comprises a fluid end body 402 having a flat external surface
404 and a plurality of first and second bores 406, 408 formed adjacent one another therein,
as shown in FIG. 9. Each bore of each set of paired bores 406 and 408 terminatesin a
corresponding opening 410 formed in the external surface 404. A plurality of threaded
openings 411 are formed in the body 402 and uniformly spaced around each opening 410.
The internal functions of the fluid end 400 are identical to those described with reference to
fluid end 100, shown in FIG. 3.

[0o080] The fluid end 400 further comprises a plurality of sets of components 412 and
414. The number of sets preferably equals the number of set of paired first and second
bores 406 and 408 formed in the body 402. The component 412 is positioned within a first
bore 406, and the component 414 is positioned within its paired second bore 408. In one
embodiment, the component 412 is a suction plug and the component 414 is a discharge
plug. A seal 415 is positioned around the outer surface of each of the components 412, 414
to block fluid from leaking from the respective bores 406, 408.

[0081] The components 412 and 414 have substantially the same shape and
construction as the components 212 and 214 shown in FIGS. 4 and 6. However, in contrast
to the components 212, 214, each of the components 412 and 414 is joined to a single
retainer element 416.

[0082] The components 412, 414 may be welded or fastened to the center of the back
surface of each retainer element 416. Alternatively, each of the components 412 or 414 and

a corresponding retainer element 416 may be machined as a single piece, as shown in FIG.
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11. Each of the retainer elements 416 secures each of the components 412, 414 within the
respective bores 406, 408. The retainer elements 416 also prevent the components 412, 414
from moving longitudinally within the respective bores 406, 408.

[0083] A plurality of openings 418 are formed about the periphery of each retainer
element 416. Each peripheral opening 418 is alignable with a corresponding one of the
openings 411 in a one-to-one relationship, as shown in FIG. 9.

[0084] The retainer elements 416 are secured to the external surface 404 of the body
402 using a fastening system 420. The fastening system 420 comprises a plurality of
externally threaded studs 422, a plurality of washers 424, and a plurality of internally
threaded nuts 426. The fastening system 420 secures the retainer elements 416 to the fluid
end body 402 in the same way as described with reference to the fastening system 222 used
with the fluid end 200.

[0085] Because the retainer elements 416 are attached to the fluid end body 402
using the fastening system 420, no external threads are formed in the retainer elements
416. Likewise, no internal threads are formed within the walls of each bore 406 and 408.
[0086] Turning now to FIGS. 10-11, a plunger end 430 of the fluid end 400 is shown.
The plurality of first bores 406 terminate at openings 432 formed on the external surface
404 of the plunger end 430. A plurality of internally threaded openings 434 are formed in
the external surface 404 that are uniformly spaced around each bore opening 432.

[0087] A component 436 is positioned within each first bore 406 through each of the
openings 432. Each of the components 436 is tubular and sized to be closely received
within each bore 406. In one embodiment, the components 436 are stuffing box sleeves.
The components 436 have substantially the same shape and construction as the
components 240, shown in FIGS. 5-6. However, in contrast to the components 240, each of
the components 436 is joined to a single retainer element 438.

[0088] The components 436 may be welded or fastened to the center of the back
surface of each retainer element 438. Alternatively, each of the components 436 and a

corresponding retainer element 438 may be machined as a single piece, as shown in FIG. 11.
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Each of the retainer elements 438 secures each of the components 436 within the bores
406. The retainer elements 438 also prevent the components 436 from moving
longitudinally within the bores 406.

[0089] A threaded central opening 440 is formed within each retainer element 438.
A plurality of threaded openings 442 are formed about the periphery of each of the retainer
elements 438 and are uniformly spaced around each central opening 440. Each peripheral
opening 442 is alignable with a corresponding one of the openings 434 in a one-to-one
relationship, as shown in FIG. 10.

[o090] The retainer elements 438 are secured to the external surface 404 of the body
402 using a fastening system 444. The fastening system 444 comprises a plurality of screws
446. The fastening system 444 secures the retainer elements 438 to the fluid end body 402
in the same way as described with reference to the fastening system 260 used with the fluid
end 200 and shown in FIGS. 5-6.

[0091] Because the retainer elements 438 are attached to the fluid end body 402
using the fastening system 444, no external threads are formed in the retainer elements
416. Likewise, no internal threads are formed within the walls of each bore 406 on the
plunger end 430 of the body 402.

[0092] Like the plunger end 330 of fluid end 300, the fluid end 400 may also
comprise a plurality of packing seals 448, a plurality of packing nuts 450, each housing a
seal 454, and a plurality of plungers 456. Each plunger 456 may be connected to a power
end via a clamp 458.

[0093] Several kits are useful for assembling the fluid end 400. A first kit comprises
a plurality of the components 412 or 414, a plurality of the retainer elements 416, and the
fastening system 420. A second kit may comprise a plurality of the components 436, a
plurality of the retainer elements 438, and the fastening system 444. The second kit may
further comprise a plurality of the packing seals 448, a plurality of the packing nuts 450
and a plurality of the plungers 456. Each of the kits may be assembled using the fluid end

body 402.
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[0094] With reference to FIGS. 12-13, a fifth embodiment of a fluid end 500 is shown.
The fluid end 500 comprises a fluid end body 502 having a flat external surface 504 and a
plurality of first and second bores 506, 508 formed adjacent one another therein, as shown
in FIG. 12. Each bore of each set of paired bores 506 and 508 terminates in a
corresponding opening 510 formed in the external surface 504. A plurality of threaded
openings 511 are formed in the body 502 and uniformly spaced around each opening 510.
The internal functions of the fluid end 500 are identical to those described with reference to
fluid end 100, shown in FIG. 3.

[0095] The fluid end 500 further comprises a plurality of sets of components 512 and
514. The number of sets preferably equals the number of set of paired first and second
bores 506 and 508 formed in the body 502. The component 512 is positioned within a first
bore 506, and the component 514 is positioned within its paired second bore 508. In one
embodiment, the component 512 is a suction plug and the component 514 is a discharge
plug. The components 512 and 514 have the same shape and construction as the
components 212 and 214 shown in FIGS. 4 and 6. A seal 516 is positioned around the outer
surface of each component 512, 514 to block fluid from leaking from the bores 506, 508.
[0096] As shown in FIG. 12, a top surface 513 of each of the components 512, 514 may
sit flush with the external surface 504 of the body 502 when installed within a respective
bore 506, 508. Each of the components 512 and 514 may engage with internal seats (not
shown) formed in the walls of each of the bores 506, 508. Such engagement helps prevent
longitudinal movement of the components 512, 514 within the respective bore 506, 508.
[0097] Once installed within the fluid end body 502, each component 512 and 514 is
secured in place by a retainer element 518 in a one-to-one relationship. Each of the retainer
elements 518 has a footprint sized to cover a single bore opening 510. The retainer
elements 518 shown in FIG. 12 are flat and cylindrical and each have a central threaded
opening 519. A plurality of openings 520 are formed about the periphery of each retainer

element 518 and are uniformly spaced around each central opening 519. Each peripheral
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opening 520 is alignable with a corresponding one of the openings 511 in a one-to-one
relationship, as shown in FIG. 12.

[0098] The retainer elements 518 are secured to the external surface 504 of the fluid
end body 504 by a fastening system 522. The fastening system 522 comprises a plurality of
externally threaded studs 524, a plurality of washers 526, and a plurality of internally
threaded nuts 528. The fastening system 522 secures the retainer elements 518 to the fluid
end body 502 in the same way as described with reference to the fastening system 222 used
with the fluid end 200 shown in FIGS. 4 and 6.

[0099] Each central opening 519 formed in each retainer element 518 is alignable
with each corresponding bore opening 510 in a one-to-one relationship. A retaining nut
530 may thread into each central opening 519 to cover each bore opening 510. Using a
threaded retaining nut 530 with the retainer element 518 allows access to each bore
opening 510 without having to remove the retainer elements 518 from the fluid end body
502.

[o100] While the fluid end 500 uses a threaded retaining nut 530, the retaining nut
530 is not threaded into the walls of the bores 506, 508. Thus, any failures associated with
the retaining nut 530 may be experienced in the retainer element 518, which is easily
replaceable. This similar configuration is used on the plunger end 234 of the fluid end 200
shown in FIGS. 5-6. Such configuration is shown again on a plunger end 532 of the fluid
end body 502 in FIG. 13.

[o101] A kit is useful for assembling the fluid end 500. The kit may comprise a
plurality of the components 512 or 514, a plurality of the retainer elements 518, and the
fastening system 522. The kit may further comprise a plurality of retaining nuts 530. The
kit may be assembled using the fluid end body 502.

[o102] Turning now to FIG. 14, a sixth embodiment of a fluid end 600 is shown. The
fluid end 600 comprises a fluid end body 602 having a flat external surface 604 and a
plurality of first bores (not shown) and second bores 608 formed adjacent one another

therein. Each bore of each set of paired bores terminates in a corresponding opening 610
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formed in the external surface 604. A plurality of threaded openings 611 are formed in the
body 602 and uniformly spaced around each opening 610. The internal functions of the
fluid end 600 are identical to those described with reference to fluid end 100, shown in FIG.
3.

[0103] The fluid end 600 further comprises a plurality of sets of components 614.
The component 614 is positioned within a second bore 608. The components positioned
within each first bore are not shown in FIG. 14. However, such components are identical in
shape and construction to the components 614.

[o104] The number of sets of components preferably equals the number of set of
paired first bores (not shown) and second bores 608 formed in the body 602. In one
embodiment, the component positioned within a first bore is a suction plug, and the
component 614 is positioned within its paired second bore 608 is a discharge plug. The
components 614 have a substantially similar shape and construction as the components 212
and 214 shown in FIGS. 4 and 6, except that a threaded hole 616 is formed in a top surface
613 of each component 614. A seal 618 is positioned around the outer surface of each
component 614 to block fluid from leaking from the bores 608.

[o105] The top surface 613 of each component 614 may sit flush with the external
surface 604 of the body 602 when installed within a bore 608. Each of the components 614
may engage with internal seats (not shown) formed in the walls of each of the bores 608.
This engagement helps prevent longitudinal movement of the components 614 within the
bore 608. Likewise, the components positioned within the first bores (not shown) may
engage internal seats formed within the walls of the first bores.

[0106] Once installed within the fluid end body 602, each component 614 is secured
by a retainer element 620 in a one-to-one relationship. Likewise, the components
positioned within the first bores (not shown) are each secured by one of the retainer
elements 620. Each of the retainer elements 620 has a footprint sized to cover a single bore
opening 610. The retainer elements 620 shown in FIG. 14 are flat and cylindrical and each

have a central threaded opening 622. A plurality of openings 624 are formed about the
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periphery of each retainer element 620 and are uniformly spaced around each central
opening 622. Each peripheral opening 624 is alignable with a corresponding one of the
openings 611 in a one-to-one relationship.

[o107] The retainer elements 620 are secured to the external surface 604 of the fluid
end body 602 by a fastening system 626. The fastening system 626 comprises a plurality of
externally threaded studs 628, a plurality of washers (not shown), and a plurality of
internally threaded nuts 630. The fastening system 626 secures the retainer elements 620
to the fluid end body 602 in the same way as described with reference to the fastening
system 222 used with the fluid end 200 shown in FIGS. 4 and 6.

[0108] The fastening system 626 may further comprise a plurality of eye bolts 632, a
plurality of handles 634, and a cable 636. Each eye bolt 632 has external threads 638
formed on its first end and an eye 640 formed on its opposite second end. The threaded
end 638 of each eye bolt 632 threads into each hole 616 formed in each component 614 in a
one-to-one relationship. Once installed within each hole 614, the eye 640 of each eyebolt
632 projects through the central opening 622 formed in each retainer element 620.

[0109] Each of the handles 634 has a threaded section 642 joined to a cylindrical
body 644. A central passage 646 extends through the threaded section 642 and the body
644. Each of the threaded sections 642 may be installed within the central opening 622 of
each of the retainer elements 620 such that each eye bolt 632 is disposed within the central
passage 646. Once one of the handles 634 is installed in a retainer element 620, the eye
bolt 632 projects from the handle 634. The handle 634 helps support the eye bolt 632 and
provides a grip to assist in installation or removal of a retainer element 620 on the fluid end
body 602.

[o110] The cable 636 may be disposed through each eye 640 of each eye bolt 632.
Each of the eye bolts 632 may be oriented to facilitate the passage of the cable 636 through
each eye 640. The ends of the cable 636 may be attached to the external surface 604 of the
fluid end body 602 using eye bolts 650 and clamps 652. The cable 636 is preferably made

of a stiff and tough material, such as high-strength nylon or steel.
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[0o111] In operation, the eyebolts 632 and cable 636 tether each of the retaining
elements 620 and components 614, in case of failure of the retainer elements 620, a portion
of the fastening system 626, or the fluid end body 602. When a failure occurs, the large
pressure in the fluid end body 602 will tend to force the components 614 out of their
respective bores 608 with a large amount of energy. The cable 636 helps to retain the
components 614 within the bores 608 in the event of a failure. The cable 636 also helps to
retain the retainer elements 620 in position in the event of a failure. The fastening systems
134, 222, 320, 420, and 522 used with fluid ends 100, 200, 300, 400, and 500 may also be
configured for use with the eye bolts 632, handles 634 and cable 636.

[0o112] In alternative embodiments, the handles 634 may not be used. A single eye
bolt 632 may also be formed integral with a single component 614. A single cable 636 may
also be used through each of the eyebolts 632. Each cable 636 would independently attach
to the external surface 604 of the fluid end body 602.

[0113] Several kits are useful for assembling the fluid end 600. A first kit comprises
a plurality of the components 614, a plurality of the retainer elements 620, and the
fastening system 626. The kit may be assembled using the fluid end body 602.

[o114] With reference to FIGS. 1-14, a single fluid end body may use any combination
of the kits described herein. The fluid end bodies, components, and retainer elements
described herein are preferably made of high strength steel.

[0o115] While the fluid end bodies 102, 202, 302, 402, and 502 shown in FIGS. 1-13
are substantially rectangular in shape, the kits described herein may also be used with any
shape of a fluid end body, such as that shown in FIG. 14. Likewise, the retainer elements
described herein may vary in shape and size, as desired. For example, the circular retainer
elements described herein may be square or rectangular shaped.

[0116] The fastening systems 134, 222, 320, 420, and 522 described herein each use
eight studs around each bore opening. In alternative embodiments, more than eight studs
or less than eight studs may be used to secure each retainer element over each bore

opening. For example, FIG. 14 only shows six studs securing each retainer element 620
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over each bore opening 610. Likewise, fewer than 16 or more than 16 screws may be used
with the fastening systems 178, 260, 352, and 444. The number of peripheral openings
formed in each retainer element described herein may correspond with the number of
openings formed around each bore opening in each fluid end body and the number of studs
or screws being used.

[o117] The fastening systems described herein reduce the amount of torque required
to secure each retainer element to the fluid end bodies. Rather than having to torque one
large retaining nut, the torque is distributed throughout the plurality of studs, nuts, or
screws. Decreasing the amount of torque required to seal the bores increases the safety of
the assembly process.

[0118] Turning to FIG. 15, a stud 700 is shown. The stud 700 may be used with the
fastening systems 134, 222, 320, 420, 522, and 626 shown in FIGS. 1, 4, 7, 9, 11, and 14. For
exemplary purposes, the stud 700 will be described with reference to fluid end 100, shown
in FIG. 1.

[0119] The stud 700 has a first threaded section 702 and an opposite second
threaded section 704. The threaded sections 702 and 704 are joined by an elongate,
cylindrical body 706. The first threaded section 702 is configured for threading into one of
the plurality of threaded openings 144 formed in the fluid end body 102. The second
threaded section 704 is configured for threading into the threaded opening formed in one of
the nuts 152.

[o120] The first section 702 may have fewer threads than that of the opening 144.
For example, if the opening 144 has 18 internal threads, the first section 702 of the stud 700
may only have 16 external threads. This configuration ensures that all of the threads
formed on the first section 702 will be engaged and loaded when the first end 702 is
threaded into the opening 144. Engaging all of the threads helps increase the fatigue life of
the first end 702 of the stud 700. Likewise, the second section 704 may have fewer external
threads than there are internal threads formed in the nut 152. The stud 700 may also be

subjected to shot peening on its non-threaded sections prior to its use to help reduce the
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possibility of fatigue cracks. The stud 700 may have a smooth outer surface prior to
performing shot peening operations.

[0121] The body 706 of the stud 700 comprises a first section 708 and a second
section 710. The first section 708 has a smaller diameter than the second section 710. The
retainer element 132 is primarily held on the first section 708 of the stud 700. The
diameter of the second section 710 is enlarged so that it may center the washer 150 on the
stud 700.

[o122] The diameter of the second section 7710 is configured so that it is only slightly
smaller than the diameter of the central opening of the washer 150. This sizing allows the
washer 150 to closely receive the second section 710 of the stud 700 when the washer 150 is
positioned on the stud 700. When the washer 150 is positioned on the second section 710,
the washer 150 is effectively centered on the stud 700. The washer 150 is also effectively
centered against the nut 152, once the nut 152 is installed on the stud 700.

[0123] Without placing the washer 150 on the second section 710, the washer may
have to be manually centered on the stud 700 prior to installing the nut 152. If the washer
150 is not properly centered on the stud 700 or against the nut 152, it may be difficult to
effectively torque or un-torque the nut 152 from the stud 700, depending on the type of
washer used.

[0124] The plurality of washers used with each fastening system 134, 222, 320, 420,
522, and 626 shown in FIGS. 1, 4, 7, 9, 11, and 14 may be configured to allow a large amount
of torque to be imposed on the nuts used with the washers without using a reaction arm.
Instead, the washer itself may serve as the counterforce needed to torque a nut onto a stud.
Not having to use a reaction arm increases the safety of the assembly process. The nuts
used with the fastening systems 134, 222, 320, 420, 522, and 626 may also comprise a
hardened inner layer to help reduce galling between the threads of the nuts and studs
during the assembly process. An example of the above described washers, nuts, and

methods are described in Patent Cooperation Treaty Application Serial No.
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PCT/US2017/020548, authored by Junkers, et al., the entirety of which is incorporated
herein by reference.

[0o125] The various features and alternative details of construction of the apparatuses
described herein for the practice of the present technology will readily occur to the skilled
artisan in view of the foregoing discussion, and it is to be understood that even though
numerous characteristics and advantages of various embodiments of the present technology
have been set forth in the foregoing description, together with details of the structure and
function of various embodiments of the technology, this detailed description is illustrative
only, and changes may be made in detail, especially in matters of structure and
arrangements of parts within the principles of the present technology to the full extent
indicated by the broad general meaning of the terms in which the appended claims are

expressed.
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CLAIMS:

1. Afluid end assembly, comprising:

a housing comprising:

a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal
chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the second
opening aligned with the second horizontal bore, the first opening exposing
the first plug and the second opening exposing the second plug;

a first retaining nut installed within the first opening formed in the plate; and

a second retaining nut installed within the second opening formed in the plate.
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2. The fluid end assembly of claim 1, in which the first retaining nut abuts the first
plug.

3. The fluid end assembly of claim 2, in which the second retaining nut abuts the
second plug.

4. The fluid end assembly of claim 1, in which the plate comprises a plurality of
fastener openings that align with a plurality of threaded openings formed in the housing in
a one-to-one relationship, the fluid end assembly further comprising:

a plurality of fasteners, each of the plurality of fasteners installed within a

corresponding one of the aligned fastener openings and threaded openings.

5. The fluid end assembly of claim 1, further comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate
and into the housing to fasten the plate to the housing.

6. The fluid end assembly of claim 5, in which each of the plurality of fasteners is a

threaded fastener.

7. The fluid end assembly of claim 1, in which the first retaining nut is threaded into
the first opening formed in the plate.

8. The fluid end assembly of claim 1, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

9. The fluid end assembly of claim 1, further comprising:

a first component having a central opening formed therein, at least a portion of the
first component installed within the first horizontal bore and at least a portion
of the first reciprocating plunger installed within the central opening of the
first component;

in which the first component is attached to the housing using a plurality of fasteners.

10. Afluid end assembly, comprising:

a housing comprising:
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a first horizontal bore and a first vertical bore formed within the housing, the
first vertical bore intersecting the first horizontal bore to form a first
internal chamber;

a second horizontal bore and a second vertical bore formed within the
housing, the second vertical bore intersecting the second horizontal
bore to form a second internal chamber;

in which the second horizontal bore, the second vertical bore, and the second
internal chamber are situated in a side-by-side relationship with the
first horizontal bore, the first vertical bore, and the first internal
chamber;

a first pair of valves, each valve installed within the first vertical bore and positioned
on opposite sides of the first internal chamber;

a second pair of valves, each valve installed within the second vertical bore and
positioned on opposite sides of the second internal chamber;

a plate fastened to the housing and having a first and a second opening formed
therein, the first opening aligned with the first horizontal bore and the second
opening aligned with the second horizontal bore;

a first retaining nut installed within the first opening formed in the plate; and

a second retaining nut installed within the second opening formed in the plate.

11. The fluid end assembly of claim 1, further comprising;:

a first plug and a first reciprocating plunger installed within the first horizontal bore
and positioned on opposite sides of the first internal chamber;

a second plug and a second reciprocating plunger installed within the second
horizontal bore and positioned on opposite sides of the second internal
chamber;

in which the first plug is positioned adjacent the first retaining nut; and

in which the second plug is positioned adjacent the second retaining nut.
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12. The fluid end assembly of claim 11, in which the first retaining nut abuts the first
plug; and in which the second retaining nut abuts the second plug.

13. The fluid end assembly of claim 1, further comprising:

a third plug installed within the first vertical bore and positioned between an

external surface of the housing and one of the first pair of valves.

14. The fluid end assembly of claim 1, further comprising:

a first component having a central opening formed therein, at least a portion of the

first component installed within the first horizontal bore;

a first reciprocating plunger, at least a portion of the first reciprocating plunger

installed within the central opening of the first component;

in which the first component is attached to the housing using a plurality of fasteners.

15. The fluid end assembly of claim 14, in which the plurality of fasteners are each
socket-headed screws.

16. The fluid end assembly of claim 1, in which the plate comprises a plurality of
fastener openings that align with a plurality of threaded openings formed in the housing in
a one-to-one relationship, the fluid end assembly further comprising:

a plurality of fasteners, each of the plurality of fasteners installed within a

corresponding one of the aligned fastener openings and threaded openings.

17. The fluid end assembly of claim 1, further comprising:

a plurality of fasteners, each of the plurality of fasteners extending through the plate

and into the housing to fasten the plate to the housing.

18. The fluid end assembly of claim 17, in which each of the plurality of fasteners is a
threaded fastener.

19. The fluid end assembly of claim 1, in which the first retaining nut is threaded

into the first opening formed in the plate.

20. The fluid end assembly of claim 19, in which the second retaining nut is

threaded into the second opening formed in the plate.
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ABSTRACT

A fluid end having its fluid flow bores sealed without threading a retaining nut into
the walls of each bore. The fluid ends may be assembled using a plurality of different kits
that each comprise a fluid end body, a component, a retainer element, and a fastening
system. The retainer element holds the component within each of the bores formed in the
fluid end body and the fastening system secures the retainer element to the body. The
fastening system comprises a plurality of externally threaded studs, washers and nuts in
some embodiments. In other embodiments, the fastening system comprises a plurality of

SCrews.
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