Doc Code: MFEE.C.AD
Document Description: Maintenance Fee Address Change
PTO/AIA/AT7 (11-18)
Approved for use through 09/30/2021. OMB0651-0016
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Actof 1885 no personis reguired to respond to a collection of information unless it displays a valid M B control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:
Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR-

P.0. Box 1450
Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for the application{s) listed on this form. in addition, only an address
represented by a Customer Number can be established asthe fee address for maintenance fee purposes{hereafter, fee
address}). Afee address should be established when correspondence related to maintenance fees should be mailed to a
different address than the correspondence address for the application.

When to checkthe first box below: {f you have a Customer Numbertorepresent the fee address.

When to checkthe second box below: fyou have no Customer Number representing the desired fee address, in which
case a completed Reguestfor Customer Number (PTO/SB/125) must be attachad to this form. For more information on
Customer Numbers, see the Manualof Patent Examining Procedure {(MPEP} § 403.

For the following listed application{s), please recognize asthe “Fee Address” under the provisionsof 37 CFR 1.363 the
address associated with:

V/ Customer Number: 1 9"!7
OR

The attached Request for Custemer Number form {PTQ/SB/125}

PATENT NUMBER

e APPLICATION NUMBER
{if known)

10,598,258 16/210,807

Completed by {check one):

/Taylor P. Evans/

Applicant/inventor

Signature
V{ Attorney or Agent of record 60506 Taylor P. Evans
Reg. No. Typed or printed name

Assignee of record ofthe entire interest. See

37 CFR 3.71. Statement under 37 CFR 3.73{¢) ? 1 3"632"1 4@@

{Form PTO/AIA/SG] is enclosed or was filed on

Reqguester’s telephone number

{Date) June 3? 2@20

Date
NOTE: Signatures of ali the inventors or assignees of record of the entire interest or their representative(s) are required. if the assigneeis a
juristic entity, this form must be signed by a patent practitioner {attorney or agent) of record. Submit multiple forms if more than one
signature is required, see below®.

Vl *Total of 1 forms are submitted

This collection of information is required by 37 CFR 1.363. The information is reguired to obtain or retsin 2 benefit by the public, which is to indicate (and for the
USPTO to process) a fee address. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1.11and 1.14. This collectionis estimated to take 5 minutes to comples
incliding gathering, preparing, and submitting the completed form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of thme you require to complete this form and/or suggestions for redudng this burden, should be sent to the Chief infonmation Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 223 13-1450. DO NOTSEND COMPLETED FORMSTO THE PREVIOUS ADDRESS. SEND COMPLERED
FORMS TO: Wiail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA22313-1450,

if you need assistance in completing the form, call 1-800-FTD-8193 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-879)} requires that you he given cerlain information in connection with your
submission of the attached form related t0 a patent application or patent. Accordingly, pursuant io the
requirements ofthe Act, please be advised that: (1) the general authorityfor the collection ofthis information is
35 U.8.C. 2(b)2); (2) furnishing ofthe information soliciied is wiluntary; and (3) the principal purpose forwhich
the information is used by the U.S. Patent and Trademark Office is {0 process and/or examine your submission
related to a palent application or patent. If you do not furnish the requesied information, the U.S. Palent and
Trademark Office may not be able fo process and/orexamine yoursubmission, which mayresultintermination
of proceedings or abandonment ofthe application orexpiration ofthe patent.

The information provided byvyou in this form will be subjectio the following routine uses:

1. The information on this form will be treated confidentiallyio the exent aliowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.8.C 552a). Records from this systemofreconds
may be disclosed {o the Departiment of Justice to determine whether disclosure of these records is
required by the Freedom ofinformation Act.

2. Arecord from this system ofrecords may be disclosed, as a routine use, in the course of preseniing
evidenceto a court, magistrate, oradministrative tribunal, including disclosures to opposing counselin
the course ofselllemeant negotiations.

3. A record in this system of records may he disclosed, as a routine use, 1o a Member of Congress
submitting a requestinwbing an indivdual, to whom the record perlains, when the individual has
requested assistance from the Memberwith respectio the subjectmaticr ofthe record.

4. Aracord in this system of records may be disclosed, as a routine use, to a contracior of the Agency
having need forthe information in orderto perform a coniract. Recipients ofinformation shall be required
o complywith the requirements ofthe Privacy Act of 1874 as amended, pursuantto 5 US.C. 852a(m).

5. Avrecord related {o an Internalional Applicalion filed underthe Palent Cooperation Treatyin this system
of records may be disclosed, as a rouline use, io the International Bureau of the World Intellectual
Property Organization, pursuantio the PatentCooperation Treaty.

8. Avrecord in this system of records may be disclosed, as a rouline use, to another federal agency for
purposes ofNational Securityreview (35 U.S.C. 181) and for review pursuantto the Alomic Energy Act
(42U.8.C. 218(cy.

7. Avrecord fromthis system of records mavbe disclosed, as arouting use, to the Administrator, General
Services, or his/herdesignes, during an inspeclion of records conducted by GSA as partofthatagencys
rasponsibilty io recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2908. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (e, GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.

8. A record from this sysiem of records may be disclosed, as a routine use, 1o the public after either
publication ofthe application pursuantto 35 U.S.C. 122(b) orissuance ofa patentpursuantio 35 U.S.C.
151. Further, a record may be disclosed, subjectio the limitations of37 CFR 1.14, as a rouline use, fo
the publicifthe record was filed in an application which became abandoned orin which the proceedings
were terminated and which application is referenced by either a published application, an application
opento publicinspection oranissued palent.

8. Arecord fromthis systemofrecords maybe disclosed, as aroutine use, 10 a Federal, Stale, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential viclation of law or
regulation.
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Electronic Acknowledgement Receipt

EFS ID: 39618764
Application Number: 16210807
International Application Number:
Confirmation Number: 2654
Title of Invention: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
First Named Inventor/Applicant Name: Jared Oehring
Customer Number: 132858
Filer: Taylor P. Evans/Karyn Hines
Filer Authorized By: Taylor P. Evans
Attorney Docket Number: 047158.100035
Receipt Date: 03-JUN-2020
Filing Date: 05-DEC-2018
Time Stamp: 17:31:36
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

141197

047158-100035-Maintenance-
i 2
1 Maintenance Fee Address Change Fee-Address-Change.pdf no

c1f4c6013efc5d2c7ef32aaaaddc53274f9c9)
fo8

Warnings:
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Information:

Total Files Size (in bytes): 141197

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/210,807 03/24/2020 10598258 047158.100035 2654
132858 7590 03/04/2020

Hogan Lovells US LLP
609 Main Street

Suite 4200

Houston, TX 77002

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

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

Jared Oehring, Houston, TX;

U.S. Well Services, Inc., Houston, TX;
Lon Robinson, Houston, TX;

Brandon N. Hinderliter, Houston, TX;
Alexander James Christinzio, Houston, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)

LIBERTY EXHIBIT 1002, Page 5



INFORMATION DISCLOSURE

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

Application Number 16210807

Filing Date

2018-12-05

First Named Inventor | Jared Oehring

Art Unit

3746

Examiner Name

Aftorney Docket Number 047158.100035

3 20160102537 P016-04-14 | opez, Miguel Angel
4 20140290768 P014-10-02 Randle, Coy
5 0140277772 P014-09-18 | opez, Miguel
6 20170096885 P017-04-06 Dehring, Jared
7 0070277982 P007-12-06 Shampine
Hemandez et al.
8 0170051732 P017-02-23 Pakertughesincorporsted=—
Change(s) dpplied
to document
NW.S./ Erunvoid etal.
1 21,/2020 9 0160341281 P016-11-24 HonestiyseaHPdhelimibeghm
10 0050274508 P005-12-15 Folk
11 20070131410 P007-06-14 Hill
12 0090045782 P009-02-19 Datta
13 0150097504 P015-04-09 | amascus

EFS Web 2.1.18

All References Considered Except Where Lined Through. /D.A/
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Doc Code: IFEE PTOL/85B-EFS

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

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

16210807 05-Dec-2018 Jared Oehring 047158.100035 2654

TITLE OF INVENTION :

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) |[3672 308100 DAVID ANDREWS
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 21-Feb-2020 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address :

132858
Hogan Lovells US LLP

609 Main Street
Suite 4200
Houston TX 77002
UNITED STATES
713-632-1400

hl |cr'|nrl{n1'ingﬁ-hhngnn|n\/n||c com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

O Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

LIBERTY EXHIBIT 1002, Page 7
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Doc Code: IFEE PTOL/85B-EFS

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

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] 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 discrepancies in any amount(s) due,
the Director is authorized to charge any def%eir_g,% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[ ] Advance Order - # of copies

4.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

1. HOGAN LOVELLS US LLP

5.Assignee Name(s) and Residence Data To Be Printed

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

Name City State Country Category

U.S. Well Services, LLC Houston TEXAS united states corporation

6.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 EFS-WEB on the date indicated below.

Signature /Taylor P. Evans/ Date 02-11-2020

Name Taylor P. Evans Registration Number | 60506
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Electronic Patent Application Fee Transmittal

Application Number: 16210807

Filing Date: 05-Dec-2018

Title of Invention: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
First Named Inventor/Applicant Name: Jared Oehring

Filer: Taylor P. Evans/Stephanie McDonough

Attorney Docket Number: 047158.100035

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 38550785
Application Number: 16210807
International Application Number:
Confirmation Number: 2654

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Stephanie McDonough

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number: 047158.100035
Receipt Date: 11-FEB-2020
Filing Date: 05-DEC-2018
Time Stamp: 17:57:11

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1000

RAM confirmation Number E20202AH57085513
Deposit Account 501349

Authorized User

Stephanie McDonough

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

37 CFR 1.20 {Post Issuance fees)
37 CFR 1.21 {Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46107
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
20a1364063806ece623624f6e3be78abf8o6
9b35
Warnings:
Information:
31925
2 Fee Worksheet (SB06) fee-info.pdf no 2
fb3d88f10fe46db40fchf74fe073b5093d904
Warnings:
Information:
Total Files Size (in bytes): 78032

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/210,807 12/05/2018 Jared Oehring 047158.100035 2654
132858 7590 02/11/2020 | A AMINGR |
Hogan Lovells US LLP
609 Main Street ANDREWS, DAVID L
Suite 4200
Houston. TX 77002 | ART UNIT | PAPER NUMBER |
3672
| NOTIFICATION DATE | DELIVERY MODE |
02/11/2020 ELECTRONIC

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

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

hlusdocketing @hoganlovells.com
monica.williams @hoganlovells.com
stephanie.mcdonough@hoganlovells.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Ne .suPpil,zn}/ental i 16/210,807 Oehring et al.
otice of Allowabllity Examiner ArtUnit | AIA (FITF) Status
D Andrews 3672 Yes

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

1.4} This communication is responsive to the IDS filed 1/28/2020.
[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. The allowed claim(s) is/are 1-20 . 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) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

6..J 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)

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

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

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

of Biological Material

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

/D. ANDREWS/

Primary Examiner, Art Unit 3672

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200205
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Doc code: IDS PTO/SBI08a (02-18)

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

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

Application Number 16210807
Filing Date P018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor |pared Qehring
Art Unit 3672

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0119326 P015-08-25 McDonnell
2 b050673 1991-09-24 Baldridge
3 7308933 P007-12-18 Mayfield
4 5273193 P001-08-14 Hermann
5 H366324 1994-11-22 JArit
6 B646521 P014-02-11 Bowen
7 H759674 1988-07-26 Schroder
8 1656861 1928-01-17 | eonard

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROE@E‘R‘IJ\DE%MBIT 1002, Page 15



Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT 3672

( Not for submission under 37 CFR 1.99)

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

9 10227854 P019-03-12 Glass

10 0932799 P018-04-03 Symchuk
11 b936947 P005-08-30 | eijon

12 [F835140 P010-11-16 Mori

13 10393108 P019-08-27 Chong

14 10378326 P019-08-13 Morris

15 10371012 P019-08-06 Davis

16 3302069 1967-01-31 Mebster
17 0728354 P017-08-08 Skolozdra
18 10436026 P019-10-08 Dunadjela
19 10246984 P019-04-02 Payne

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROE@ER-I{\DE%MBIT 1002, Page 16




Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT 3672

( Not for submission under 37 CFR 1.99)

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

20 10287873 P019-05-14 Filas

21 B800652 P014-08-12 Bartko
22 0915128 P018-03-13 Hunter
23 10196878 P019-02-05 Hunter
24 0963961 P018-05-08 Hardin
25 10260327 P019-04-16 Kajaria
26 7926562 P011-04-19 Poitzsch
27 Jr082993 P006-08-01 Pyoub
28 B096354 P012-01-17 Poitzsch
29 0976351 P018-05-22 Randall
30 10309205 P019-06-04 Randall
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referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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referenced by either a published application, an application open to public inspections or an issued patent.

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

Application Number:

16210807

Filing Date:

05-Dec-2018

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Filer:

Taylor P. Evans/Stephanie McDonough

Attorney Docket Number:

047158.100035

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFSID: 38416714
Application Number: 16210807
International Application Number:
Confirmation Number: 2654
Title of Invention: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
First Named Inventor/Applicant Name: Jared Oehring
Customer Number: 132858
Filer: Taylor P. Evans/Stephanie McDonough
Filer Authorized By: Taylor P. Evans
Attorney Docket Number: 047158.100035
Receipt Date: 28-JAN-2020
Filing Date: 05-DEC-2018
Time Stamp: 11:53:15
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $240
RAM confirmation Number E20201RB53369339
Deposit Account 501349
Authorized User Stephanie McDonough

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees) LIBERTY EXHIBIT 1002, Page 37




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1036412
1 Information Disclosure Statement (IDS) 100035_IDS_2.pdf no 10
Form (SB08)
33eeB8e342ee2301f8919%achBaed6f01a2d9
9c2b
Warnings:
Information:
7016934
2 Foreign Reference CA2406801A1.pdf no 101
20376d882373813a07b3495cf6cb7a954b5
Warnings:
Information:
777005
3 Foreign Reference CA2482943A1.pdf no 12
dbb2976ac9faBc3d06e6225252a248b7137]
e2efd
Warnings:
Information:
2377245
4 Foreign Reference CA2787814A1.pdf no 33

633856df9c7e206d9c3773a808%eble232
468ab

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

5636164

5 Foreign Reference CA2797081A1.pdf no 66

e3d066693382c2a362553b08dff83afb3e80|
367a

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:
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4548042

6 Foreign Reference CA2849825A1.pdf no 48

01fa8220acd32ddbeed2ebc3c29dd806d33)
ddd96

Warnings:

Information:

10972314

7 Foreign Reference CA2919649A1.pdf no 131

d7007d5c10a3302315126fb758a39e12b0d
9593b

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

11762140

8 Foreign Reference CA2919666A1.pdf no 140

985c4d0e98087f662e43fbad1d349998a6a

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

1541946

9 Foreign Reference CA2944980A1.pdf no 25

e2f0d4dd294a8a7a4158caldc8ec5bb86bc|
O6cae

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

2614379

10 Foreign Reference CA2945579A1.pdf no 30

cfd0c3c497ab708e4aala24cbd df466d88ef|
63fe

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

4007792

1 Foreign Reference CA2978706A1.pdf no 57

f9e344dcc49280b9e51echleble58ce3f492d
a%45

Warnings:

Information:
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3896522

12 Foreign Reference CA3000322A1.pdf no 43

3de54d3f5d2150e39%ee81997cfd6345668f5)
3c30

Warnings:

Information:

2774965
13 Foreign Reference CA3006422A1.pdf no 42
6790510cdf308569b86d578ee8c3377073)]
2bc3
Warnings:
Information:
1431864
14 Foreign Reference CA3018485A1.pdf no 23

b669a867cfad80a69349757b8af3dd5580¢|
3c968

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

6745417

15 Foreign Reference CA3050131A1.pdf no 68

f043d57fdfbbd89327b50b5f6982943632586

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

524345

Other Reference-Patent/App/Search

16
documents

500048_ISR_1-2-2020.pdf no 10

d35cf9b97e618ea680c0150c167ae602c642
374d

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

496865

Other Reference-Patent/App/Search

7 documents

100046_NOA_1-9-2020.pdf no 9

de0736297cae156177c77132fe7a4f315329

Warnings:

Information:
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504947

Other Reference-Patent/App/Search

18 100047_NFOA_12-23-2019.pdf no 15
documents
e48ecf709c4ala3cS4becadde2fScd8a2574
72b9
Warnings:
Information:
426422
19 Other Reference-Patent/App/Search 100048_NFOA_1-10-2020.pdf no 12
documents
697dd19f949f67bf61f892dcc172c3fc0c1 22|
e87
Warnings:
Information:
339700
20 Other Reference-Patent/App/Search 100063_OA_12-6-2019.pdf no 10
documents
0a2b6e50e243fh971b4f843d 1876109065
4b06a
Warnings:
Information:
30544
21 Fee Worksheet (SB06) fee-info.pdf no 2
5b7c¢786359c6d5f8457e7a55eb15234acal
8de68
Warnings:
Information:
Total Files Size (in bytes): 69461964

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/210,807 12/05/2018 Jared Oehring 047158.100035 2654
132858 7590 01/02/2020 | A AMINGR |
Hogan Lovells US LLP
609 Main Street ANDREWS, DAVID L
Suite 4200
Houston. TX 77002 | ART UNIT | PAPER NUMBER |
3672
| NOTIFICATION DATE | DELIVERY MODE |
01/02/2020 ELECTRONIC

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

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

hlusdocketing @hoganlovells.com
monica.williams @hoganlovells.com
stephanie.mcdonough@hoganlovells.com

PTOL-90A (Rev. 04/07)
LIBERTY EXHIBIT 1002, Page 42



Application No. Applicant(s)
Ne .suPpil,zn}/ental i 16/210,807 Oehring et al.
otice of Allowabllity Examiner ArtUnit | AIA (FITF) Status
D Andrews 3672 Yes

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

1.4} This communication is responsive to the IDS filed 12/5/2019.
[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. The allowed claim(s) is/are 1-20 . 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) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

6..J 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)

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

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

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

of Biological Material

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

/D. ANDREWS/

Primary Examiner, Art Unit 3672

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191230
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/210,807 Oehring et al.
T
D Andrews 3672
CPC - Searched*
Symbol Date Examiner
E21B 43/26 (text limited as in East history) 06/25/2019 DLA
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

Search Notes

Search Notes Date Examiner
see attached East history 06/25/2019 DLA
updated 11/14/2019 DLA
see attached East history 12/30/2019 DLA
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

see attached East history 11/14/2019 DLA

see attached East history 12/30/2019 DLA

U.S. Patent and Trademark Office

Page 1 of 1
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢;10 807 Oehring et al.
H “ m“ Examiner Art Unit
D Andrews 3672
CPC
Symbol Type Version
F16H 3 52 F 2013:01-01
F04B 17 03 | 2043-01-01
F04B 23 04 | 2013-01-01
E21B 43 20 | 2013:01-01
F04B 15 02 | 20130101
F04B 47 02 | 20130101
E21B 43 26 | 2013:01-01
E21B 37 00 | 20130101
F04B 49 20 | 201320101
F16H 39 02 | 2013-01-01
F16H 2200 2007 A 2013:01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/D. ANDREWS/ 30 December 2019 ) ) N
Primary Examiner, Art Unit 3672 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 15 1
U.S. Patent and Trademark Office Part of Paper No.: 20191230
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢;10 807 Ochring et al.

H “ “ m Examiner Art Unit
D Andrews 3672

INTERNATIONAL CLASSIFICATION
CLAIMED

E21B43/20

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 20

/D. ANDREWS/ 30 December 2019 ) ) -
Primary Examiner, Art Unit 3672 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 15 1
U.S. Patent and Trademark Office Part of Paper No.: 20191230
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢;10 807 Ochring et al.

H “ “ m Examiner Art Unit
D Andrews 3672

Claims renumbered in the same order as presented by applicant (J CPA (O T.D. ([ R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/D. ANDREWS/ 30 December 2019 ) ) -
Primary Examiner, Art Unit 3672 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 15 1
U.S. Patent and Trademark Office Part of Paper No.: 20191230
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EAST Search History

EAST Search History
EAST Search History (I nterference)

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

# Operator Stamp

L5 39 i(pump planetary simultaneous$2 us- AND ON 2019/12/30
motor).clm. PGPUB 06:55

12/30/2019 7:34:00 AM
C:\ Users\ dandrews\ Documents\ EAST\ Workspaces\ 16210807.wsp
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Doc code: IDS PTO/SBI08a (02-18)

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

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

Application Number 16210807
Filing Date P018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor |pared Qehring

Art Unit 3672

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 407796 1946-09-17 Page
2 416848 1947-03-04 Rothery
3 984757 P011-07-26 Keast
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear

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

Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

: i i 5
Initial* No | Number? Code?| Code#| Date Applicant of cited Passages or Relevant T
Document .
Figures Appear

Name of Patentee or
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Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor | Jared Oehring
Art Unit 3672

Examiner Name David L. Andrews
Aftorney Docket Number 047158.100035

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

NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No

International Search Report and Written Opinion mailed November 26, 2019 in related PCT Application No. PCT/ X
1J519/51018

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

EXAMINER SIGNATURE

Examiner Signature /D. ANDREWS/ Date Considered 12/30/2018

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT

L. Art Unit 3672
( Not for submission under 37 CFR 1.99)

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

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

X 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).

X 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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2019-12-05

Name/Print Taylor P. Evans Registration Number 60506

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

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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EAST Search History (Prior Art)

Ref |Hits {i{Search Query DBs Default Plurals {iTime

# Operator Stamp

L1 6 ("2407796" "2416848" US-PGPUB; USPAT; OR ON 2019/12/30
"7984757").pn. USOCR; EPO; JPO 05:32

12/30/2019 7:34:09 AM
C:\ Users\ dandrews\ Documents\ EAST\ Workspaces\ 16210807.wsp
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Doc code: IDS PTO/SBI08a (02-18)

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

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

Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor |pared Qehring

Art Unit 3672

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 407796 1946-09-17 Page
2 416848 1947-03-04 Rothery
3 984757 P011-07-26 Keast
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear

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

Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

: i i 5
Initial* No | Number3 Code?| Code#| Date Applicant of cited Passages or Relevant T
Document .
Figures Appear

Name of Patentee or
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Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor | Jared Oehring
Art Unit 3672

Examiner Name David L. Andrews
Aftorney Docket Number 047158.100035

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

NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No

International Search Report and Written Opinion mailed November 26, 2019 in related PCT Application No. PCT/ %
1J519/51018

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT

L. Art Unit 3672
( Not for submission under 37 CFR 1.9%)

Examiner Name David L. Andrews

Aftorney Docket Number 047158.100035

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

X 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).

X 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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2019-12-05

Name/Print Taylor P. Evans Registration Number 60506

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

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

Application Number:

16210807

Filing Date:

05-Dec-2018

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Filer:

Taylor P. Evans/Stephanie McDonough

Attorney Docket Number:

047158.100035

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 37938686
Application Number: 16210807
International Application Number:
Confirmation Number: 2654
Title of Invention: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
First Named Inventor/Applicant Name: Jared Oehring
Customer Number: 132858
Filer: Taylor P. Evans/Stephanie McDonough
Filer Authorized By: Taylor P. Evans
Attorney Docket Number: 047158.100035
Receipt Date: 05-DEC-2019
Filing Date: 05-DEC-2018
Time Stamp: 12:58:37
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $240
RAM confirmation Number E2019B5C59132202
Deposit Account 501349
Authorized User Stephanie McDonough

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees) LIBERTY EXHIBIT 1002, Page 60




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1034334
1 Information DFlscIosuSréeOZtatement (IDS) 100035_IDS.pdf no 4
orm ( ) 211e84e41ccfOba85e172a7belcebfb19c92)
5c3c
Warnings:
Information:
608590
5 Other Referecr;ce—Patent/App/Search 500046_ISR_11-26-2019.pdf no 1
ocu ments fb9dc546f5843b3b12fa57939cc323e9fe5c
Warnings:
Information:
30543
3 Fee Worksheet (SB06) fee-info.pdf no 2
dc4e311258b69887¢2a7203303d1d50665
d0lcd4
Warnings:
Information:
Total Files Size (in bytes): 1673467

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
132858 7590 11/21/2019
Hogan Lovells US LLP ANDREWS, DAVIDL
609 Main Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 3672
DATE MAILED: 11/21/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/210,807 12/05/2018 Jared Oehring 047158.100035 2654

TITLE OF INVENTION: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/21/2020

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

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

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

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

132858 7590 11/21/2019 Certificate of Mailing or Transmission

Hogan Lovells US LLP 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
609 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 4200 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Houston, TX 77002 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/210,807 12/05/2018 Jared Oehring 047158.100035 2654

TITLE OF INVENTION: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 02/21/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
ANDREWS, DAVID L 3672 166-308100
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
(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.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

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

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: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/210,807 12/05/2018 Jared Oehring 047158.100035 2654
| EXAMINER |
132858 7590 112172019
Hogan Lovells US LLP ANDREWS, DAVIDL
609 Main Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 3672

DATE MAILED: 11/21/2019

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
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require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
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attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
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result in termination of proceedings or abandonment of the application or expiration of the patent.
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The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

In re Patent Application of: §
§
Jared Oehring et al. §
§ Attorney Docket No.: 047158.100035
§
Serial No.: 16/210,807 § Confirmation No.: 2654
§
Filed: December 5, 2018 § Art Unit: 3672
§
For: MULTI-PLUNGER PUMPS AND 8 Examiner: David J. Andrews
ASSOCIATED DRIVE SYSTEMS
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313
AMENDMENT

Dear Sir:

In response to the Non-Final Office Action mailed July 3, 2019, Applicants hereby
request reconsideration of the above-referenced application for patent, and reconsideration of the
rejections in view of the amendments and the following arguments. If any additional fees are
necessary for continued prosecution of this Application, the commissioner is hereby authorized

to charge those fees to Hogan Lovells US LLP’s Deposit Account Number 501349.

Amendments to the Claims are reflected in the listing of claims that begin on page 2 of

this paper.

Remarks/Arguments begin on page 7 of this paper.

\DE - 047158/100035 - 3432982 v1
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Application Serial No.: 16/210,807
Atty Docket No.: 047158.100035

Amendments to the Claims

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

Listing of Claims:

What is claimed is:
1. (Currently Amended) A hydraulic fracturing system for fracturing a subterranean
formation comprising:

a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, the multi-plunger pump configured to pump fluid into a wellbore
associated with the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation;

a plurality of motors positioned to simultaneously power the multi-plunger pump; and

a planetary gear train having a plurality of input pinion gears in rotational contact with
each of the plurality of motors,

wherein a gear ratio of the planetary gear train and a speed at which the plurality of
motors operates are selected so as to limit a maximum pump speed associated with the multi-
plunger pump.
2. (Original) The system of claim 1, the system further comprising a plurality of speed
reduction gearboxes positioned between the plurality of input pinion gears and the plurality of
motors so as to achieve a desired pump rate.
3. (Original) The system of claim 1, wherein the plurality of motors comprises one of a

plurality of electric motors or a plurality of hydraulic motors.

\DE - 047158/100035 - 3432982 v1 2
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4. (Currently Amended) The system of claim 1, wherein the maximum pump speed

correlates to a critical plunger speed associated with-each-ofthe-plurality-ethydravlie-pumps_the

multi-plunger hydraulic fracturing pump.

5. (Currently Amended) The system of claim 1, wherein the maximum pump speed is 5%

or less over a critical plunger speed associated with-each-efthe-plurality-efhydrawlie-pumps the

multi-plunger hydraulic fracturing pump.

6. (Currently Amended) The system of claim 1, wherein the-plorality-ofhydraulic-pumps

the multi-plunger hydraulic fracturing pump comprises an odd number of plungers greater than

or equal to five plungers.

7. (Currently Amended) The system of claim 6, wherein a stroke length of each of the

plungers associated with the-plurality-efhydravlie-pumps-the multi-plunger hydraulic fracturing

pump is selected to inversely relate to a pump speed associated with the-plarality-ofhydraulic

pumps-the multi-plunger hydraulic fracturing pump so as to achieve a predetermined flow rate.

8. (Currently Amended) The system of claim 1, further comprising:
a variable frequency drive (VFD) connected to the plurality of motors to control the

speed of the plurality of motors, wherein the VFD is positioned to accelerate or decelerate pump

rotational speeds associated with-each-ofthe-plurality-efhydraulie-pumps_the multi-plunger

hydraulic fracturing pump.

9. (Currently Amended) The system of claim 8, wherein the VFD comprises a plurality of

VEDs and wherein the plurality of VFDs are configured to share a load required to power-the

pharality-ofhydravlie pomps_the multi-plunger hydraulic fracturing pump.

\DE - 047158/100035 - 3432982 v1 3
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10. (Currently Amended) The system of claim 9, wherein the plurality of VFDs are

configured to automatically shut off in the event of an overpressure event with respect to-the

pharality-ofhydravlie pomps_the multi-plunger hydraulic fracturing pump.

11. (Currently Amended) A hydraulic fracturing system for fracturing a subterranean
formation comprising:

a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, the multi-plunger pump configured to pump fluid into a wellbore
associated with the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation;

a plurality of motors positioned to simultaneously power the multi-plunger pump;

a variable frequency drive connected to the plurality of motors to control the speeds of
the plurality of eleetrie-motors; and

a planetary gear train having a plurality of input pinion gears in rotational contact with
each of the plurality of motors,

wherein a gear ratio of the planetary gear train and a speed at which the plurality of
motors operates are selected so as to limit a maximum pump speed associated with the multi-
plunger pump.
12. (Original) The system of claim 11, the system further comprising a plurality of speed
reduction gearboxes positioned between the plurality of input pinion gears and the plurality of
motors so as to achieve a desired pump rate.
13. (Original) The system of claim 11, wherein the plurality of motors comprises one of

a plurality of electric motors or a plurality of hydraulic motors.
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LIBERTY EXHIBIT 1002, Page 101



Application Serial No.: 16/210,807
Atty Docket No.: 047158.100035

14. (Currently Amended) The system of claim 11, wherein the maximum pump speed

correlates to a critical plunger speed associated with-each-ofthe-plurality-ethydravlie-pumps_the

multi-plunger hydraulic fracturing pump.

15. (Currently Amended) A method for pumping fluid into a wellbore associated with a
subterranean formation, the method comprising:

fluidly connecting a multi-plunger hydraulic fracturing pump to a well associated with
the subterranean formation such that the multi-plunger pump pumps fluid into the wellbore at a
high pressure so that fluid passes from the wellbore into the subterranean formation and fractures
the subterranean formation;

simultaneously powering the multi-plunger pump with a plurality of motors;

providing a planetary gear train having a plurality of input pinion gears in rotational
contact with each of the plurality of motors so as to translate power from the plurality of motors
into a desired pump rate of the multi-plunger pump.
16. (Original) The method of claim 15, further comprising:

positioning a plurality of speed reduction gearboxes between the plurality of input pinion
gears and the plurality of motors so as to achieve the desired pump rate.
17. (Original) The method of claim 15, wherein the plurality of motors comprises one of
a plurality of electric motors or a plurality of hydraulic motors.
18. (Currently Amended) The method of claim 15, wherein the maximum pump speed

correlates to a critical plunger speed associated with-each-ofthe-plurality-ethydravlie-pumps_the

multi-plunger hydraulic fracturing pump.

19. (Currently Amended) The method of claim 15, further comprising:
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connecting a variable frequency drive (VFD) to the plurality of motors so as to control
the speed of the plurality of motors, wherein the VFD is positioned to accelerate or decelerate

pump rotational speeds associated with-each-ofthe-plurality-efhydravhie-pumps_the multi-

plunger hydraulic fracturing pump.

20. (Currently Amended) The method of claim 19, the method further comprising:

detecting an overpressure event with respect to-the-plarality-ethydravhe-pumps_the

multi-plunger hydraulic fracturing pump; and

automatically shutting off-theplaralityofVEDs the VFD.
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REMARKS/ARGUMENTS

This amendment is in response to the Non-Final Office Action mailed July 3, 2019.
Claims 1-20 are pending in the application. Claims 1, 4-11, 14, 15, and 18-20 have been
amended. No new matter has been added in the amendments.

In the Office Action, the Examiner fist objected to Figs. 4-10 of the drawings as
containing significant unreadable text. Applicants submit that the application as submitted
included clear, readable text in the portions indicated by the Examiner. Some text, however, was
degraded upon scanning by the Patent Office after receipt of the application. Applicants note,
however, that all of the text is readable, if the quality of the print is somewhat degraded.
Applicants will submit clarified versions of the indicated figures if necessary after agreement is
reached on the claims.

The Examiner also objected to the drawings under 37 C.F.R. 1.83(a) as not showing a
variable frequency drive (VFD), a feature recited in claims 8-11, 19, and 20. Applicants
respectfully traverse the objection. In particular, Applicants note that, as outlined in MPEP
608.02 Drawing [R-07.2015], the statutory requirement for showing the claimed invention only
requires that the “applicant shall furnish a drawing where necessary for the understanding of the
subject matter to be patented...” (See 35 U.S.C. 113, See also 37 CFR §1.81(a)). In the pending
application, Applicants respectfully submit that an express illustration of the VFD is not
necessary for understanding by one of ordinary skill in the art of the subject matter to be
patented. Accordingly, withdrawal of this objection is respectfully requested.

The Examiner next rejected claims 4-14 and 18-20 under 35 U.S.C. 112(b) for lacking
antecedent basis for the feature “the plurality of hydraulic pumps.” Claim 11 is rejected as

lacking antecedent basis for “the plurality of electric motors,” and claim 20 is rejected as lacking
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antecedent basis for “the plurality of VFDs.” Applicants have amended the claims as appropriate
to correct.

The Examiner next rejected claims 1-3, 6, 7, and 15-17 under 35 U.S.C. 103(a) as
obvious U.S. Patent Appln. Pub. No. 2017/0051732 to Hernandez et al. (“Hernandez”) in view
of U.S. Patent No. 4,100,822 to Rosman (“Rosman’). Claims 4-5, and 18 are rejected as lacking
an inventive step over Hernandez in view of Rosman, and further in view of U.S. Patent No.
8,851,860 to Mail (“Mail”). Claims 8-13 and 19-20 are rejected as lacking inventive step over
Hernandez in view of Rosman, and further in view of U.S. Patent Appln. Pub. No. 2016/0258267
to Payne et al. (“Payne’), and claim 14 over Hernandez in view of Rosman, and further in view
of Payne and Mail. In the application, claims 1, 11, and 15 are written in independent form.

Claims 1 and 11 have been amended to recite that the plurality of motors is positioned to
“simultaneously” power the multi-plunger pump. Similarly, claim 15 has been amended to recite
the step of “simultaneously” powering the multi-plunger pump with a plurality of motors.
Applicants respectfully submit that this feature is not described or shown in the prior art as relied
on by the Examiner.

Specifically, the Examiner relies on Hernanez as showing powering a pump with a
plurality of motors. Hernandez, however, is structurally different than the system of Applicants’
claims. For example, the system of Hernandez includes a starting assist motor 58 and a motor 34.
The purpose of the starting assist motor 58 is to initiate turning of the driveshaft upon startup, to
overcome initial starting friction. After initiation, motor 34 is started up. As stated specifically in
the Hernandez specification, “[t]he starting assist 54 overcome the Initial starting friction of the
pump 50 before the motor 34 is started up.” Hernandez, paragraph [0023]. Thus, the operation of

the starting assist motor 58 and the motor 34 is sequential.
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In stark contrast, the multiple motors of claims 1, 11, and 15 drive the pump

simultaneously. That this is the case is clearly stated in the specification, which refers to using

multiple motors to drive a single pump so that pump rates “can be increased without exceeding
critical plunger speeds.” That is, simultaneously during operation. Indeed use of a starting assist
motor, such as that described in Hernandez would not lead to an increase in pump rate, as
described in the specification.

In addition to the above, Applicants respectfully submit that the Examiner has not
established a prima facie case of obviousness with respect to claim 15. In fact, the sole reference
to claim 15 is the sentence on page 7 of the Office Action where the Examiner states that “[i]n
regard to the method claims, the normal use of the combination system above for fracturing as
disclosed would encompass the claimed steps.” Applicants submit that this one sentence is not an
adequate rejection. The Examiner is required to state with particularity where each step of the
claimed method is shown in the prior art. Applicants request that the Examiner either allow claim
15 or make a proper prima facie rejection of claim 15 in the next Office Action. Furthermore,
since such a rejection of claim 15 will be the first, Applicants respectfully submit that the next
Office Action be non-final.

Finally, Applicants respectfully submit that dependent claims 2-10, 12-14, and 16-20 are
patentable at least by virtue of their dependence from one or more of claims 1, 11, and 15, as

well as for other patentable features recited therein.
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Conclusion
The foregoing response is full, complete, and timely filed. Amendments to the claims are
made without prejudice, including under the doctrine of equivalents. In addition, the comments
made herein are without prejudice. Applicants respectfully request reconsideration of the instant
application in light of the foregoing response and amendments. Should the Examiner have any
questions, comments or suggestions in furtherance of the prosecution of the application, the

Examiner is invited to contact the Applicants’ representative by telephone or fax.

Respectfully submitted,

Date: October 3, 2019 /Taylor P. Evans/
Taylor P. Evans
Registration No. 60,506
HOGAN LOVELLS US LLP
609 Main St., Ste. 4200
Houston, Texas 77002
Telephone:  (713) 632-1440
Facsimile: (713) 632-1401
Email: taylor.evans @hoganlovells.com
Attorney for Applicants
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DETAILED ACTION

The preliminary amendment filed 5/3/2019 has been entered.

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

under the first inventor to file provisions of the AlA.

Drawings

The drawings are objected to because figures 4-10 all contain significant
unreadable text. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are
required in reply to the Office action to avoid abandonment of the application. Any
amended replacement drawing sheet should include all of the figures appearing on the
immediate prior version of the sheet, even if only one figure is being amended. The
figure or figure number of an amended drawing should not be labeled as “amended.” If
a drawing figure is to be canceled, the appropriate figure must be removed from the
replacement sheet, and where necessary, the remaining figures must be renumbered
and appropriate changes made to the brief description of the several views of the
drawings for consistency. Additional replacement sheets may be necessary to show the
renumbering of the remaining figures. Each drawing sheet submitted after the filing date
of an application must be labeled in the top margin as either “Replacement Sheet” or
“New Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the
examiner, the applicant will be notified and informed of any required corrective action in

the next Office action. The objection to the drawings will not be held in abeyance.
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The drawings are also objected to under 37 CFR 1.83(a). The drawings must
show every feature of the invention specified in the claims. Therefore, the variable
frequency drive (as in claims 8-11, 19 and 20) must be shown or the feature(s) canceled
from the claim(s). No new matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
consistency. Additional replacement sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New
Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next

Office action. The objection to the drawings will not be held in abeyance.

Claim Rejections - 35 USC § 112

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

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

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

Claims 4-14, and 18-20 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112
(pre-AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention.

Claims 4-10, 14 and 18-20 all lack antecedent basis for “the plurality of hydraulic
pumps”.

Claim 11 lacks antecedent basis for “the plurality of electric motors”.

Claim 20 lacks antecedent basis for “the plurality of VFDs”.

The remaining claims are indefinite as being dependent from an indefinite claim.

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 in which of filing.

Claims 1-83, 6, 7, and 15-17 is/are rejected under 35 U.S.C. 103 as being
unpatentable over Hemandez et al. (US 2017/0051732) in view of Rosman (US
4,100,822). Hemandez et al. discloses a hydraulic fracturing system for fracturing a
subterranean formation comprising: a multi-plunger hydraulic fracturing pump (50)
fluidly connected to a well associated with the subterranean formation, the multi-plunger

pump configured to pump fluid into a wellbore associated with the well at a high
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pressure so that the fluid passes from the wellbore into the subterranean formation and
fractures the subterranean formation in an adjacent earthen formation for

hydraulic fracturing; a plurality of motors positioned to power the multi-plunger pump
(34, 58); and a planetary gear train having an input pinion gear in rotational contact with
the plurality of motors (170 with input pinion gear 174 in rotational contact with motor
58 through drive shaft 60 and motor 34 through gear train 62 to drive shaft 52; Figures 1
and 4; Paragraph [0024]), wherein a gear ratio of the planetary gear train and a speed
at which the plurality of motors operate are selected so as to limit a maximum pump
speed associated with the multi plunger pump (the gear ratio of planetary gear system
170 allows for gear reduction, allowing for the rotational speed of the drive shaft 60 to
convert to a slower rotational speed on the drive shaft 52 of the pump 50 thereby
inherently limiting maximum pump speed, Figures 1 and 4; Paragraph [0024]).
Hemandez et al. fails to disclose a plurality of input pinion gears in rotational contact
with each of the plurality of motors.

Rosman discloses a plurality of motors and a plurality of input pinion gears in
rotational contact with each of the plurality of motors (see Figures 3-5 wherein pinions
23 having gear teeth 34 are connected rotationally to hydraulic drive motors 21).

It would have been obvious to one having ordinary skill in the art at the time of filing to
modify the planetary gearing of Hemandez et al. by having a motor for each associated
planet gear as taught by Rosman for the purpose of having smaller motors wherein
there is an advantage that the system is less expensive with respect to initial

capitalization and maintenance (Rosman; Column 4, Lines 57-59).
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Regarding claim 2, Hemandez et al. as modified by Rosman discloses the
system of claim 1. Hemandez et al. fails to disclose the system further comprising a
plurality of speed reduction gearboxes positioned between the plurality of input pinion
gears and the plurality of motors so as to achieve a desired pump rate. Rosman
discloses a plurality of speed reduction gearboxes positioned between a plurality of
input pinion gears and a plurality of motors (gear boxes 22 are positioned between a
plurality of pinions 23 having gear teeth 23 and a plurality of hydraulic drive motors 21;
gear boxes are designed to increase torque while reducing speed of the output shaft;
Figures 3-5; Column 4, Lines 46-62). It would have been obvious to one having ordinary
skill in the art at the time of filing to modify the gearing of Hemandez et al. by having a
motor for each associated planet gear as well as gear boxes as taught by Rosman
resulting in a desired pump rate for the purpose of having smaller motors wherein there
is an advantage that the system is less expensive with respect to initial capitalization
and maintenance (Rosman; Column 4, Lines 57-59) and developing the amount of
torque necessary to rotate ring members with high loads (Rosman; Column 4, Lines 60-
62)).

Regarding claim 3, Hemandez et al. as modified by Rosman discloses the
system of claim 1. Hemandez et al. fails to disclose wherein a plurality of motors
comprises one of a plurality of electric motors or a plurality of hydraulic motors. Rosman
discloses wherein a plurality of motors comprises one of a plurality of electric motors or
a plurality of hydraulic motors (hydraulic drive motors 21; Figure 4). It would have been

obvious to one having ordinary skill in the art at the time of filing to modify the motor of
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Hemandez et al. with the plurality of hydraulic motors as taught by Rosman for the
purpose of utilizing a motor which can generate high torques without excessive size.

Regarding claim 6, Hemandez et al. as modified by Rosman discloses the
system of claim 1. Hemandez et al. further discloses wherein the hydraulic pump
comprises an odd number of plungers greater than or equal to five plungers (pump 50
for hydraulic fracturing of a borehole in an adjacent earthen formation (subterranean)
with five pistons 146 (plungers); Figure 3; Paragraphs [0016] and [0021]).

Regarding claim 7, Hemandez et al. as modified by Rosman discloses the
system of claim 6, wherein a stroke length of each of the plungers associated with the
hydraulic pump is selected to inversely relate to a pump speed associated with the
hydraulic pump so as to achieve a predetermined flow rate (see Figure 3 wherein the
distance the crosshead 148 travels (stroke length) of the piston 146 (plunger)
associated with the pump system 10 would be in a inversely related relation to pump
speed since the longer the stroke length is, the lower the pump speed required to
achieve a given flow rate; Figures 3-5; Paragraphs [0026] and [0019]).

In regard to the method claims, the normal use of the combination system above

for fracturing as disclosed would encompass the claimed steps.

Claims 4-5 and 18 lack an inventive step under PCT Article 33(3) as being
obvious over Hemandez et al. in view of Rosman and further in view of Mail (US
8,851,860).

Regarding claims 4 and 18, Hemandez et al. as modified by Rosman discloses

the system of claim 1. Hemandez et al. fails to disclose wherein the maximum pump
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speed correlates to a critical plunger speed associated with the hydraulic pump. Mail
discloses wherein a maximum pump speed correlates to a critical plunger speed
associated with a hydraulic pump (mainstream methods of subsurface downhole
pumping (hydraulic pump) include mounted reciprocating mechanisms (plunger) in a
casing tube; optimal speeds of up and down strokes can be defined as maximum
speeds that will not cause overstressing of pump rod (critical plunger speed); therefore
maximum pumping speed correlates to an operation at optimal up and down stroke
speed (critical plunger speed) associated with the hydraulic pump; Column 1, Lines 29-
33, 39-48, 53-54, 64-67 and Column 2, Lines 1-3). It would have been obvious to one
having ordinary skill in the art at the time of filing to modify the maximum pump speed of
Hemandez et al. by correlating it to the critical plunger speed as taught by Mail for the
purpose of avoiding overstressing of structural parts and premature damage
(Hemandez et al.; Column 1, Lines 64-67 and Column 2, Lines 1-3).

Regarding claim 5, Hemandez et al. as modified by Rosman discloses the
system of claim 1. Hemandez et al., Rosman and Mail fail to disclose wherein the
maximum pump speed is 5% or less over a critical plunger speed associated with
hydraulic pump. However, it would have been obvious to one having ordinary skill in
the art at the time of filing to provide the maximum pump speed as 5% or less over a
critical plunger speed since one of ordinary skill would choose limits of safe operation

for the system.

Claims 8-13 and 19-20 lack an inventive step under PCT Article 33(3) as being

obvious over Hemandez et al. in view of Rosman and further in view of Payne et al. (US
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2016/0258267). Hemandez et al. as modified by Rosman discloses the system of claim
1, as above. Hemandez et al. further discloses: a variable frequency drive (VFD)
connected to a motor to control the speed of the motor, wherein the VFD is positioned
to accelerate or decelerate pump rotational speeds associated with the hydraulic pump
(variable frequency drive (VFD) 76 connected to motor 34 to control the speed thereof,
wherein the VFD is positioned to adjust operating speeds of pump 50; Figure 2;
Paragraph [0019-0020]). Hemandez et al. and Rosman fail to disclose a variable
frequency drive (VFD) connected to a plurality of motors. Payne et al. discloses a
variable frequency drive (VFD) connected to a plurality of motors (controlling, using one
or more variable frequency drives (VFDs), a plurality of electrical motors to drive at least
one fluid pump of the at least one hydraulic fracturing pump unit; Claim 31). It would
have been obvious to one having ordinary skill in the art at the time of filing to modify
the other motor of Hemandez et al. to be connected to the VFD as taught by Payne et
al. for the purpose of utilizing the benefits of a VFD to the other motors in the system,
the benefits including contributing to energy savings, increasing the efficiency and life of
the motor, reducing mechanical wear upon the motor and thus the need for repair
(Hemandez et al.; Paragraph [0019]).

Regarding claim 9, Hemandez et al. as modified by Rosman and Payne et al.
discloses the system of claim 8. Hemandez et al. further discloses a variable frequency
drive (VFD), wherein the VFD is positioned to accelerate or decelerate pump rotational
speeds associated with the hydraulic pump (variable frequency drive (VFD) 76
connected to motor 34 to control the speed thereof, wherein the VFD is positioned to

adjust operating speeds of pump 50; Figure 2; Paragraph [0019-0020]), Hemandez et

LIBERTY EXHIBIT 1002, Page 120



Application/Control Number: 16/210,807 Page 10
Art Unit: 3672

al. fails to disclose wherein the VFD comprises a plurality of VFDs connected to a
plurality of motors, wherein the plurality of VFDs are configured to share a load required
to power the hydraulic pump. Payne et al. discloses wherein the VFD comprises a
plurality of VFDs connected to a plurality of motors, wherein the plurality of VFDs

are configured to share a load required to power the hydraulic pump (controlling, using
one or more (plurality) variable frequency drives (VFDs), a plurality of electrical motors
to drive at least one fluid pump of the at least one hydraulic fracturing pump unit
(sharing the load); Claim 31). It would have been obvious to one having ordinary skill in
the art at the time of filing to modify the other motor of Hemandez et al. to have a VFD
for the purpose utilizing the benefits of a VFD to the other motors in the system, the
benefits including contributing to energy savings, increasing the efficiency and life of the
motor, reducing mechanical wear upon the motor and thus the need for repair
(Hemandez et al.; Paragraph [0019]).

Regarding claim 10, Hemandez et al. as modified by Rosman and Payne et al.
discloses the system of claim 9. Hemandez et al. fails to disclose wherein a plurality of
VFDs are configured to automatically shut off in the event of an overpressure event with
respect to the plurality of hydraulic pumps. Payne et al. discloses wherein a plurality of
VFDs are configured to automatically shut off in the event of an overpressure event with
respect to a hydraulic pump (a RUN/STOP will control the fracturing pump unit 700 in
which an e-stop will be supplied to stop the entire fracturing pump unit 700 a, shutting
down frac VFDs 410 a, 410 b of motors 411 a, 411 b; the RUN/STOP is initiated when
frac VFD 410 a detects the discharge pressure exceeds a overpressure setpoint with

respect to hydraulic fracturing pump 710 a, it stops the frac motor 411 as it activates a
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shutdown; Figures 3 and 6; Paragraphs [0054] and [0062]). It would have been obvious
to one having ordinary skill in the art at the time of filing to modify the VFD of Hemandez
et al. to automatically shut down during an overpressure event as taught by Payne et al.
for the purpose of avoiding catastrophic failure in the system.

Regarding 11, Hemandez et al. discloses a hydraulic fracturing system for
fracturing a subterranean formation comprising: a multi-plunger hydraulic fracturing
pump fluidly connected to a well associated with the subterranean formation (50, which
may be a quintuplex pump having five pistons 146 (plungers); Figure 3; Paragraphs
[0016] and [0021]), the multi-plunger pump configured to pump fluid into a wellbore
associated with the well at a high pressure so that the fluid passes from the wellbore
into the subterranean formation and fractures the subterranean formation (pump 50 for
pumping pressurized fluid into a borehole in an adjacent earthen formation for hydraulic
fracturing; Figure 3; Paragraphs [0016] and [0021]): a plurality of motors positioned to
power the multi-plunger pump (motors 34, 58 positioned to power the pump 50 (multi-
plunger pump); Figure 1); a variable frequency drive connected to a motor to control
the speeds of the motor (variable frequency drive (VFD) 76 connected to motor 34 to
control the speed thereof, wherein the VFD is positioned to adjust operating speeds of
pump 50; Figure 2; Paragraph [0019-0020]); and a planetary gear train having an input
pinion gear in rotational contact with the plurality of motors (planetary gear system 170
having a input pinion sun gear 174 in rotational contact with motor 58 through drive
shaft 60 and motor 34 through gear train 62 to drive shaft 52; Figure 4; Paragraph
[0024]), wherein a gear ratio of the planetary gear train and a speed at which the

plurality of motors operates are selected so as to limit a maximum pump
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speed associated with the multi-plunger pump (the gear ratio of planetary gear system
170 allows for gear reduction, allowing for the rotational speed of the drive shaft 60 to
convert to a slower rotational speed on the drive shaft 52 of the pump 50 (thereby
limiting maximum pump speed); Figures 1 and 4; Paragraph [0024]). Hemandez et al.
fails to disclose a plurality of input pinion gears in rotational contact with each of

the plurality of motors. Hemandez et al. also fails to disclose a variable frequency drive
(VFD) connected to a plurality of motors. Rosman discloses a plurality of motors and a
plurality of input pinion gears in rotational contact with each of the plurality of motors
(see Figures 3-5 wherein pinions 23 having gear teeth 34 are connected rotationally to
hydraulic drive motors 21). It would have been obvious to one having ordinary skill in
the art at the time of filing to modify the planetary gearing of Hemandez et al. by having
a motor for each associated planet gear as taught by Rosman for the purpose of having
smaller motors wherein there is an advantage that the system is less expensive with
respect to initial capitalization and maintenance (Rosman; Column 4, Lines 57-59).
Payne et al. discloses a variable frequency drive (VFD) connected to a plurality of
motors (controlling, using one or more variable frequency drives (VFDs), a plurality

of electrical motors to drive at least one fluid pump of the at least one hydraulic
fracturing pump unit; Claim 31). It would have been obvious to one having ordinary skill
in the art at the time of filing to modify the other motor of Hemandez et al. to be
connected to the VFD as taught by Payne et al. for the purpose of utilizing the benefits
of a VFD to the other motors in the system, the benefits including contributing to energy
savings, increasing the efficiency and life of the motor, reducing mechanical wear upon

the motor and thus the need for repair (Hemandez et al.; Paragraph [0019]).

LIBERTY EXHIBIT 1002, Page 123



Application/Control Number: 16/210,807 Page 13
Art Unit: 3672

Regarding claim 12, Hemandez et al. as modified by Rosman and Payne et al.
discloses the system of claim 11. Hemandez et al. fails to disclose the system further
comprising a plurality of speed reduction gearboxes positioned between the plurality of
input pinion gears and the plurality of motors so as to achieve a desired pump rate.
Rosman discloses a plurality of speed reduction gearboxes positioned between a
plurality of input pinion gears and a plurality of motors (gear boxes 22 are positioned
between a plurality of pinions 23 having gear teeth 23 and a plurality of hydraulic drive
motors 21; gear boxes are designed to increase torque while reducing speed of the
output shaft; Figures 3-5; Column 4, Lines 46-62). It would have been obvious to one
having ordinary skill in the art at the time of filing to modify the gearing of Hemandez et
al. by having a motor for each associated planet gear as well as gear boxes as taught
by Rosman resulting in a desired pump rate for the purpose of having smaller motors
wherein there is an advantage that the system is less expensive with respect to initial
capitalization and maintenance (Rosman; Column 4, Lines 57-59) and developing the
amount of torque necessary to rotate ring members with high loads (Rosman; Column
4, Lines 60-62)).

Regarding claim 13, Hemandez et al. as modified by Rosman and Payne et al.
discloses the system of claim 11. Hemandez et al. fails to disclose wherein a plurality of
motors comprises one of a plurality of electric motors or a plurality of hydraulic motors.
Rosman discloses wherein a plurality of motors comprises one of a plurality of electric
motors or a plurality of hydraulic motors (hydraulic drive motors 21; Figure 4). It
would have been obvious to one having ordinary skill in the art at the time of filing to

modify the motor of Hemandez et al. with the plurality of hydraulic motors as taught by
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Rosman for the purpose for the purpose of utilizing a motor which can generate high
torques without excessive size.

Regarding claim 19, Hemandez et al. as modified by Rosman discloses the
method of claim 15. Hemandez et al. discloses further comprising: connecting a variable
frequency drive (VFD) to the motor so as to control the speed of the motor, wherein the
VED is positioned to accelerate or decelerate pump rotational speeds associated with
each of the hydraulic pump (variable frequency drive (VFD) 76 connected to motor 34 to
control the speed thereof, wherein the VFD is positioned to adjust operating speeds of
pump 50; Figure 2; Paragraph [0019-0020]). Hemandez et al. fails to disclose a variable
frequency drive (VFD) connected to a plurality of motors. Payne et al. discloses a
variable frequency drive (VFD) connected to a plurality of motors (controlling, using one
or more variable frequency drives (VFDs), a plurality of electrical motors to drive at least
one fluid pump of the at least one hydraulic fracturing pump unit; Claim 31). It would
have been obvious to one having ordinary skill in the art at the time of filing to modify
the other motor of Hemandez et al. to be connected to the VFD as taught by Payne et
al. for the purpose of utilizing the benefits of a VFD to the other motors in the system,
the benefits including contributing to energy savings, increasing the efficiency and life of
the motor, reducing mechanical wear upon the motor and thus the need for repair
(Hemandez et al.; Paragraph [0019]).

Regarding claim 20, Hemandez et al. as modified by Rosman and Payne et al.
discloses the method of claim 19. Hemandez et al. fails to disclose detecting an
overpressure event with respect to the hydraulic pump; and automatically shutting off

the VFD. Payne et al. discloses wherein a VFD is configured to automatically shut off in
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the event of an overpressure event with respect to a hydraulic pump (when frac VFD
410 detects the discharge pressure exceeds a overpressure setpoint with respect to
hydraulic fracturing pump 710 a, it stops the frac motor 411 as it activates a shutdown;
Figure 6; Paragraph [0062]). It would have been obvious to one having ordinary skill in
the art at the time of filing to modify the VFD of Hemandez et al. to automatically shut
down during an overpressure event as taught by Payne et al. for the purpose of

avoiding catastrophic failure in the system.

Claim 14 lacks an inventive step under PCT Article 33(3) as being obvious over
Hemandez et al. in view of Rosman further in view of Payne et al. and further in view of
Mail. Hemandez et al. as modified by Rosman and Payne et al. discloses the system of
claim 11. Hemandez et al. fails to disclose wherein the maximum pump speed
correlates to a critical plunger speed associated with each of the plurality of hydraulic
pumps. Mail discloses wherein a maximum pump speed correlates to a critical plunger
speed associated with a hydraulic pump (mainstream methods of subsurface downhole
pumping (hydraulic pump) include mounted reciprocating mechanisms (plunger) in a
casing tube; optimal speeds of up and down strokes can be defined as maximum
speeds that will not cause overstressing of pump rod (critical plunger speed); therefore
maximum pumping speed correlates to an operation at optimal up and down stroke
speed (critical plunger speed) associated with the hydraulic pump; Column 1, Lines 29-
33, 39-48, 53-54, 64-67 and Column 2, Lines 1-3). It would have been obvious to
one having ordinary skill in the art at the time of filing to modify the maximum pump

speed of Hemandez et al. by correlating it to the critical plunger speed as taught by Mail
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for the purpose of avoiding overstressing of structural parts and premature damage

(Hemandez et al.; Column 1, Lines 64-67 and Column 2, Lines 1-3).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to D Andrews whose telephone number is (571)272-6558.
The examiner can normally be reached on M-Th 7-5.

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, David Bagnell can be reached on 571-272-6999. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
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USPTO Customer Service Representative or access to the automated information

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

/D. ANDREWS/
Primary Examiner, Art Unit 3672

6/25/2019
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may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

16210807

Filing Date

2018-12-05

First Named Inventor

Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 H432064 1984-02-14 Barker
2 H006044 [1991-04-09 Mvalker, Sr.

If you wish to add additional U.S. Paten

t citation information pl

ease click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear

1 0170292513 P017-10-12 Haddad

2 0140095114 P014-04-03 Thomeer

3 0150217672 P015-08-06 Shampine

4 0170328179 P017-11-16 Dykstra
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT At Uni
nit

( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number 047158.100035

5 20040040746 P004-03-04 Niedermayr
6 20140379300 P014-12-25 Devine et al.
7 20060052903 P006-03-09 Bassett

8 0170037717 P017-02-09 Dehring

9 70110247878 P011-10-13 Rasheed

10 70160230524 P016-08-11 PDumoit

11 ’0170114625 P017-04-27 Norris

12 ?0170022807 P017-01-26 Dursun

13 20160208595 P016-07-21 Tang

14 ?0150075778 P015-03-19 MValters

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

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

Application Number 16210807

Filing Date 2018-12-05

First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number 047158.100035

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
Schlumberger
! p016/144939 2016-09-15 Technologies Corporation| X
2 |poter160458 o 20161006 |[ooniumberger 2
Technology Corporation
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 Dffice Action mailed December 12, 2018 in related U.S. Patent Application No. 16/160,708 hd
2 International Search Report and Written Opinion mailed January 2, 2019 in related PCT Patent Application No. PCT/ &
518/54542
3 International Search Report and Written Opinion mailed January 2, 2019 in related PCT Patent Application No. PCT/ &
518/54548
4 International Search Report and Written Opinion mailed December 31, 2018 in related PCT Patent Application No. &
PCT/US18/55913
5 International Search Report and Written Opinion mailed January 4, 2019 in related PCT Patent Application No_ PCT/ &
JS18/57539

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor | Jared Oehring
Art Unit

Examiner Name

Aftorney Docket Number 047158.100035

EXAMINER SIGNATURE
Examiner Signature /D. ANDREWS/ Date Considered 06/25/2019

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Jared Oehring

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number 047158.100035

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2019-01-22

Name/Print Taylor P. Evans Registration Number 60506

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

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 16210807
Filing Date P018-12-05
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)
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Art Unit 3746

Examiner Name

Aftorney Docket Number 047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
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Initial No Code! of cited Document )
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2 0175554 P015-11-03 Mvatson
3 0458687 P016-10-04 Hallundbaek
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
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INFORMATION DISCLOSURE

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

Application Number

16210807

Filing Date

2018-12-05

First Named Inventor

Jared Oehring

Art Unit

3746

Examiner Name

Aftorney Docket Number

047158.100035

4 0060260331 P006-11-23 Pndreychuk
5 ?20100101785 P010-04-29 Khvoshchev
6 20100200224 P010-08-12 Nguete

7 20090090504 P009-04-09 MVeightman
8 20080264640 P008-10-30 Eslinger

9 20080236818 P008-10-02 Dykstra

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

FOREIGN PATENT DOCUMENTS
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INFORMATION DISCLOSURE

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

Application Number

16210807

Filing Date

2018-12-05

First Named Inventor | Jared Oehring

Art Unit

3746

Examiner Name

Aftorney Docket Number

047158.100035

4 P01687513 CN 2010-12-29 Lniv Henan Polytechnic X
5 |poo7340913 hu 2008-07-10 | [ehiumberger 2
Technology B V.
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 International Search Report and Written Opinion mailed April 10, 2019 in corresponding PCT Application No. PCT/ X
1J52019/016635
2 Notice of Allowance mailed April 23, 2019 in coresponding U.S. Patent Application No. 15/635,028 @
3 Schlumberger, "Jet Manual 23, Fracturing Pump Units, SPF/SPS-343, Version 1.0," January 31, 2007, 68 pages @
4 Btewart & Stevenson, "Stimulation Systems," 2007, 20 pages @
5 | uis Gamboa, "Variable Frequency Drives in Qil and Gas Pumping Systems," December 17, 2011, 5 pages @
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If you wish to add additional non-patent literature document citation information please click the Add button| Add
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INFORMATION DISCLOSURE

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

Application Number 16210807
Filing Date 2018-12-05
First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name

Aftorney Docket Number

047158.100035

EXAMINER SIGNATURE

Examiner Signature || /p. anDrEwWSs/

Date Considered

06/25/2019

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if

English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Jared Oehring

.. Art Unit 3746
( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number 047158.100035

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2019-05-29

Name/Print Taylor P. Evans Registration Number 60506

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

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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 16210807
Filing Date P018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor |pared Qehring
Art Unit

Examiner Name

Aftorney Docket Number 047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
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1 3764233 1973-10-09 Strickland
2 h879137 1999-03-09 Yie
3 563076 P009-07-21 Brunet
4 683499 P010-03-23 Saucier
5 B083504 P011-12-27 pMvilliams
6 3334495 1967-08-08 Uensen
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT At Uni
nit

( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number 047158.100035

9 220622 1940-11-05 Jitken

10 3066503 1962-12-04 Fleming

11 3837179 1974-09-24 Barth

12 po37431 1977-07-26 Sugimoto

13 Ha07970 1999-06-01 Havlovick et al.
14 5142878 P000-11-07 Barin

15 B789601 P014-07-29 Broussard

16 5271637 P001-08-07 Kushion

17 5529135 P003-03-04 Bowers et al.
18 931310 P005-08-16 Shimizu et al.
19 [F755310 P010-07-13 Mest et al.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT At Uni
nit

( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number 047158.100035

20 B054084 P011-11-08 Schulz et al.
21 B310272 P012-11-13 [Juarto

22 B354817 P013-01-15 Yeh et al.
23 B838341 P014-09-16 Kumano

24 0018881 P015-04-28 Mao et al.
25 2248051 1941-07-08 JArmstrong
26 3722595 1973-03-27 Kiel

27 7312593 P007-12-25 Streicher et al.
28 p226299 1980-10-07 Hansen

29 p456092 1984-06-26 Kubozuka
30 H655361 1997-08-12 Kishi
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INFORMATION DISCLOSURE

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

Application Number 16210807
Filing Date 2018-12-05
First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

31 5254462 P001-07-03 Kelton

32 3061039 1962-10-30 Peters

33 3773140 1973-11-20 Mahajan
34 H548093 1996-08-20 Sato

35 5202702 P001-03-20 Ohira

36 H802690 P004-10-12 Han
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38 B727068 P014-05-20 Bruin
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4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Jared Oehring

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number 047158.100035

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2018-12-07

Name/Print Taylor P. Evans Registration Number 60506

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

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THR?%T%%)&H%IT 1002, Page 176




Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/210,807 12/05/2018 Jared Oehring 047158.100035 2654
132858 7590 05/09/2019 | A AMINGR |
Hogan Lovells US LLP
609 Main Street
Suite 4200
Houston. TX 77002 | ART UNIT | PAPER NUMBER |
3746
| NOTIFICATION DATE | DELIVERY MODE |
05/09/2019 ELECTRONIC

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

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

hlusdocketing @hoganlovells.com
monica.williams @hoganlovells.com
stephanie.mcdonough@hoganlovells.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/210,807 Oehring et al.

Decision Granting Request for

Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
Liana Walsh OPET No

1. THE REQUEST FILED 05 December 2018 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A. for an original nonprovisional application (Track I}.
B. (J 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 amendmen mend th lication ntain more than four in
claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I O ™ mo o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Liana Walsh at (671)272-3206. In
his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

{LIANA S WALSH/
Lead Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/210,807 12/05/2018 Jared Ochring 047158.100035
CONFIRMATION NO. 2654
132858 POA ACCEPTANCE LETTER
Hogan Lovells US LLP
609 Main Street IR AT ORI
Suite 4200 000000107963

Houston, TX 77002
Date Mailed: 05/08/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/16/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[zretta/

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/210,807
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
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MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of U.S. Provisional Patent Application
No. 62/594,912, filed December 5, 2017, the full disclosure of which is hereby incorporated by

reference herein for all purposes.

BACKGROUND

[0002] 1. Technical Field

[0003] This disclosure relates generally to drive systems for reciprocating plunger-style pumps
used in hydraulic fracturing operations, and more particularly to multi-plunger hydraulic
fracturing pumps and associated drive systems.

[0004] 2. Background

[0005] With advancements in technology over the past few decades, the ability to reach
unconventional sources of hydrocarbons has tremendously increased. Horizontal drilling and
hydraulic fracturing are two such ways that new developments in technology have led to
hydrocarbon production from previously unreachable shale formations. Hydraulic fracturing
(fracking) operations typically require powering numerous components in order to recover oil
and gas resources from the ground. For example, hydraulic fracturing usually includes pumps
that inject fracking fluid down the wellbore, blenders that mix proppant into the fluid, cranes,
wireline units, and many other components that all must perform different functions to carry
out fracking operations.

[0006] Hydraulic fracturing operations commonly use diesel-powered pumps to transmit fluid

media down the well bore, the transmissions for the diesel-powered pumps often having seven
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speeds or more. When one or more pumps go offline during operation, for example due to
system failure or for scheduled maintenance, the speed of the remaining operating pumps is
increased accordingly. However, many of the top gears in these diesel transmissions provide
speeds that are above the critical speed for the associated plunger pumps. Thus, compensating for
the downed pump or pumps by up-shifting operation of the remaining pumps to these higher
gears, above the critical speed for the pumps, can result in damage to the pumps. There is a need
for hydraulic fracturing pumps that are capable of operation at or below the critical speed,
without sacrificing pump rate, efficiency, and efficacy.
SUMMARY

[0007] One of the most common transmissions utilized in hydraulic fracturing pump applications
is a nine-speed transmission, often driven by a diesel-powered engine. When this transmission is
in fifth gear and the engine is running at 1700 rotations per minute (rpm), for example, the
critical speed of 120 rpm on an associated 8-inch stroke pump is reached. Therefore, running the
pump with the transmission operating in any of gears six through nine, above the critical speed
reached at gear five, could cause pump cavitation and damage accumulation to the fluid end of
the pump.

[0008] It has historically been believed that pump cavitation is caused by air entering the pump.
Through testing and data-gathering, however, Applicants have observed that pump cavitation
and damage are caused by the formation of vacuum bubbles as a result of fluid being accelerated
too fast through the pump. A heightened speed of operation creates low pressure within the
pumps, creating vacuum bubbles. As the pump plungers retract, the vacuum bubbles implode,
causing damage (cavitation) to the pump and engine systems. Although the risks of operating the

pumps at too great of speeds may be known, concerns about lowered pump rates and lost
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efficiency resulting from maintaining slower transmission speeds commonly lead to disregard of
the risks as an unavoidable consequence of maintaining pump efficiency.

[0009] In seeking to avoid such pump damage, Applicants have observed that, by operating
transmissions such that pumps are maintained at or below critical pump speeds, such formation
of vacuum bubbles and resulting pump cavitation and damage may be avoided. Further still,
Applicants have observed that use of electric- or hydraulic-powered pumps may allow for better
control of pump speeds at or below the critical speed due to the smaller increments between gear
speeds as compared to those of pumps driven by diesel-powered engines.

[0010] Operation below critical pump speeds has previously been avoided as being considered
inefficient and ineffective for pump usage in fracking, as slower pump speeds are historically
believed to be directly tied to pump rates. Applicant has observed, however, that the introduction
of multiple electric- or hydraulic-powered motors driving planetary gear trains can provide
effective and efficient pumping power, thereby maintaining a consistent pump rate for fluid
transfer, while also sustaining a pumping speed at or below the critical speed for the plungers.
For example, Applicant discovered that varying pump bore sizes and stroke lengths, as well as
number of plungers, allowed for operation at slower pump speeds while maintaining or
increasing fluid pump rates. Applicant also discovered, through testing and analysis, that certain
bore size, stroke length, and plunger number combinations provided maximum pump rate
efficiency at a usable and economically effective overall pump size.

[0011] The present disclosure is directed to hydraulic fracturing system for fracturing a
subterranean formation, according to various cmbodiments. In an embodiment, the hydraulic
fracturing system can include a multi-plunger hydraulic {fracturing pump fluidly connected to a

well associated with the subterranean formation, and the multi-planger pump can be configured
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to pump {luid into a wellbore associated with the well at a high pressure so that the fluid passes
{rom the wellbore into the subterranean formation and {ractures the sublerranean {ormation. In an
embodiment, the system can further include a plurality of motors positioned to power the multi-
plunger pump, and a planetary gear train having a plurality of input pinion gears in rotational
contact with cach of the plurality of motors. In an embodiment, a gear ratio of the planctary gear
train and a speed at which the plurality of motors operates can be selected so as to limit a
maximum pump speed associated with the multi-plunger pump.

[0012] In an embodiment, the system can include a plurality of speed reduction gearboxes
positioned between the plurality of input pinion gears and the plurality of motors so as to achicve
a desired pump rate.

[0013] In an embodiment, the plurality of motors can include one of a plurality of electric motors
or a plurality of hydraulic motors.

[0014] In an embodiment, the maximum pump speed can correlate to a critical plunger speed
associated with each of the plurality of hydraulic pumps.

[0015] In an embodiment, the maximum pump speed can be 5% or less over a critical planger
speed associated with each of the plurality of hydraulic pumps.

[0016] In an embodiment, the plurality of hydraulic pumps includes an odd number of plungers
greater than or equal to five plungers.

[0017] In an embodiment, a stroke length of each of the plungers associated with the plurality of
hydraulic pumps can be selected to inversely relate to a pump speed associated with the plurality
of hydraulic pumps so as to achieve a predetermined {low rate.

[0018] In an embodiment, the system can include a variable frequency drive (VFD) connected o

the plurality of motors to control the speed of the plurality of motors. The VFD can be positioned
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to accelerate or decelerate pump rotational speeds associated with each of the plurality of
hydraulic pumps, according to an embodiment.

[0019] In an embodiment, the VFD can include a plurality of VFDs, and the plurality of VFDs
can be configured to share a load required to power the plurality of hydraulic pumps.

[0020] In an embodiment, the plurality of VFDs can be configured to anmtomatically shut off in
the event of an overpressure event with respect to the plurality of hydranlic pamps.

[0021] The present disclosure is also related to a hydraulic fracturing system for fracturing a
subterranean formation, according to an embodiment. In an embodiment, the system can include
a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, and the multi-plunger pump can be configured to pump fluid inlo a
wellbore associated with the well at a high pressure so that the {luid passes from the wellbore
into the subterranean formation and fractures the subterranean formation. In an embodiment, a
plurality of motors can be positioned to power the multi-plunger pump. The system can further
include a variable [requency drive connected to the plurality of motors to conirol the speeds of
the plurality of electric motors, according to an embodiment. In an embodiment, the system can
include a planetary gear train having a plurality of input pinion gears in rotational contact with
cach of the plurality of motors. In an embodiment, a gear ratio of the planetary gear train and a
speed at which the plurality of motors operates can be selected so as to limit a maximum pump
speed associated with the multi-plunger pump.

[0022] The present disclosure is also directed to a method for pumping fluid into a wellbore
associated with a subterrancan formation. In an embodiment, the method can include fluidly
connecting a multi-plunger hydraulic {racturing pump to a well associated with the subterranean

formation such that the multi-plunger pump pumps {luid into the wellbore at a high pressure so
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that fluid passes from the wellbore into the subterrancan formation and fractures the subterranean
formation. In an embodiment, the method can include powering the multi-plunger pump with a
plurality of motors. In an embodiment, the method can further include providing a planetary gear
train having a plurality of input pinion gears in rotational contact with each of the plurality of
motors so as to translate power from the plurality of motors into a desired pump rate of the multi-
plunger pump.

[0023] Other aspects and features of the present disclosure will become apparent to those of
ordinary skill in the art after reading the detailed description herein and the accompanying

figures.

BRIEF DESCRIPTION OF BRAWINGS

[0024] Some of the features and benefits of the present invention having been stated, others will
become apparent as the description proceeds when taken in conjunction with the accompanying
drawings, in which:

[0025] FIG. 1 s an exploded schematic example of a planetary gear train having multiple input
pinions for direct connection to an electric motor, according to an embodiment.

(0026} FIG. 2 is an exploded schematic example of a planetary gear train having a speed
reduction gearbox mounting for connection lo an eleciric motor, according to an embodiment.
[0027] FIG. 3 is a schematic example of a multi-plunger pump having nine plingers and four
electric motors mounted for driving the multi-plunger pump, according to an embodiment.

[0028] FIG. 4 is a table showing calculations of plunger pump critical speeds according to

embodiments of the present technology.
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[0029] FIG. 5 is a table showing data related to certain pumps and transmissions in an example

application, meant to highlight certain embodiments of the present technology.

[0030] FIGS. 6-10 are tables showing additional data related to certain pumps and transmissions

in further example applications, meant to further highlight embodiments of the present

technology.

0027100311 While the invention will be described in connection with the preferred
embodiments, it will be understood that the included description is not intended to limit the
invention to the described preferred embodiments. On the contrary, the description is intended to
cover all alternatives, modifications, and equivalents, as may be included within the spirit and

scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION OF INVENTION

£00281[0032] The method and system of the present disclosure will now be described more
fully hereinafter with reference to the accompanying drawings in which embodiments are shown.
The method and system of the present disclosure may be in many different forms and should not
be construed as limited to the illustraied embodiments set forth herein; rather, these embodimenis
are provided so that this disclosure will be thorough and complete, and will fully convey its
scope to those skilled in the art. Like numbers refer to like elements throughout.

£00291[0033] It is to be further understood that the scope of the present disclosure is not limited
to the exact details of construction, operation, exact materials, or embodiments shown and
described, as modifications and equivalents will be apparent to one skilled in the art. In the
drawings and specification, there have been disclosed illustrative embodiments and, although
specific terms are employed, they are used in a generic and descriptive sense only and not for the

purpose of limitation.
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{60304[0034] Described herein is an example of a method and system for providing
reciprocating, plunger-style pumps as part of a multi-plunger system for wse in hydraulic
fracturing operations. Also described are various drive systems for use with the described
reciprocating, plunger-style pumps. In various embodiments, the pumps and drive systems may
be utilized by conventionally powered (i.e., diesel engine-driven) hydraulic fracturing pumping
systems, or in other embodiments by hydraulically powered or electrically powered hydraulic
fracturing pumping systems.

{603H[0035] Multi-plunger hydraulic fracturing pumps, though known i the art, are typically
limited to either triplex (three plungers) or guintuplex (five plungers) arrangements. Common
hydraulic fracturing pumps often utilize 8-inch, 10-inch, and 11-inch stroke triplex and
quintuplex hydraulic fracturing pumps. Hydraulic fracturing pumps are commonly driven by an
engine (usually a 2500 horsepower (HP) diesel engine) and a multiple speed transmission,
usually having seven speeds or more. However, many of the top gears, depending on the
manufacturer and gear ratios, provide speeds that are above the critical speed of a plunger pump.

Fable1--below; FIG. 4 details calculations of such plunger critical speeds.
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£0032}[0036] For example, one of the most common transmissions utilized in hydraulic
fracturing pump applications is the Caterpillar model THS55-E90, which is a 9-speed
transmission. As shown in Fable2-belowFIG. 5, when this transmission is in 5h gear and the
engine is operating at 1700 rpm, the critical speed of 120 rpm on an 8-inch stroke pump is
reached. Therefore, running the pump with the transmission in any of gears 6 through 9 could

cause pump cavitation and damage accumulation to the fluid end.
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£60334[0037] Similarly, the common hydraulic fracturing application transmissions known in
the art may exhibit the same issues in higher gears, as shown below in Fables3-7FIGS. 6-10. For

example, as shown in Fables3-and4FIG. 6 and FIG. 7, the critical plunger speed is reached in

the 3™ gear, such that use of gears 4-7 may cause cavitation and damage accumulation. Similarly,

as shown in Fables-5-and 6FIG. 8 and FIG. 9, the critical plunger speed is reached in the 4™ gear,

such that use of gears 5-7 may cause cavitation and damage accumulation. In Fable7FIG. 10, the
critical plunger speed is reached in the 4™ gear, such that use of gears 5-9 may result in cavitation

and damage accumulation.

11

\DE - 047158/100035 - 3335867 v1

LIBERTY EXHIBIT 1002, Page 205



SUBSTITUTE SPECIFICATION

Atz 3N 2,

MARKED-UP COPY

358

Allison 9800 Transmission, Triplex Pumps
Engine “umn(ranki Pump immq-.(:rankg forp EPump-:mo&g fong Enging Ei‘ump(m:\xi
rpm rpm 8P i pm | BOM L gm

Engine

Hurnp Crank)

Pt
BONY

Puing Crank]
wn

g
L

Sump Cranh] | Pum
on L Bew

H

o

Porap trark

g Dok}
i {
§ {

om ¢

j{oesrers (2o
i mm ot
RS

SN

2
438

Transmiasion Frac Purag
n SEO0 Raties Floid &nd 3 Quent
E Bore | BBLfrsv
i TR

fngore
mot

Pump Crank!

por |

Pump
apM

Engine
s

1Pomp Crank!

Pump
5P

i

Sunip Crank]  Puotp
mn BPL

Puony Grrok|

[Pum Crank]

pm | BPM

Pump

Engina

Engine

Pump Ceaok!

J

\DE - 047158/100035 - 3335867 v1

Fump

1By Crank)

Hrorgr

Purop

Btk &
3043
fr

iPurop Crark:

12

LIBERTY EXHIBIT 1002, Page 206




SUBSTITUTE SPECIFICATION MARKED-UP COPY

Car Py
KON

CAT TH55-E70 Transmission, Triplex Pumps

Fonre Lrent] | Bww
PR

R

Poox (aonh]  Poip

iPam (rooh! T oy L0 X 2 Puoy: Cronh e 2 Ponp i
H |
n 1

o [ R o open R

l.‘:a.'obtq»:k Si00n Y‘-‘T\%; Toahie lF:a.'ootm S Eogtne ;F:amp{re-‘kj )

RS

on: oodt

e m‘z[ Pung

13

\DE - 047158/100035 - 3335867 v1

LIBERTY EXHIBIT 1002, Page 207



SUBSTITUTE SPECIFICATION MARKED-UP COPY

Transmission Frac Pumgp
Fiotd E:\di [0

&: Engine | Pamp Pump Pump
pen Ccag_k am Cra«_'\_k pm Crank oo

1950

Pump t Eagine t Porog b Fump
Crank tpra t rpra i Crank tpm Crank spm Crank tpm
Sk ) i3 3

Pump
Crank rpm

{6034[0038] Use of the multi-plunger hydraulic fracturing pumps according to the present
disclosure may eliminate the need for a diesel engine and transmission. As shown above, diesel
engines and transmissions often include multiple gears that accelerate the plunger speed above
critical operating speeds. This elimination of the typical engine and transmission from hydraulic
fracturing pump units may enable the pumps to be driven by multiple electric motors, according
to some embodiments, or multiple hydraulic motors according to other embodiments. These
electric or hydraulic motors may have fewer gears such that operation in gears that increase the

plunger speeds above their critical speeds can be avoided. By using multiple motors, whether
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hydraulic or electric, to drive a single pump, pump rates can be increased without exceeding
critical plunger speeds.

£60354[0039] Use of electric or hydraulic motors, rather than diesel motors, may also make
maintenance, repair, and replacement of the electric motors safer and faster than single or double
electric motor-driven pumps. This configuration may prevent the fracturing pumps from being
run at speeds higher than the critical plunger speed, which may help to minimize pump cavitation
and damage accumulation, thus greatly extending the usable life of the pump fluid ends. For
example, as discussed in more detail below, the system could be designed to allow only a slight
overspeed of the pumps beyond the identified critical pump speed as a safety margin in the event
that one of the fleet’s pumps were taken offline for repairs or maintenance, and an additional rate
of the remaining online pumps were required to complete the stage being pumped.

£60361[0040] In the multiple electric motor-driven embodiment of the present disclosure, the
electric motors may directly drive the pump, and the gear ratios of the planetary drive along with
the electric motor-rated speeds may be chosen to limit the maximum pump speed, so as to not
exceed the plunger critical speed. However, the gear ratios and electric motor-rated speeds may
also be chosen to allow only a slight percentage of overspeed (higher than critical plunger speed)
as a safe margin to enable a fleet of operating pumps to achieve a desired pump rate, for example
when one pump is taken off line, as is often the case in hydraulic fracturing. For example, the
gear ratios and electric motor-rated speeds may be chosen to operate 5% or less above the critical
plunger speed according to some examples; 10% or less above the critical plunger speed
according to some examples; or any other acceptable range as will be readily understood by one
having ordinary skill in the art. Repairs or maintenance are generally performed as quickly as

possible so that the offline pump is available by the next sequential fracturing stage. This same
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logic could be applied to the hydraulic motor driven system or the system that utilizes speed
reduction gearboxes driving a single ring gear.

f0031[0041] By the present disclosure, multi-plunger hydraulic fracturing pumps utilizing
higher multiples of plungers, such as 7, 9, 11, 13, etc. (septenplex, novenplex, undenplex,
tredenplex, etc.), are described. In some embodiments, more than 13 plungers may be utilized, as
will be readily understood by one having ordinary skill io the art. In some embodiments, odd
numbers of plungers may be chosen so that the pump flow ripple magnitude is minimized. For
example, in multi-plunger hydraulic fracturing pumps having higher numbers of plungers, the
plunger ripple frequency may be increased, thereby reducing the amount of time between ripples,
which may provide a smoother pressure performance for the pumps.

£0038}[0042] In some embodiments, longer stroke lengths of the plunger pumps may be utilized
to reduce plunger speed. For example, a 10-inch stroke pump of a given plunger size may be run
at a slower speed than an 8-inch stroke pump of the same plunger size, in order to accomplish the
same flow rate. Slowing the plunger down may also decrease the possibility of pump cavitation.
For example, when triplex and quintuplex pumps, as are known in the art, are operated at higher
rates, conditions for cavitation to occur are measurably higher. According to an embodiment, a
critical pump speed may be 120 rpm of the pump crankshaft. With this pump speed, on the
currently used 8-inch stroke pumps, the rotational speed translates to an average linear speed of
the plungers at a velocity of 32 inches per second. At higher speeds, with every stroke of the
plungers, fluid is accelerated into and out of the pump fluid end, creating a likelihood of low
pressure regions within the fluid end that approach or dip below vapor pressure values for the
fluid, thereby causing cavitation, and ultimately damage accumulation, to occur. The use of

longer stroke plungers accordingly contributes critically to longer fluid end life.
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£60391[0043] Various drive systems for powering multi-plunger hydraulic fracturing pumps are
contemplated. According to an embodiment, multiple electric motors may be utilized to power
the multi-plunger hydraulic fracturing pump. The number of motors utilized may be selected
based on the output hydraulic horsepower for which the pump is designed, in some examples. In
other examples, the number of motors could be determined on an “n plus 17 basis, in which “n”
number of motors would be adequate to provide enough input power according to the output
hydraulic horsepower for which the pump is designed, and one (“1”) additional motor would be
included to allow for a single motor failure or maintenance situation. In such a situation, the
failed motor (or motor purposefully removed for maintenance) could be disconnected from the
electrical circuit and allowed to freewheel, while the remaining operational motors would still
provide adequate power for the pump, according to an embodiment.

{0040}[0044] In the example illustrated in FIG. 1, an exploded schematic view shows an
embodiment of a planetary gear train 100 in which the multiple input pinion gears 135 are
directly connected to the electric motors 130. According to the illustrated embodiment, both ends
of the pump crankshaft 105 may be powered with an identical planetary gear train 120 and
electric motors 130 to enable the motors 130 to be sized small enough to simplify motor removal
and installation as compared to a larger single electric motor, or a double electric motor drive
system.

{0044}[0045] In the illustrated embodiment of FIG. 1, eight electric motors 130 may correspond
to and drive eight input pinion gears 135 associated with a single main planetary gear 125. The
main planetary gear 125 may in turn drive the sun gear 115 positioned central to three planetary
gears 120. The final drive gear 110 may have internal gear teeth positioned to catch the external

gear teeth of the three planetary gears 120, which may cause rotation of the pump crankshaft
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105. In this way, a plurality of electric motors 130 may provide power to a pump crankshaft 105,
which may in turn drive a multi-plunger pump, for example as illustrated in FIG. 3 and discussed
in greater detail below.

£60423[0046] In another embodiment, multiple hydraulic motors may be utilized to power a
multi-plunger hydraulic fracturing pump, in which a planetary gear train system 100 similar to
that illustrated in FIG. 1 could also be utilized. In an example, a planetary gear train system may
be utilized on one or both ends of the pump crankshaft to allow for smaller hydraulic motors to
be utilized.

{0043}[0047] According to an alternate embodiment, for example as illustrated in FIG. 2, a
plurality of electric motors or hydraulic motors 230 each may be mounted to a plurality of speed
reduction gearboxes 245. FIG. 2 illustrates an exploded schematic example of a planetary gear
train 200 having a plurality of speed reduction gearbox 245 mountings for connection to a
plurality of electric motors 230, according to an embodiment. The speed reduction gearboxes
245 may, in turn, power a single ring gear 240 to turn the pump crankshaft 205 at the proper rpm
needed to drive the multi-plunger pumps at the desired pump rate. In some examples, this
configuration may not require use of a multi-planetary gear train system as described above and
illustrated in FIG. 1, for example. For example, as illustrated in the embodiment of FIG. 2, the
plurality of electric motors 230 may drive the main planetary gear in the form of a ring gear 240
through speed reduction gearboxes 245, and the ring gear 240 may directly turn the pump
crankshaft 205. In such an example additional planetary gears 120, as illustrated in the
embodiment of FIG. 1, for example, may not be included.

£00441[0048] In an embodiment utilizing multiple electric motors, the fleet of fracturing pumps

may be powered by multiple electric motors, and overall electric power may be generated by one
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or more diesel or gas turbines. When the pumps are being brought online to pump fluids into the
well, the power may be switched via appropriate switchgear to the electric motors.
£00453[0049] In some embodiments, the speed of the motors may be controlled by one or more
variable frequency drives (VFD), which may accelerate or decelerate the pump rotational speeds
using an S curve. The pump operator may select the various pump speeds via a human-machine
interface (HMI) according to some embodiments, for example from inside a data van, or from a
“suitcase,” which is a portable, standalone HMI. The HMI or suitcase may allow on/off control
of the pumps as well as speed control of the pumps, to allow the pumps to run at speeds from
zero crankshaft rpm up to the maximum speed, which would correlate with the plunger critical
speed.

£00463}[0050] According to an embodiment, one of the VFDs may be designated as the master
VED, and the remaining VFDs may be designed to share the load required to power the pump
under all load conditions. In the case of an overpressure event, the hydraulic fracturing controls
may automatically turn the VFD off using the on/off signal for rapid shutdown, instead of using
the rpm command, which uses an S curve to control the acceleration and/or deceleration. A
manual emergency shutdown may also be included, which uses an HMI (such as a push button or
other HMI, which may be electronic and/or manual) to shut off the VFD using the on/off
function. This manual emergency shutdown feature may be configured to shut down all VFDs
simultaneously, thereby shutting down the entire site. The emergency shutdown may also be
configured to stop the VFD on the blender discharge pumps, and may or may not be tied into the
electrical microgrid to open breakers, thereby stopping the flow and/or generation of electricity

and/or gas compression.
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{604A1[0051] The HMI may be designed to allow only a slight percentage of overspeed (higher
than critical plunger speed) as a safe margin to enable a fleet of operating pumps to achieve a
desired pump rate when one pump is taken offline, for example, as is often the case in hydraulic
fracturing. Repairs or maintenance are generally performed as quickly as possible so that the
offline pump is available by the next sequential fracturing stage. This same logic could be
applied to the hydraulic motor driven system or the system that utilizes speed reduction
gearboxes driving a single ring gear.

{00481[0052] FIG. 3 illustrates a schematic example of a multi-plunger pump 300 with four
electric motors mounted to the pump for driving the multi-plunger pump, according to an
embodiment. In the illustrated embodiment, the multi-plunger pump 300 may include nine
plungers positioned at the multi-plunger fluid end 350 of the multi-plunger pump 300. In other
embodiments, various other numbers of plungers may be included, as will be readily understood
by one having ordinary skill in the art.

£60494[0053] A crankshaft centerline 360 may bisect the multi-plunger pump 300 between the
multi-plunger fluid end 350 and the pump power end 355. Two electric motors 330 may be
positioned on opposing sides of the multi-plunger pump 300, across the crankshaft centerline
360. The four total electric motors 330 may drive the crankshaft associated with the nine
plungers, as described above with respect to FIGS. 1 and 2. For example, in some embodiments
the four electric motors 330 may drive the crankshaft via one or more planetary gear trains. In
some embodiments, a plurality of speed reduction gearboxes may be positioned between the
electric motors 330 and the one or more planetary gear trains so as to control the rotational speed

of the one or more planetary gear trains and, ultimately, the pump rate of the plungers.
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{60504[0054] The present invention described herein, therefore, is well adapted to carry out the
objects and attain the ends and advantages mentioned, as well as others inherent therein. While a
presently preferred embodiment of the invention has been given for purposes of disclosure,
numerous changes exist in the details of procedures for accomplishing the desired results. These
and other similar modifications will readily suggest themselves to those skilled in the art, and are
intended to be encompassed within the spirit of the present invention disclosed herein and the

scope of the appended claims.

21

\DE - 047158/100035 - 3335867 v1

LIBERTY EXHIBIT 1002, Page 215



SUBSTITUTE SPECIFICATION MARKED-UP COPY

ABSTRACT

A hydraulic fracturing system for fracturing a subterrancan formation is described
according to various embodiments. In an embodiment, the system can include a multi-plunger
hydraulic fracturing pump fluidly connected to a well associated with the subterranean
formation, the multi-plunger pump configured to pump fluid into a wellbore associated with the
well at a high pressure so that the fluid passes from the wellbore into the subterranean formation
and fractures the subterranean formation. In an embodiment, a plurality of motors can be
positioned to power the multi-plunger pump, and a planetary gear train can have a plurality of
pinion gears in rotational contact with each of the plurality of motors. In an embodiment, a gear
ratio of the planetary gear train and a speed at which the plurality of motors operates can be

selected so as to limit a maximum pump speed associated with the multi-plunger pump.
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ABSTRACT

A hydraulic fracturing system for fracturing a subterrancan formation is described
according to various embodiments. In an embodiment, the system can include a multi-plunger
hydraulic fracturing pump fluidly connected to a well associated with the subterranean
formation, the multi-plunger pump configured to pump fluid into a wellbore associated with the
well at a high pressure so that the fluid passes from the wellbore into the subterranean formation
and fractures the subterranean formation. In an embodiment, a plurality of motors can be
positioned to power the multi-plunger pump, and a planetary gear train can have a plurality of
pinion gears in rotational contact with each of the plurality of motors. In an embodiment, a gear
ratio of the planetary gear train and a speed at which the plurality of motors operates can be

selected so as to limit a maximum pump speed associated with the multi-plunger pump.
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MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of U.S. Provisional Patent Application
No. 62/594,912, filed December 5, 2017, the full disclosure of which is hereby incorporated by

reference herein for all purposes.

BACKGROUND

[0002] 1. Technical Field

[0003] This disclosure relates generally to drive systems for reciprocating plunger-style pumps
used in hydraulic fracturing operations, and more particularly to multi-plunger hydraulic
fracturing pumps and associated drive systems.

[0004] 2. Background

[0005] With advancements in technology over the past few decades, the ability to reach
unconventional sources of hydrocarbons has tremendously increased. Horizontal drilling and
hydraulic fracturing are two such ways that new developments in technology have led to
hydrocarbon production from previously unreachable shale formations. Hydraulic fracturing
(fracking) operations typically require powering numerous components in order to recover oil
and gas resources from the ground. For example, hydraulic fracturing usually includes pumps
that inject fracking fluid down the wellbore, blenders that mix proppant into the fluid, cranes,
wireline units, and many other components that all must perform different functions to carry
out fracking operations.

[0006] Hydraulic fracturing operations commonly use diesel-powered pumps to transmit fluid

media down the well bore, the transmissions for the diesel-powered pumps often having seven
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speeds or more. When one or more pumps go offline during operation, for example due to
system failure or for scheduled maintenance, the speed of the remaining operating pumps is
increased accordingly. However, many of the top gears in these diesel transmissions provide
speeds that are above the critical speed for the associated plunger pumps. Thus, compensating for
the downed pump or pumps by up-shifting operation of the remaining pumps to these higher
gears, above the critical speed for the pumps, can result in damage to the pumps. There is a need
for hydraulic fracturing pumps that are capable of operation at or below the critical speed,
without sacrificing pump rate, efficiency, and efficacy.
SUMMARY

[0007] One of the most common transmissions utilized in hydraulic fracturing pump applications
is a nine-speed transmission, often driven by a diesel-powered engine. When this transmission is
in fifth gear and the engine is running at 1700 rotations per minute (rpm), for example, the
critical speed of 120 rpm on an associated 8-inch stroke pump is reached. Therefore, running the
pump with the transmission operating in any of gears six through nine, above the critical speed
reached at gear five, could cause pump cavitation and damage accumulation to the fluid end of
the pump.

[0008] It has historically been believed that pump cavitation is caused by air entering the pump.
Through testing and data-gathering, however, Applicants have observed that pump cavitation
and damage are caused by the formation of vacuum bubbles as a result of fluid being accelerated
too fast through the pump. A heightened speed of operation creates low pressure within the
pumps, creating vacuum bubbles. As the pump plungers retract, the vacuum bubbles implode,
causing damage (cavitation) to the pump and engine systems. Although the risks of operating the

pumps at too great of speeds may be known, concerns about lowered pump rates and lost
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efficiency resulting from maintaining slower transmission speeds commonly lead to disregard of
the risks as an unavoidable consequence of maintaining pump efficiency.

[0009] In seeking to avoid such pump damage, Applicants have observed that, by operating
transmissions such that pumps are maintained at or below critical pump speeds, such formation
of vacuum bubbles and resulting pump cavitation and damage may be avoided. Further still,
Applicants have observed that use of electric- or hydraulic-powered pumps may allow for better
control of pump speeds at or below the critical speed due to the smaller increments between gear
speeds as compared to those of pumps driven by diesel-powered engines.

[0010] Operation below critical pump speeds has previously been avoided as being considered
inefficient and ineffective for pump usage in fracking, as slower pump speeds are historically
believed to be directly tied to pump rates. Applicant has observed, however, that the introduction
of multiple electric- or hydraulic-powered motors driving planetary gear trains can provide
effective and efficient pumping power, thereby maintaining a consistent pump rate for fluid
transfer, while also sustaining a pumping speed at or below the critical speed for the plungers.
For example, Applicant discovered that varying pump bore sizes and stroke lengths, as well as
number of plungers, allowed for operation at slower pump speeds while maintaining or
increasing fluid pump rates. Applicant also discovered, through testing and analysis, that certain
bore size, stroke length, and plunger number combinations provided maximum pump rate
efficiency at a usable and economically effective overall pump size.

[0011] The present disclosure is directed to hydraulic fracturing system for fracturing a
subterranean formation, according to various cmbodiments. In an embodiment, the hydraulic
fracturing system can include a multi-plunger hydraulic {fracturing pump fluidly connected to a

well associated with the subterranean formation, and the multi-planger pump can be configured
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to pump {luid into a wellbore associated with the well at a high pressure so that the fluid passes
{rom the wellbore into the subterranean formation and {ractures the sublerranean {ormation. In an
embodiment, the system can further include a plurality of motors positioned to power the multi-
plunger pump, and a planetary gear train having a plurality of input pinion gears in rotational
contact with cach of the plurality of motors. In an embodiment, a gear ratio of the planctary gear
train and a speed at which the plurality of motors operates can be selected so as to limit a
maximum pump speed associated with the multi-plunger pump.

[0012] In an embodiment, the system can include a plurality of speed reduction gearboxes
positioned between the plurality of input pinion gears and the plurality of motors so as to achicve
a desired pump rate.

[0013] In an embodiment, the plurality of motors can include one of a plurality of electric motors
or a plurality of hydraulic motors.

[0014] In an embodiment, the maximum pump speed can correlate to a critical plunger speed
associated with each of the plurality of hydraulic pumps.

[0015] In an embodiment, the maximum pump speed can be 5% or less over a critical planger
speed associated with each of the plurality of hydraulic pumps.

[0016] In an embodiment, the plurality of hydraulic pumps includes an odd number of plungers
greater than or equal to five plungers.

[0017] In an embodiment, a stroke length of each of the plungers associated with the plurality of
hydraulic pumps can be selected to inversely relate to a pump speed associated with the plurality
of hydraulic pumps so as to achieve a predetermined {low rate.

[0018] In an embodiment, the system can include a variable frequency drive (VFD) connected o

the plurality of motors to control the speed of the plurality of motors. The VFD can be positioned
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to accelerate or decelerate pump rotational speeds associated with each of the plurality of
hydraulic pumps, according to an embodiment.

[0019] In an embodiment, the VFD can include a plurality of VFDs, and the plurality of VFDs
can be configured to share a load required to power the plurality of hydraulic pumps.

[0020] In an embodiment, the plurality of VFDs can be configured to anmtomatically shut off in
the event of an overpressure event with respect to the plurality of hydranlic pamps.

[0021] The present disclosure is also related to a hydraulic fracturing system for fracturing a
subterranean formation, according to an embodiment. In an embodiment, the system can include
a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, and the multi-plunger pump can be configured to pump fluid inlo a
wellbore associated with the well at a high pressure so that the {luid passes from the wellbore
into the subterranean formation and fractures the subterranean formation. In an embodiment, a
plurality of motors can be positioned to power the multi-plunger pump. The system can further
include a variable [requency drive connected to the plurality of motors to conirol the speeds of
the plurality of electric motors, according to an embodiment. In an embodiment, the system can
include a planetary gear train having a plurality of input pinion gears in rotational contact with
cach of the plurality of motors. In an embodiment, a gear ratio of the planetary gear train and a
speed at which the plurality of motors operates can be selected so as to limit a maximum pump
speed associated with the multi-plunger pump.

[0022] The present disclosure is also directed to a method for pumping fluid into a wellbore
associated with a subterrancan formation. In an embodiment, the method can include fluidly
connecting a multi-plunger hydraulic {racturing pump to a well associated with the subterranean

formation such that the multi-plunger pump pumps {luid into the wellbore at a high pressure so
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that fluid passes from the wellbore into the subterrancan formation and fractures the subterranean
formation. In an embodiment, the method can include powering the multi-plunger pump with a
plurality of motors. In an embodiment, the method can further include providing a planetary gear
train having a plurality of input pinion gears in rotational contact with each of the plurality of
motors so as to translate power from the plurality of motors into a desired pump rate of the multi-
plunger pump.

[0023] Other aspects and features of the present disclosure will become apparent to those of
ordinary skill in the art after reading the detailed description herein and the accompanying

figures.

BRIEF DESCRIPTION OF BRAWINGS

[0024] Some of the features and benefits of the present invention having been stated, others will
become apparent as the description proceeds when taken in conjunction with the accompanying
drawings, in which:

[0025] FIG. 1 s an exploded schematic example of a planetary gear train having multiple input
pinions for direct connection to an electric motor, according to an embodiment.

(0026} FIG. 2 is an exploded schematic example of a planetary gear train having a speed
reduction gearbox mounting for connection lo an eleciric motor, according to an embodiment.
[0027] FIG. 3 is a schematic example of a multi-plunger pump having nine phlingers and four
electric motors mounted for driving the multi-plunger pump, according to an embodiment.

[0028] FIG. 4 is a table showing calculations of plunger pump critical speeds according to

embodiments of the present technology.

\DE - 047158/100035 - 3340441 v1

LIBERTY EXHIBIT 1002, Page 224



SUBSTITUTE SPECIFICATION CLEAN COPY

[0029] FIG. 5 is a table showing data rclated to certain pumps and transmissions in an example
application, meant to highlight certain embodiments of the present technology.

{0030} FIGS. 6-10 are tables showing additional data related to certain pumps and transmissions
in further example applications, meant to further highlight embodiments of the present
technology.

{0031] While the mvention will be described in connection with the preferred embodiments, it
will be understood that the included description is not intended to limit the invention to the
described preferred embodiments. On the contrary, the description is intended to cover all
alternatives, modifications, and equivalents, as may be included within the spirit and scope of the

invention as defined by the appended claims.

DETAILED DESCRIPTION OF INVENTION

[0032] The method and system of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. The
method and system of the present disclosure may be in many different forms and should not be
construed as limited to the illustrated embodimenis set forth herein; rather, these embodimenis
are provided so that this disclosure will be thorough and complete, and will fully convey its
scope to those skilled in the art. Like numbers refer to like elements throughout.

[0033] It is to be further understood that the scope of the present disclosure 18 not limited to the
exact details of construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments and, although specific terms
are employed. they are used in a generic and descriptive sense only and not for the purpose of
limitation.
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[0034] Described herein is an example of a method and system for providing reciprocating,
plunger-style pumps as part of a multi-plunger system for use in hydraulic fracturing operations.
Also described are various drive systems for use with the described reciprocating, plunger-style
pumps. In various embodiments, the pumps and drive systems may be utilized by conventionally
powered (i.e., diesel engine-driven) hydraulic fracturing pumping systems, or in other
embodiments by hydraulically powered or electrically powered hydraulic fracturing pumping
systems.

[0035] Multi-plunger hydraulic fracturing pumps, though known in the art, are typically limited
to cither triplex (three plungers) or quintuplex (five plungers) arrangements. Common hydraulic
fracturing pumps often utilize 8-inch, 10-inch, and 11-inch stroke triplex and quintuplex
hydraulic fracturing pumps. Hydraulic fracturing pumps are commonly driven by an engine
(usually a 2500 horsepower (HP) diesel engine) and a multiple speed transmission, usually
having seven speeds or more. However, many of the top gears, depending on the manufacturer
and gear ratios, provide speeds that are above the critical speed of a plunger pump. FIG. 4
details calculations of such plunger critical speeds.

[0036] For example, one of the most common transmissions utilized in hydraulic fracturing
pump applications is the Caterpillar model THS55-E90, which is a 9-speed transmission. As
shown in FIG. 5, when this transmission is in 5™ gear and the engine is operating at 1700 rpm,
the critical speed of 120 rpm on an 8-inch stroke pump is reached. Therefore, running the pump
with the transmission in any of gears 6 through 9 could cause pump cavitation and damage

accumulation to the fluid end.
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[0037] Similarly, the common hydraulic fracturing application transmissions known in the art
may exhibit the same issues in higher gears, as shown below in FIGS. 6-10. For example, as
shown in FIG. 6 and FIG. 7, the critical plunger speed is reached in the 3™ gear, such that use of
gears 4-7 may cause cavitation and damage accumulation. Similarly, as shown in FIG. 8 and
FIG. 9, the critical plunger speed is reached in the 4™ gear, such that use of gears 5-7 may cause
cavitation and damage accumulation. In FIG. 10, the critical plunger speed is reached in the 4™
gear, such that use of gears 5-9 may result in cavitation and damage accumulation.

[0038] Use of the multi-plunger hydraulic fracturing pumps according to the present disclosure
may eliminate the need for a diesel engine and transmission. As shown above, diesel engines and
transmissions often include multiple gears that accelerate the plunger speed above critical
operating speeds. This elimination of the typical engine and transmission from hydraulic
fracturing pump units may enable the pumps to be driven by multiple electric motors, according
to some embodiments, or multiple hydraulic motors according to other embodiments. These
electric or hydraulic motors may have fewer gears such that operation in gears that increase the
plunger speeds above their critical speeds can be avoided. By using multiple motors, whether
hydraulic or electric, to drive a single pump, pump rates can be increased without exceeding
critical plunger speeds.

[0039] Use of electric or hydraulic motors, rather than diesel motors, may also make
maintenance, repair, and replacement of the electric motors safer and faster than single or double
electric motor-driven pumps. This configuration may prevent the fracturing pumps from being
run at speeds higher than the critical plunger speed, which may help to minimize pump cavitation
and damage accumulation, thus greatly extending the usable life of the pump fluid ends. For

example, as discussed in more detail below, the system could be designed to allow only a slight
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overspeed of the pumps beyond the identified critical pump speed as a safety margin in the event
that one of the fleet’s pumps were taken offline for repairs or maintenance, and an additional rate
of the remaining online pumps were required to complete the stage being pumped.

[0040] In the multiple electric motor-driven embodiment of the present disclosure, the electric
motors may directly drive the pump, and the gear ratios of the planetary drive along with the
electric motor-rated speeds may be chosen to limit the maximum pump speed, so as to not
exceed the plunger critical speed. However, the gear ratios and electric motor-rated speeds may
also be chosen to allow only a slight percentage of overspeed (higher than critical plunger speed)
as a safe margin to enable a fleet of operating pumps to achieve a desired pump rate, for example
when one pump is taken off line, as is often the case in hydraulic fracturing. For example, the
gear ratios and electric motor-rated speeds may be chosen to operate 5% or less above the critical
plunger speed according to some examples; 10% or less above the critical plunger speed
according to some examples; or any other acceptable range as will be readily understood by one
having ordinary skill in the art. Repairs or maintenance are generally performed as quickly as
possible so that the offline pump is available by the next sequential fracturing stage. This same
logic could be applied to the hydraulic motor driven system or the system that utilizes speed
reduction gearboxes driving a single ring gear.

[0041] By the present disclosure, multi-plunger hydraulic fracturing pumps utilizing higher
multiples of plangers, such as 7, 9, 11, 13, etc. (septenplex, novenplex, undenplex, tredenplex,
etc.), are described. In some embodiments, more than 13 plungers may be utilized, as will be
readily understood by onc having ordinary skill in the art. In some embodiments, odd numbers of
plungers may be chosen so that the pump flow ripple magnitude is minimized. For example, in

multi-plunger hydraulic fracturing pumps having higher numbers of plungers, the plunger ripple
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frequency may be increased, thereby reducing the amount of time between ripples, which may
provide a smoother pressure performance for the pumps.

[0042] In some embodiments, longer stroke lengths of the plunger pumps may be utilized to
reduce plunger speed. For example, a 10-inch stroke pump of a given plunger size may be run at
a slower speed than an 8-inch stroke pump of the same plunger size, in order to accomplish the
same flow rate. Slowing the plunger down may also decrease the possibility of pump cavitation.
For example, when triplex and quintuplex pumps, as are known in the art, are operated at higher
rates, conditions for cavitation to occur are measurably higher. According to an embodiment, a
critical pump speed may be 120 rpm of the pump crankshaft. With this pump speed, on the
currently used 8-inch stroke pumps, the rotational speed translates to an average linear speed of
the plungers at a velocity of 32 inches per second. At higher speeds, with every stroke of the
plungers, fluid is accelerated into and out of the pump fluid end, creating a likelihood of low
pressure regions within the fluid end that approach or dip below vapor pressure values for the
fluid, thereby causing cavitation, and ultimately damage accumulation, to occur. The use of
longer stroke plungers accordingly contributes critically to longer fluid end life.

[0043] Various drive systems for powering multi-plunger hydraulic fracturing pumps are
contemplated. According to an embodiment, multiple electric motors may be utilized to power
the multi-plunger hydraulic fracturing pump. The number of motors utilized may be selected
based on the output hydraulic horsepower for which the pump is designed, in some examples. In
other examples, the number of motors could be determined on an “n plus 17 basis, in which “n”
number of motors would be adequate to provide enough input power according to the output
hydraulic horsepower for which the pump is designed, and one (“1”) additional motor would be

included to allow for a single motor failure or maintenance situation. In such a situation, the
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failed motor (or motor purposefully removed for maintenance) could be disconnected from the
electrical circuit and allowed to freewheel, while the remaining operational motors would still
provide adequate power for the pump, according to an embodiment.

[0044] In the example illustrated in FIG. 1, an exploded schematic view shows an embodiment
of a planetary gear train 100 in which the multiple input pinion gears 135 are directly connected
to the electric motors 130. According to the illustrated embodiment, both ends of the pump
crankshaft 105 may be powered with an identical planetary gear train 120 and electric motors
130 to enable the motors 130 to be sized small enough to simplify motor removal and installation
as compared to a larger single electric motor, or a double electric motor drive system.

[0045] In the illustrated embodiment of FIG. 1, eight electric motors 130 may correspond to and
drive eight input pinion gears 135 associated with a single main planetary gear 125. The main
planetary gear 125 may in turn drive the sun gear 115 positioned central to three planetary gears
120. The final drive gear 110 may have internal gear teeth positioned to catch the external gear
teeth of the three planetary gears 120, which may cause rotation of the pump crankshaft 105. In
this way, a plurality of electric motors 130 may provide power to a pump crankshaft 105, which
may in turn drive a multi-plunger pump, for example as illustrated in FIG. 3 and discussed in
greater detail below.

[0046] In another embodiment, multiple hydraulic motors may be utilized to power a multi-
plunger hydraulic fracturing pump, in which a planetary gear train system 100 similar to that
illustrated in FIG. 1 could also be utilized. In an example, a planetary gear train system may be
utilized on one or both ends of the pump crankshaft to allow for smaller hydraulic motors to be

utilized.
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[0047] According to an alternate embodiment, for example as illustrated in FIG. 2, a plurality of
electric motors or hydraulic motors 230 each may be mounted to a plurality of speed reduction
gearboxes 245. FIG. 2 illustrates an exploded schematic example of a planetary gear train 200
having a plurality of speed reduction gearbox 245 mountings for connection to a plurality of
electric motors 230, according to an embodiment. The speed reduction gearboxes 245 may, in
turn, power a single ring gear 240 to turn the pump crankshaft 205 at the proper rpm needed to
drive the multi-plunger pumps at the desired pump rate. In some examples, this configuration
may not require use of a multi-planetary gear train system as described above and illustrated in
FIG. 1, for example. For example, as illustrated in the embodiment of FIG. 2, the plurality of
electric motors 230 may drive the main planetary gear in the form of a ring gear 240 through
speed reduction gearboxes 245, and the ring gear 240 may directly turn the pump crankshaft 205.
In such an example additional planetary gears 120, as illustrated in the embodiment of FIG. 1,
for example, may not be included.

[0048] In an embodiment utilizing multiple electric motors, the fleet of fracturing pumps may be
powered by multiple electric motors, and overall electric power may be generated by one or
more diesel or gas turbines. When the pumps are being brought online to pump fluids into the
well, the power may be switched via appropriate switchgear to the electric motors.

[0049] In some embodiments, the speed of the motors may be controlled by one or more variable
frequency drives (VFD), which may accelerate or decelerate the pump rotational speeds using an
S curve. The pump operator may select the various pump speeds via a human-machine interface
(HMI) according to some embodiments, for example from inside a data van, or from a
“suitcase,” which is a portable, standalone HMI. The HMI or suitcase may allow on/off control

of the pumps as well as speed control of the pumps, to allow the pumps to run at speeds from
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zero crankshaft rpm up to the maximum speed, which would correlate with the plunger critical
speed.

[0050] According to an embodiment, one of the VFDs may be designated as the master VED,
and the remaining VFDs may be designed to share the load required to power the pump under all
load conditions. In the case of an overpressure event, the hydraulic fracturing controls may
automatically turn the VFD off using the on/off signal for rapid shutdown, instead of using the
rpm command, which uses an S curve to control the acceleration and/or deceleration. A manual
emergency shutdown may also be included, which uses an HMI (such as a push button or other
HMI, which may be electronic and/or manual) to shut off the VFD using the on/off function.
This manual emergency shutdown feature may be configured to shut down all VFDs
simultaneously, thereby shutting down the entire site. The emergency shutdown may also be
configured to stop the VFD on the blender discharge pumps, and may or may not be tied into the
electrical microgrid to open breakers, thereby stopping the flow and/or generation of electricity
and/or gas compression.

[0051] The HMI may be designed to allow only a slight percentage of overspeed (higher than
critical plunger speed) as a safe margin to enable a fleet of operating pumps to achieve a desired
pump rate when one pump is taken offline, for example, as is often the case in hydraulic
fracturing. Repairs or maintenance are generally performed as quickly as possible so that the
offline pump is available by the next sequential fracturing stage. This same logic could be
applied to the hydraulic motor driven system or the system that utilizes speed reduction
gearboxes driving a single ring gear.

[0052] FIG. 3 illustrates a schematic example of a multi-plunger pump 300 with four electric

motors mounted to the pump for driving the multi-plunger pump, according to an embodiment.
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In the illustrated embodiment, the multi-plunger pump 300 may include nine plungers positioned
at the multi-plunger fluid end 350 of the multi-plunger pump 300. In other embodiments, various
other numbers of plungers may be included, as will be readily understood by one having ordinary
skill in the art.

[0053] A crankshaft centerline 360 may bisect the multi-plunger pump 300 between the multi-
plunger fluid end 350 and the pump power end 355. Two electric motors 330 may be positioned
on opposing sides of the multi-plunger pump 300, across the crankshaft centerline 360. The four
total electric motors 330 may drive the crankshaft associated with the nine plungers, as described
above with respect to FIGS. 1 and 2. For example, in some embodiments the four electric motors
330 may drive the crankshaft via one or more planetary gear trains. In some embodiments, a
plurality of speed reduction gearboxes may be positioned between the electric motors 330 and
the one or more planetary gear trains so as to control the rotational speed of the one or more
planetary gear trains and, ultimately, the pump rate of the plungers.

[{0054] The present mmvention described herein, therefore, 1s well adapted to carry out the objects
and attain the ends and advantages mentioned, as well as others inherent therein. While a
presently preferred embodiment of the invention has been given for purposes of disclosure,
numerous changes exist in the details of procedures for accomplishing the desired results. These
and other simiar modifications will readily suggest themselves to those skilled in the art, and are
intended to be encompassed within the spirit of the present invention disclosed herein and the

scope of the appended claims.
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Response to Notice to File Corrected Application Papers

AMENDMENTS TO THE SPECIFICATION

Please amend the specification as follows:

Please replace the Specification with the Substitute Specification attached hereto, which
is filed in compliance with 37 C.ER. 1.52, 1.121(b)(3) and 1.125. Applicant has provided both a
clean copy and a marked-up copy, showing the changes relative to the originally filed

Specification. No new matter has been introduced by these amendments.
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Response to Notice to File Corrected Application Papers

AMENDMENTS TO THE DRAWINGS

Please amend the drawings as follows:

Please replace the previously submitted Figs. 1, 2, and 3 with the attached drawing sheets
labeled Replacement Sheets. Please add Figs. 4-10 with the attached drawing sheets labeled New
Sheets. The drawings are submitted in accordance with 37 C.ER. 1.84 and 1.121(d). No new

matter has been added.
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Application No. 16/210,807
Response to Notice to File Corrected Application Papers

REMARKS/ARGUMENTS

The Notice to File Corrected Application Papers (“Notice”) mailed March 6, 2019 has
been received and its contents carefully noted. The Notice stated that the specification is not in
compliance with 37 CFR 1.52 because pages 12-14 allegedly contain text that is unreadable or of
insufficient clarity. The text highlighted by the Examiner principally consists of tables that were
embedded in the detailed description when the application was submitted.

Initially, Applicant submits herein a Substitute Specification, including marked-up and
clean copies. In the amended specification, Applicant has removed certain tables from the
detailed description, for the sake of clarity. The information provided in such tables has been
added to the drawings in new Figures 4-10. No new matter has been added.

In addition, Applicant submits replacement and new drawing sheets to replace Figs. 1-3
and add Figs. 4-10. No new matter has been introduced by these amendments. Applicant
respectfully submits that these Replacement Sheets and New Sheets are in compliance with 37
C.F.R. 1.84 and 37 C.F.R. 1.121(d). Applicant respectfully requests that the Application be
examined on the merits.

The Notice indicated that a properly executed inventor’s oath or declaration had not yet
been received for the inventors Jared Oehring, Lon Robinson, and Brandon N. Hinderliter. The
Applicant will file fully executed inventor declarations before the issue fee payment date, as

required by 37 CFR 1.53(f).
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Response to Notice to File Corrected Application Papers

CONCLUSION

Applicant has endeavored to address all of the Office’s concerns as expressed in the
Notice. Should the Office have any remaining concerns which might prevent the prompt
allowance of the application, the Office is respectfully invited to contact the undersigned at the
telephone number appearing below.

No additional fees are believed due; however, the Commissioner is authorized to charge

any fees due in connection with the filing of this response to our Deposit Account No. 50-1349.

Respectfully submitted,

Date: May 3, 2019 [Taylor P. Evans/
Taylor P. Evans
Registration No. 60,506
HOGAN LOVELLS US LLP
609 Main Street, Suite 4200
Houston, Texas 77002
Telephone:  (713) 632-1440
Facsimile: (713) 632-1401
Email: taylor.evans @hoganlovells.com
Attorney for Applicant

\DE - 047158/100035 - 3335866 v1
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16210807 Document Date: 05/03/2019

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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Doc code: IDS PTO/SBI08a (02-18)

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

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

Application Number 16210807
Filing Date 2018-12-05
INFORMATION DISCLOSURE First Named Inventor |Pared Oehring
STATEMENT BY APPLICANT [ — —
( Not for submission under 37 CFR 1.9%)
Examiner Name
Aftorney Docket Number 047158.100035
U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 p100822 1978-07-18 Rosman
2 5851860 P014-10-07 Mail
3 5208098 P001-03-27 Kume
4 H189388 1993-02-23 Mosley
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20180320483 P018-11-08 Fhang, Yanchai
2 0180038216 P018-02-08 Fhang, Yanchai
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INFORMATION DISCLOSURE

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

Application Number

16210807

Filing Date

2018-12-05

First Named Inventor | Jared Oehring

Art Unit

3746

Examiner Name

Aftorney Docket Number

047158.100035

3 0160102537 P016-04-14 | opez, Miguel Angel

4 0140290768 P014-10-02 Randle, Coy

5 0140277772 P014-09-18 | opez, Miguel

6 0170096885 P017-04-06 Oehring, Jared

7 P0070277982 PO07-12-06 Shampine

8 0170051732 P017-02-23 Baker Hughes Incorporated
9 0160341281 P016-11-24 Onesubsea IP UK Limited
10 0050274508 P005-12-15 Folk

11 0070131410 PO07-06-14 Hill

12 0090045782 P009-02-19 Datta

13 0150097504 P015-04-09 | amascus
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INFORMATION DISCLOSURE

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

Application Number

16210807

Filing Date

2018-12-05

First Named Inventor

Jared Oehring

Art Unit

3746

Examiner Name

Aftorney Docket Number

047158.100035

14

0190003329

P019-01-03 Morris

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 833711 CA 2014-05-16 Broussard et al. hd
2 PO55706 CA 2012-10-07 |Colietal. X
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
1 Non-Final Office Action mailed February 12, 2019 in related U.S. Patent Application No. 16/170,695 X
2 International Search Report and Written Opinion mailed February 15, 2019 in related PCT Application No. PCT/ |E
JS18/63977
3 Non-Final Office Action mailed February 25, 2019 in related U.S. Patent Application No. 16/210,749 |E
4 International Search Report and Written Opinion mailed March 5, 2019 in related PCT Application No. PCT/ |E
JS18/63970
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Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor | Jared Oehring

Art Unit 3746

Examiner Name

Aftorney Docket Number 047158.100035

5 Non-Final Office Action mailed March 6, 2019 in related U.S. Patent Application No. 15/183,387 |Z|
6 Dffice Action mailed March 1, 2019 in related Canadian Patent Application No. 2,943,275 |Z|
7 Dffice Action mailed January 30, 2019 in related Canadian Patent Application No. 2,936,997 |Z|

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Jared Oehring

.. Art Unit 3746
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 047158.100035

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2019-03-19

Name/Print Taylor P. Evans Registration Number 60506

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

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS ID: 35462654
Application Number: 16210807
International Application Number:
Confirmation Number: 2654

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Stephanie McDonough

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number:

047158.100035

Receipt Date: 19-MAR-2019
Filing Date: 05-DEC-2018
Time Stamp: 11:40:12

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1035396
1 Information Disclosure Statement (IDS) 047158-100035_IDS.pdf o 6
Form (SB08)
e0604ca56c04al7325efc9alce39493c92a5]
04cf

Warnings:
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Information:

739512

2 Foreign Reference CA2833711A1.pdf no 24

e1128f7f4deda30ec9d49369571c9de7d65
25686

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

1560333

3 Foreign Reference CA2955706A1.pdf no 46

7a56e2fo9d8d67729700c2cf21a4049546f8]
5401

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

525140
Other Reference-Patent/App/Search
4 b NPL.pdf no 16
documents
e2d27885e640663c4c557ca419b56b14b1
ff618
Warnings:
Information:
614235
Other Reference-Patent/App/Search
5 PP NPL2.pdf no 13
documents
ea5d6dale4f084a6ff03eaa3338bdf5908f28
e76
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

291386
Other Reference-Patent/App/Search
6 PP NPL3.pdf no 9
documents
d47df5a4343cde8839c857746827e9466ed|
c16d6
Warnings:
Information:
589124
Other Reference-Patent/App/Search
7 PP NPL4.pdf no 1
documents
eb5e7aa2178ef3188004acfod9cdec98383d]|
3%e6
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing
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254035

Other Reference-Patent/App/Search

8 NPL5.pdf no 8
documents
f9e4d9dbeeb5db1ff93fad2164d580669784)
a45c
Warnings:
Information:
191754
9 Other Reference-Patent/App/Search NPL6.pdf no 4
documents
1ec9a64cedf4d439ccc5d68864249c23ffdS
741d
Warnings:
Information:
169683
Other Reference-Patent/App/Search
10 /App/ NPL7.pdf no 3
documents
2c9185c3afce9bealed978846116a356310
02a87
Warnings:
Information:
Total Files Size (in bytes): 5970598

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Application or Docket Number

Substitute for Form PTO-875 16/210,807
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/210,807 12/05/2018 Jared Ochring 047158.100035
CONFIRMATION NO. 2654
132858 FORMALITIES LETTER
Hogan Lovells US LLP
609 Main Street IR A R
Suite 4200 000000106328345

Houston, TX 77002
Date Mailed: 03/06/2019

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

+ A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute
specification must be submitted with markings and be accompanied by a clean version (without markings) as
set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37
CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be
scanned or properly stored because:

+ The application papers (including any electronically submitted papers) are not in compliance with 37 CFR
1.52 because pages 12-14 contain text that is unreadable or of insufficient clarity.
Application papers (including any electronically submitted papers) must be presented in a form having
sufficient clarity and contrast between the background of the paper and the writing thereon to permit the
Office to electronically reproduce the papers by use of digital imaging and optical character recognition.
See 37 CFR 1.52(a)(1)(v).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Items Required To Avoid Processing Delays:

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Jared Oehring
Lon Robinson
Brandon N. Hinderliter
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Alexander James Christinzio

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sareebuddin/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/210,807 12/05/2018 3746 1880 047158.100035 20 3
CONFIRMATION NO. 2654
132858 FILING RECEIPT
Hogan Lovells US LLP
509 Main Street ARG KL AP AR R
Suite 4200

Houston, TX 77002
Date Mailed: 03/06/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Jared Oehring, Houston, TX;

Lon Robinson, Houston, TX;

Brandon N. Hinderliter, Houston, TX;

Alexander James Christinzio, Houston, TX;
Applicant(s)

U.S. Well Services, Inc., Houston, TX;
Assignment For Published Patent Application

U.S. Well Services, Inc., Houston, TX

Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/594,912 12/05/2017

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.

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.

page 1 of 3

LIBERTY EXHIBIT 1002, Page 264



If Required, Foreign Filing License Granted: 03/04/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/210,807

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
Title

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
Preliminary Class
417
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3

LIBERTY EXHIBIT 1002, Page 265



LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Doc code: IDS

Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

16210807

Filing Date

2018-12-05

First Named Inventor

Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 H432064 1984-02-14 Barker
2 H006044 1991-04-09 Mvalker, Sr.

If you wish to add additional U.S. Paten

t citation information pl

ease click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear

1 0170292513 P017-10-12 Haddad

2 0140095114 P014-04-03 Thomeer

3 0150217672 P015-08-06 Shampine

4 0170328179 P017-11-16 Dykstra
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INFORMATION DISCLOSURE

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

Application Number 16210807
Filing Date 2018-12-05
First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

5 70040040746 P004-03-04 Niedermayr
6 0140379300 P014-12-25 Devine et al.
7 0060052903 P006-03-09 Bassett

8 0170037717 P017-02-09 Oehring

9 0110247878 P011-10-13 Rasheed

10 0160230524 P016-08-11 PDumoit

11 ’0170114625 P017-04-27 Norris

12 0170022807 P017-01-26 Dursun

13 0160208595 P016-07-21 Tang

14 0150075778 P015-03-19 MValters

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

FOREIGN PATENT DOCUMENTS Remove
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INFORMATION DISCLOSURE

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

Application Number 16210807

Filing Date 2018-12-05

First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number 047158.100035

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
Schlumberger
1 p016/144939 pro 2016-09-15 Technologies Corporation| X
2 |po16/160458 o 20161006 |[oohiumberger =
lechnology Corporation
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
1 Dffice Action mailed December 12, 2018 in related U.S. Patent Application No. 16/160,708 X
2 International Search Report and Written Opinion mailed January 2, 2019 in related PCT Patent Application No. PCT/ |E
|JS518/54542
3 International Search Report and Written Opinion mailed January 2, 2019 in related PCT Patent Application No. PCT/ |E
|JS518/54548
4 International Search Report and Written Opinion mailed December 31, 2018 in related PCT Patent Application No. |E
PCT/US18/55913
5 International Search Report and Written Opinion mailed January 4, 2019 in related PCT Patent Application No. PCT/ |E
|JS18/57539

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor | Jared Oehring
Art Unit

Examiner Name

Aftorney Docket Number 047158.100035

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Jared Oehring

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

Examiner Name

Aftorney Docket Number 047158.100035

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2019-01-22
Name/Print Taylor P. Evans Registration Number 60506

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

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS ID: 34926433
Application Number: 16210807
International Application Number:
Confirmation Number: 2654

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Stephanie McDonough

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number:

047158.100035

Receipt Date: 22-JAN-2019
Filing Date:
Time Stamp: 17:43:48

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1035280
1 Information DFlscIosuSréeOZtatement (IDS) 100035_IDS.pdf o 6
orm ( ) 549ba62d56269ddd4e17017116adec1462
0e96d2

Warnings:
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Information:

214752
5 Other Reference-Patent/App/Search 100031.pdf no 7
documents
faa678d394f7cde3d00109e900e2ee8a3df7|
a63f
Warnings:
Information:
2806113
3 Foreign Reference W02016144939A1.pdf no 51
872bb70d656a1509be358ed84d26d96df0
24df95
Warnings:
Information:
2943101
4 Foreign Reference W02016160458A1.pdf no 57
c19c0fff6808284 3578074 7bb7ab73e08446|
0695
Warnings:
Information:
802847
5 Other Reference-Patent/App/Search 047158-500029_ISR.pdf no 13
documents
09a6ee9f7678ee3365f1ee4a86703a29¢1 ch|
ee60
Warnings:
Information:
665357
6 Other Reference-Patent/App/Search 047158-500030_ISR pdf no 13
documents
360902d632a1627341950fd 2f01f5d30c%ely
dséd
Warnings:
Information:
952437
7 Other Reference-Patent/App/Search 047158-500031_ISR pdf no 14
documents
a028f3c3a8360e2f1ae30b8c076ed95c2155)
e085
Warnings:
Information:
832886
3 Other Reference-Patent/App/Search 047158-500032_ISR.pdf no 15
documents
f41¢7088830eacd43d5727861d637e53eca
5a9fb
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing
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Information:

Total Files Size (in bytes): 10252773

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Application Number:

16210807

Filing Date:

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Filer:

Taylor P. Evans/Stephanie McDonough

Attorney Docket Number:

047158.100035

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFSID: 34868591
Application Number: 16210807
International Application Number:
Confirmation Number: 2654
Title of Invention: MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
First Named Inventor/Applicant Name: Jared Oehring
Customer Number: 132858
Filer: Taylor P. Evans/Stephanie McDonough
Filer Authorized By: Taylor P. Evans
Attorney Docket Number: 047158.100035
Receipt Date: 16-JAN-2019
Filing Date:
Time Stamp: 11:37:34
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $160
RAM confirmation Number 011619INTEFSW00012091501349
Deposit Account 501349
Authorized User Stephanie McDonough

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

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

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
30346
1 Fee Worksheet (SB06) fee-info.pdf no 2
3f0f8319fce9d 1abeba301e8bbdfcfe6cl 19
2ad

Warnings:

Information:

Total Files Size (in bytes): 30346

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

EFS ID: 34868368
Application Number: 16210807
International Application Number:
Confirmation Number: 2654

Title of Invention:

MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Stephanie McDonough

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number:

047158.100035

Receipt Date: 16-JAN-2019
Filing Date:
Time Stamp: 11:26:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1382821
1 QOath or Declaration filed Alex_Declaration.PDF no 2
0982dca88b68864923502828770d6f42ac8]
23a51
Warnings:
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Information:

81161

2 QOath or Declaration filed Brandon_Declaration.pdf no 2

330ffdf32d456e376604eb46036f359f5bd6|
2148

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

84858

3 Oath or Declaration filed JOehring_Declaration.pdf no 1

01bc14ed77821a44589%a8aa22f1589b0cc6
8f27

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

1171491
4 QOath or Declaration filed Lon_Declaration.pdf no 2
794d7b1641070e07f1680cc29b0c6c17a4a
0704f
Warnings:
Information:
104663
5 Power of Attorney Signed_Applicant_POA.pdf no 1

a348faSe3baf32ac615c2242176baScch879
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Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Total Files Size (in bytes): 2824994
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Under the Paperwsrk Raduation Act of 1995, no.persshs:sre required i fespontitod collaction‘of lnformatlon unless it displ

PTOMAG1 {06~ 12)-
0032

vention:

DECLARATION (37 CFR 1 .63) FOR UTILITY OR DESIGN APPLICATIC‘N USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

MULTI- PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

3 valid OMB cantrol pumber.

As the balow namedinventor, | hereby declare that;

This deal : " ;
is diroctod ™" [M]  The attached application, or

D Uiited States application-or PCTintemational application aumber

filed-on - ot

ment of not more than five:(5) years; or both.

app!icatlon (unless a aon-pt
patent. Furl ore, ihe record from an aba !
referencedi :
§ PTO-2038 submitted for payment purposes are notretainec

sdge that any willful false statement madein this declaration is. punishable:under 18 11.8.C. 1061

fore are not publicly available.

& by the USPTQ
brmfted to the USPTD

uc""if the appﬁcaﬁon is
.card. authorization forms

LEGAL NAME OF INVENTOR

1nventor:

Alexander James Christinzio _ Date (Optional) :

Rislg

THIS ADDRESS SENH T0: cOmmissloner for aten:

Hyou nead assistance. Jn.cgmg[gtmg the ,fgnn calt 1*80D~PTO~9 1_99 aap{ semf opm 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-5678) requires that you be given certain information in connection

With your submission of the attached form related to a patent application or patent, Accordingly,
pur Suant to the requirements of the Act, please be advised that: (1):the general authority:for the
colection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3} the principal purpose for which the information is used by the U.8S: Patent and Trademark
fﬁ‘ce- is to process andior examine your submission related o 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 andior examine your submission, which may resultin termsination of proceedings or
abandonment of the application or expiration of the patent.

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

1. The information on this form will be tréated confidentially to the extent altowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.8.C 552a). Records from
this system of records may be disclosed to the Department of Justice o determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, asa routine use, in the course of
presenting evidence to a court, magistrate, oz administrative tribunal, including disclosures to

. a8 a routine use, to a contractor of the
Horm & contract. Recipients of

information shall be required
amended, pursuantto 5 U.S.C. 552a

ation fileditinder the Patent Cooperation Treaty in
s.a routine use, to the International Bureau of the
' nt Cooperation Treaty.
lisclosed; as & routine use, 1o another federal
agency for purposes of National Security review (35 1.S.C. 181).and for review pursuant to

General Services, or hisfher designesg.
partofithat agency'sresp tor
practices and progran
be ‘made in accordance
purpose, and any other r _
be used to make determinations
& Arecord from this systenvof records-may bedi

sither publication.of the application pursuant to 3

pursuant to 35 U.S.C. 151. Further, a rec ay be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open ta public inspection‘ar an
issued: patent, )

9. Arecord from.this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcemerit agency, if the USPTO becomes-aware of a violation or potential

violation:of faw:or regulation.
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PTOMAIRGT {08-12)

Spproved for use thvough 11/3072020. OMB 0651.0032

4.8, Patent and Trademark Office; U8 DEPARTMENT OF COMMERCE

Undar the Paperwork Reduction Act of 1925, no persons are required 1o respond to a coliection of information undess § dispisys & valid OMB conirol numbay.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78}

Title of MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

invention

As the below named inventor, | hersby declare that:

This declaration ———
is direried fo: §§} The attached appdication, or

E} Uniled Sistes spplication or PCT internations! application number

filed on

The above-identifiad application was made or authorizad 10 be made by me.

| believe that | am the original inventor or an ariginal joint inventor of 2 clalmed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U S.C. 1001
by fine or imprisonment of not more than five (5} vears, or both.

WARNING:

Petitionar/applicant is cautioned to avoid submitting personal information in documents filed in 2 patent application that may
contribute o identity thet. Personal information such as social securily numbers, bank account numbers, or credit card numbers
{other than a chack or credit card authorization form PTO-2038 submitied for payment purposes) is never required by the USPTO
o support g pelition or an application. If this iype of personal information is included in documents submitted io the USPTS,
petitionarsfapplicants should conslder redacting such personal information from the documents before submitling them {o the
USPFTO. Petitionerfapplicant is advised that the record of a patent application is available 1o the public afier publication of the
application {untess a non-publication request in compliance with 37 CFR 1.213{a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available o the public if the application is
referenced in 2 published appfication or an issued patent {see 37 CFR 1.14). Checks and credit card  authorization forms
PTO-2038 submitied for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL MAME OF INVENTOR

Brandon N. Hinderliter @ . Date (Opticnal) 5}, /f § // // g

£ £

inventor:

Signature: M

Mote: An application data shest (PTO/SR/M4 or equivalent), including naming the entire inventive entity, must accompany ihis form or must have
besn previously filed. Use an additional PTOMAIAGT form for each additional inventor,

This collection of information is requiced by 38 U.8.C. 115 and 37 CFR 1.63. The information is required io obdain or retain & benefit by the pubfe which is o file {and
by the USPTO to provess) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1,11 and 1.14. This colleciion is estimated to teke 1 minute to
complate, including gathering, preparing, and submitling the completed application form o the USPTY. Time will vary depending upon the indiiguat case. Any
somments on {he amount of time you requive fo complete this form andior sugpestions for reducing this busden, should be sen {0 the Chief Information Officer, US.
Patest and Trademark Office, U.S. Deparimant of Commercs, P.O. Box 1450, Alexandria, VA 232313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 233131450,

If you nead assisiance in completing the form, call 1-B00-PTOR198 aad salect aplicn 2.
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 83-878) requires that you be given cantain information in connection
with your submission of the attached form related io a patent application or patent. Accordingly,
pursuant o the requirements of the Acl, please be advised that: {1) the general authority for the
collection of this information is 35 U.S.C. 2(b){(2); (2) fumishing of the information solicited is voluntary,
and {3} the principal purposs for which the information Is used by the U.3. Patent and Trademark
Office is to process andfor examine your submission related to 2 patent application or patent. Fyou do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examing 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 sublect io the following routine uses:

1. The infarmation on this form will be freated confidentially to the extent allowed under the
Freedom of information Act (5 1L.5.C. 552} and the Privacy Act {5 U.8.C 5523). Records from
this system of records may be disclosed o the Depariment of Justice (o determine whether
disciosure of these records is reguired by the Freadom of information Act.

2. Acvrecord from this system of records may be disclosed, ag 2 rouline use, in the course of
prasenting evidence {0 a court, magistrate, or adminisirative tribunal, including disclosures to
opposing counseal in the course of settfement negetiations.

3. Arecord in this system of records may be disclosed, as a rouling use, 10 8 Member of

Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requesied assistence from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, 10 & contracior of the
Agency having need for the information in order o perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1874, a3
amended, pursuant to 5 U.S.C. §52a(m).

5. A record related o an international Application filed under the Palent Cooperation Treaty in
this system of records may be disclosed, as a routine use, 1o the Intemational Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty,

8. Arecord in this system of records may be disclosed, as a routine usg, {0 another federal
agency for purposes of Mational Seourity review (35 U.S.C. 181) and for review pursuant io

the Atomic Energy Act {42 U.S.C. 218(c)).
7. Avecord from this sysiem of records may be disclosed, as a routine use, to the Administrator,

General Services, or hisfher designee, during an inspeciion of records conducted by GSA as
part of ihat agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2804 and 2906. Such disciosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant { /e, GSA or Commerce} directive. Such disclosure shall not
be used to make determinations about individuals,

8. Arecord from this systemn of records may be disclosed, as a routine use, io the public after
gither publication of the application pursuant fo 38 U.8.C. 122(b} ur issuance of a patent
pursuant to 35 U.8.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, a3 a routine use, to the public if the record was filed in an application which
hecame abandonad or In which the procesdings were terminaled and which application is
referanced by sither & published application, an application open to public inspection or an
issued patsnt. .

8. A record from this sysiem of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTC becomes aware of a viclation or potential
victation of law or regulation.
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QF namiben

4 DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1. ?6)

Tileof | MULTH PLUNGER FUMPES AND ASSOCIATED DRIVE SYSTEMS

invention |

As the balow named inventor, | hereby declars that:

Thia declaraticn 1 The attached appication, of

ie diractad o
16/210,807

United Siates appiication or POT intermationa! application number

Decamber 8, 2018

filad on

The akove-idantified application was made or authorized to be made by me

{ beligva that | am the original inventor or an odgingl joint inventor of 8 clained vantion in the application.

"

s
=
<>

I heraby ackaowledge that any witful false statement made in this declaration is punishabie under 13 4.8
by fne or imprisonment of not more than five (8) years, or bott

WARNING:

Palitionerappiicant is cautionad to avaid suhm:t*mg persanal information in documeants filad in a patent application that may
contnbute 1o dentity thelt. Personal information such as social securily numbers, bank account numbers, or oredit card numbers
{other than a chaok or cradit card autmr.zatmn form PTO-2038 subnutted for payment purposes) is never required by the USPTO
te support @ pelition or an application,. i this type of personal information is included in documents submitted o the USPTO,
petiionersiapplicants should considar "eedaa:itzrx;; such personal information fram the decumants befors submitiing them o the
USPTO. Peai *lmm.apz:sssc‘am is advised that the record of a patent application s avalable v the public after publication of the
application {unless a non-publication request in compliancs with 37 CFR 1.213(a) is mada in the application) or issuance of g
alent. Furthermore, the racord from an abandoned applicati o may also be available to the public if the  application i

referenced in & published application or an issued palent (3e2 37 OFR 1.14). Checks and credit card autharization forms
PTO-2038 submitted for paymant purpases are not ratained in the appiication file and therafore are not publicly available,

EGAL NAME OF INVENTOR

&N
& N
& S
" Jara thrm@ S . . )
invantor \, \ S04 N Dals {Optional)
3 & L o
\ H % 1 G \\\\&\q
L 8
it VM Ay s
Signature VAT S A { £
¥ i o > o
& Navas

ntive entity, must accompany s form ¢
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Agpraved for use through 11/30/2020. OMB 08510032

U.8. Patentand Trademark Offica; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, .no parsens are. required to respond 1o & collection of information uniess it dizplays & valid OMB ¢ontrol number

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tileof | MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

Invention

As the below named inventor, | hereby dedlare that:

This declaration e
is directed to- li] The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or aithorized to be made by me.

| belisve that | am the original inventor or an originatl joint inventor of a claimed invention in the application,

| hereby dcknowledge that any williul false statement made in his declaration is punishable undet 18 U.$.C. 1004
by fine or imprisonment of not more than five (5) years, or both.

VEARHING,

Petitioner/applicant is cautioned to avoid submuting persaat iiiisiaton n documents filed-in a patent application thatmay
contribute to identity theft. Personal'information such asancial wwf»t\, mumbers; bank account numbers, or credit card numbers
{other than a check or credit card authorization fosm PTO- /CPS submitied for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personalinformation is included in documents submitted to the USPTG,
petitionersfapplicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless anon-publication request in compliance with 37 CFR 1.213ta) is miade in the application) or issuance-of a
patent. Furthermore, the record from an abandoned application: may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purpases are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

fnventor: Lon RObm on . Date (Optional) 5- Dec. -2018

Signature: %, L (4 b‘fz, it

Note: An apglication data sheet (PTCQ/SBI14.or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIANGY form for each-additional inventor;

This collection of information is required by 35 U.5.C. 115 and 37 CFR 1,83, The information is required to obtain or retain & benefit by the public which is to file {and
by the USPTO o process)-an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collectior s estimated o take 1 minuta'io
complete, including gathering, preparing, and submitting the completed application form 1o the USPTO. Time will vary depending upon the individual case. Any
commants on the amount of time you requite to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U8,
Patent and Trademark Office, LS. 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.

Hyou need assistance in compilefing the form, calf 1-800-PTO-8198 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent: Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority. for the
coliection of this informatiors is 35 U.S.C. 2(b}(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related 1o a patent application or patent. if you do
not furnish the reguested informiation, 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 wilt be subject to the following routine uses;

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.8:C 552a). Records from
this system of records may be disclosed to the Department of Justice to determing whethar
disclosure of these records is required by the Freedom of Information Act.

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

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

4. Arvecord 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 confract. Recipients of
information shall be required to comply with the reauirements of the Privacy Act of 1974, as
amended, pursuant to 5 U .8.C, 852a{mi.

5. Arecord related to an International Appdi
this system of records may be digclo
World intellectual Property (rgardzi:

6. A record in this system of records
agency for purposes-of Nationai

the Atomic Energy Act (42 UL&.C : ‘
7. A record from this system of records e -disuiosed, 2s a routine use, to the Administrator,

General Services, or his/her designes, during an inspection of records conducted by GSA 15
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2604 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant { .e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S5.C. 1581. Further, a record may be disclosed, subject to the limitations of 37
CFR 1,14, as a routing use, to the public if the record-was filed in an application which
became abandoned orin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or locat law enforcement agengy, if the USPTO becomes aware of a violation or patential

violation of law or reguiation,

ader the Patent Cooperation Treaty in
s&. 1o the International Bureau of the
a2 Fatent Cooperation Treaty.
avoutine use, to another federal
Viisdl 181) and for review pursuant to
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Doc code: IDS PTO/SBI08a (03-15)

L . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 16210807
Filing Date 2018-12-05

INFORMATION DISCLOSURE

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

First Named Inventor |pared Qehring
Art Unit

Examiner Name

Aftorney Docket Number 047158.100035

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 3764233 1973-10-09 Strickland
2 b879137 1999-03-09 Yie
3 563076 P009-07-21 Brunet
4 7683499 P010-03-23 Saucier
5 B083504 P011-12-27 Mvilliams
6 3334495 1967-08-08 Uensen
7 1671436 1928-05-29 Melott
8 004077 1935-06-04 McCartney
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INFORMATION DISCLOSURE

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

Application Number 16210807
Filing Date 2018-12-05
First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

9 P220622 1940-11-05 Pitken

10 3066503 1962-12-04 Fleming

11 3837179 1974-09-24 Barth

12 po37431 1977-07-26 Sugimoto

13 Ho07970 1999-06-01 Havlovick et al.
14 5142878 P000-11-07 Barin

15 B789601 P014-07-29 Broussard

16 5271637 P001-08-07 Kushion

17 5529135 P003-03-04 Bowers et al.
18 931310 P005-08-16 BShimizu et al.
19 [F755310 P010-07-13 MVest et al.

EFS Web 2.1.17
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT At Uni
nit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 047158.100035

20 8054084 P011-11-08 BSchulz et al.
21 B310272 P012-11-13 Luarto

22 8354817 P013-01-15 Yeh et al.
23 B838341 P014-09-16 Kumano

24 0018881 P015-04-28 Mao et al.
25 0248031 1941-07-08 JArmstrong
26 3722595 1973-03-27 Kiel

27 7312593 P007-12-25 Streicher et al.
28 p226299 1980-10-07 Hansen

29 p456092 1984-06-26 Kubozuka
30 H655361 1997-08-12 Kishi
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INFORMATION DISCLOSURE

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

Application Number 16210807
Filing Date 2018-12-05
First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

31 5254462 P001-07-03 Kelton

32 3061039 1962-10-30 Peters

33 3773140 1973-11-20 Mahajan
34 H548093 1996-08-20 Bato

35 5202702 P001-03-20 Ohira

36 H802690 P004-10-12 Han

37 8534235 P013-09-17 Chandler
38 B727068 P014-05-20 Bruin

39 0103193 P015-08-11 Coli

40 5164910 P000-12-26 Mayleben
41 7500642 P009-03-10 Cunningham

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number 16210807
Filing Date 2018-12-05
First Named Inventor | Jared Oehring

Art Unit

Examiner Name

Aftorney Docket Number

047158.100035

42 B899940 P014-12-02 | augemors
43 BO05056 P004-12-09 Kendrick
44 B151575 1979-04-24 Hogue

45 5130628 1992-07-14 Owen

46 $315523 P001-11-13 Mills

47 IF336514 P008-02-26 Pmarillas
48 IF525264 1999-04-28 Dodge
49 B096891 P012-01-17 | ochtefeld
50 0160168 P015-10-13 Chapel

51 B146665 P012-04-03 Neal

52 B474521 P013-07-02 Kajaria

EFS Web 2.1.17
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Application Number 16210807

Filing Date 2018-12-05

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT At Uni
nit

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 047158.100035

53 0067182 P015-06-30 Nichols

54 B807960 P014-08-19 Stephenson
55 H025861 1991-06-25 Huber et al.
56 J170262 P007-01-30 Pettigrew

57 BO97904 P015-04-07 Cryer

58 0051822 P015-06-09 Pyan

59 0366114 P016-06-14 Coli et al.
60 0140110 P015-09-22 Coli et al.

61 H422530 1995-06-06 McClanahan
62 H865247 1999-02-02 Paterson

63 7845413 P010-12-07 Shampine et al.
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A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

:;iilse}n';l:rr:ned Jared Oehring Er?gvsrrs:visional Application Number (if
e or MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature /KFiStin L. Lamb/ e 2018-12-05
Fmmpeq KMISHIN L. Lamb Fessionemnumser /1571

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

forms are submitted.

*Total of
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

) ) Attorney Docket Number | 047158.100035
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+| Dared [Dehring [+

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Houston State/Province | [TX | Country of Residencd | IS

Mailing Address of Inventor:

Address 1 cio US. Well Services, Inc.

Address 2 770 South Post Oak Lane, Suite 410

City | Houston State/Province | TFX
Postal Code 77056 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+l Lon Robinson |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | Houston State/Province | [TX Country of Residencd | S

Mailing Address of Inventor:

Address 1 tlo U.S. Well Services, Inc.
Address 2 770 South Post Oak Lane, Suite 410
City Houston State/Province | rrx
Postal Code 77056 Countryi | |US
Inventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
+|| Brandon N. Hinderliter ]
Residence Information (Select One) (@ US Residency Non US Residency _ Active US Wilitary Service
HBERHEXHIBH1002Page-33
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 047158.100035

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

City Houston State/Province | |TX Country of Residencd S

Mailing Address of Inventor:

Address 1 tio U.S. Well Services, Inc.

Address 2 770 South Post Oak Lane, Suite 410

City | Houston State/Province | TFX
Postal Code 77096 Countryi | |US

Inventor @4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
E It\lexander James Christinzio E

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | Houston State/Province | [TX Country of Residencd | s

Mailing Address of Inventor:

Address 1 b/o U.S. Well Services, Inc.

Address 2 770 South Post Oak Lane, Suite 410

City | Houston State/Province | rrx
Postal Code 77056 Countryi | s

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

generated within this form by selecting the Add button. Add

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 32858

Email Address hlusdocketing@hoganlovells.com | Add Email | |Remove Email

Application Information:

Title of the Invention ULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

Attorney Docket Number| 047158.100035 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any)
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 047158.100035

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country

filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.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: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 132858

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.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Claims benefit of provisional | 62594912 R017-12-05

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 047158.100035
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.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(1){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications
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MULTI-PLUNGER PUMPS AND ASSOCIATED DRIVE SYSTEMS
CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to and the benefit of U.S. Provisional Patent Application
No. 62/594,912, filed December 5, 2017, the full disclosure of which is hereby incorporated by

reference herein for all purposes.

BACKGROUND

[0002] 1. Technical Field

[0003] This disclosure relates generally to drive systems for reciprocating plunger-style pumps
used in hydraulic fracturing operations, and more particularly to multi-plunger hydraulic
fracturing pumps and associated drive systems.

[0004] 2. Background

[0005] With advancements in technology over the past few decades, the ability to reach
unconventional sources of hydrocarbons has tremendously increased. Horizontal drilling and
hydraulic fracturing are two such ways that new developments in technology have led to
hydrocarbon production from previously unreachable shale formations. Hydraulic fracturing
(fracking) operations typically require powering numerous components in order to recover oil
and gas resources from the ground. For example, hydraulic fracturing usually includes pumps
that inject fracking fluid down the wellbore, blenders that mix proppant into the fluid, cranes,
wireline units, and many other components that all must perform different functions to carry
out fracking operations.

[0006] Hydraulic fracturing operations commonly use diesel-powered pumps to transmit fluid

media down the well bore, the transmissions for the diesel-powered pumps often having seven
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speeds or more. When one or more pumps go offline during operation, for example due to
system failure or for scheduled maintenance, the speed of the remaining operating pumps is
increased accordingly. However, many of the top gears in these diesel transmissions provide
speeds that are above the critical speed for the associated plunger pumps. Thus, compensating for
the downed pump or pumps by up-shifting operation of the remaining pumps to these higher
gears, above the critical speed for the pumps, can result in damage to the pumps. There is a need
for hydraulic fracturing pumps that are capable of operation at or below the critical speed,
without sacrificing pump rate, efficiency, and efficacy.
SUMMARY

[0007] One of the most common transmissions utilized in hydraulic fracturing pump applications
is a nine-speed transmission, often driven by a diesel-powered engine. When this transmission is
in fifth gear and the engine is running at 1700 rotations per minute (rpm), for example, the
critical speed of 120 rpm on an associated 8-inch stroke pump is reached. Therefore, running the
pump with the transmission operating in any of gears six through nine, above the critical speed
reached at gear five, could cause pump cavitation and damage accumulation to the fluid end of
the pump.

[0008] It has historically been believed that pump cavitation is caused by air entering the pump.
Through testing and data-gathering, however, Applicants have observed that pump cavitation
and damage are caused by the formation of vacuum bubbles as a result of fluid being accelerated
too fast through the pump. A heightened speed of operation creates low pressure within the
pumps, creating vacuum bubbles. As the pump plungers retract, the vacuum bubbles implode,
causing damage (cavitation) to the pump and engine systems. Although the risks of operating the

pumps at too great of speeds may be known, concerns about lowered pump rates and lost
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efficiency resulting from maintaining slower transmission speeds commonly lead to disregard of
the risks as an unavoidable consequence of maintaining pump efficiency.

[0009] In seeking to avoid such pump damage, Applicants have observed that, by operating
transmissions such that pumps are maintained at or below critical pump speeds, such formation
of vacuum bubbles and resulting pump cavitation and damage may be avoided. Further still,
Applicants have observed that use of electric- or hydraulic-powered pumps may allow for better
control of pump speeds at or below the critical speed due to the smaller increments between gear
speeds as compared to those of pumps driven by diesel-powered engines.

[0010] Operation below critical pump speeds has previously been avoided as being considered
inefficient and ineffective for pump usage in fracking, as slower pump speeds are historically
believed to be directly tied to pump rates. Applicant has observed, however, that the introduction
of multiple electric- or hydraulic-powered motors driving planetary gear trains can provide
effective and efficient pumping power, thereby maintaining a consistent pump rate for fluid
transfer, while also sustaining a pumping speed at or below the critical speed for the plungers.
For example, Applicant discovered that varying pump bore sizes and stroke lengths, as well as
number of plungers, allowed for operation at slower pump speeds while maintaining or
increasing fluid pump rates. Applicant also discovered, through testing and analysis, that certain
bore size, stroke length, and plunger number combinations provided maximum pump rate
efficiency at a usable and economically effective overall pump size.

[0011] The present disclosure is directed to hydraulic fracturing system for fracturing a
subterranean formation, according o various embodiments. In an embodiment, the hydraulic
fracturing system can include a multi-plunger hydraulic fracturing pump fluidly connected o a

well associated with the subterranean formation, and the multi-plinger pump can be configured
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to puwnp flaid into a wellbore associated with the well at a high pressure so that the fluid passes
from the wellbore into the subterrancan formation and fractures the subterrancan formation. In an
embodiment, the system can further inchude a plurality of motors positioned to power the multi-
phunger pump, and a planetary gear train having a plurality of input pinion gears in rotational
contact with each of the plurality of motors. In an embodiment, a gear ratio of the planetary gear
train and a speed at which the plurality of motors operates can be selected so as to limit a
maximum pump speed associated with the multi-plunger pump.

[0012] In an embodiment, the system can include a plurality of speed reduction gearboxes
positioned between the plurality of input pinion gears and the plurality of motors so as to achieve
a desired purnp rate.

[0013] In an embodiment, the plurality of motors can include one of a plarality of electric motors
or a plurality of hydraulic motors.

[0014] in an embodiment, the maximum pump speed can correlate to a critical plunger speed
associated with each of the plurality of hydraulic pumps.

[0015] In an embodiment, the maximum pump speed can be 5% or less over a critical plunger
speed associated with each of the plurality of hydraulic pumps.

[0016] In an embodiment, the plurality of hydraulic pumps includes an odd number of plungers
greater than or equal to five plungers.

[0017] In an embodiment, a stroke length of each of the plungers associated with the plurality of
hydraulic pumps can be selected to inversely relate to a pump speed associated with the plurality
of hydraulic pumps so as to achieve a predetermined flow rate.

[0018] kz an embodiment, the systein can include a variable frequency drive (VFD) connected to

the plurality of motors to control the speed of the plurality of motors. The VFD can be positioned
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to accelerate or decelerate pump rotational speeds associated with each of the plurality of
hydraulic purmps, according to an crobodiment.

[0019] In an embodiment, the VFD can inclade a plurality of VFDs, and the plurality of VFDs
can be configured to share a load required to power the plurality of hydraulic pumps.

[0020] In an embodiment, the plurality of VFDs can be configured to automatically shut off in
the event of an overpressure event with respect to the plurality of hydraulic purops.

[0021] The present disclosure is also related to a hydraulic fracturing system for fracturing a
subterranean formation, according to an embodiment. In an embodiment, the system can include
a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, and the multi-plunger pump can be configured to pump fluid into a
wellbore associated with the well at a high pressure so that the fluid passes from the wellbore
into the subtemranean formation and fractures the subterranean formation. In an embodiment, a
plurality of motors can be positioned o power the multi-plunger purap. The system can further
inciude a variable frequency drive connected to the plurality of motors to control the speeds of
the plurality of electric motors, according to an embodiment. In an embodiment, the system can
include a planetary gear train having a plurality of input pinion gears in rotational contact with
each of the plurality of motors. In an embodiment, a gear ratio of the planetary gear train and a
speed at which the plurality of motors operates can be selected so as to hmit 2 maximum pump
speed associated with the multi-plunger pump.

[0022] The present disclosure is also directed to a method for pumping fluid into a wellbore
associated with a subterranean formation. In an embodiment, the method can include fluidly
connecting a multi-plunger hydraulic fracturing pump to a well associated with the subterranean

formation such that the multi-plunger pump pumps fluid into the wellbore at a high pressure so
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that fluid passes from the wellbore into the subterranean formation and fractures the subterranean
formation. In an embodiment, the method can mclude powering the multi-plunger pump with a
plurality of motors. In an embodiment, the method can further include providing a planetary gear
train having a plurality of input pinion gears in rotational contact with each of the plurality of
motors 80 as to translate power from the plurality of motors into a desired pump rate of the multi-
plunger pump.

[0023] Other aspects and features of the present disclosure will become apparent to those of
ordinary skill in the art after reading the detailed description herein and the accompanying

figures.

BRIEF DESCRIPTION OF DRAWINGS

[0024] Some of the features and benefits of the present invention having been stated, others will
become apparent as the description proceeds when taken in conjunction with the accompanying
drawings, in which:

[0025] FIG. 1 is an exploded schematic example of a planetary gear train having multiple input
pinions for direct connection to an electric motor, according to an embodiment.

[0026] FIG. 2 is an exploded schematic example of a planetary gear train having a speed
reduction gearbox mounting for connection to an electric motor, according to an embodiment.
[0027] FIG. 3 is a schematic example of a multi-plunger pump having nine plungers and four
electric motors mounted for driving the multi-plunger pump, according to an embodiment.
[0028] While the invention will be described in connection with the preferred embodiments, it
will be understood that the included description is not intended to lmit the invention to the

described preferred embodiments. On the contrary, the description is intended to cover all
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alternatives, modifications, and equivalents, as may be included within the spirit and scope of the

invention as defined by the appended claims.

DETAIIED DESCRIPTION OF INVENTION

[0029] The method and system of the present disclosure will now be described more fully
herematter with reference to the accompanying drawings 1n which embodiments are shown. The
method and system of the present disclosure may be in many different forms and should not be
construed as limited to the llustrated embodiments set forth herein; rather, these embodiments
are provided so that this disclosure will be thorough and complete, and will fully convey its
scope to those skilled in the art. Like numbers refer to like elements throughout.

10030] It is to be further understood that the scope of the present disclosure is not limited to the
exact details of construction, operation, exact materials, or embodiments shown and described, as
meodifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments and, although specific terms
are employed, they are used in a generic and descriptive sense only and not for the purpose of
limitation.

[0031] Bescribed herein is an example of a method and system for providing reciprocating,
plunger-style pumps as part of a multi-plunger systein for use in hydraulic fracturing operations.
Also described are various drive systems for use with the described reciprocating, phunger-style
pumps. In various embodiments, the pumps and drive systems may be utilized by conventionally
powered (i.e., diesel engine-driven) hydraulic fracturing pumping systems, or in other
embodiments by hydraulically powered or electrically powered hydraulic fracturing pumping

systems.
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[0032] Multi-plunger hydranlic fracturing pumps, though konown in the art, are typically limited
to cither triplex (three plungers) or quintuplex (five plungers) arrangements. Common hydraulic
fracturing pumps often utilize 8-inch, 10-inch, and 11-inch stroke triplex and quintuplex
hydraulic fracturing pumps. Hydraulic fracturing pumps are commonly driven by an engine
(usually a 2500 horsepower (HP) diesel engine) and a multiple speed transmission, usually
having seven speeds or more. However, many of the top gears, depending on the manufacturer
and gear ratios, provide speeds that are above the critical speed of a plunger pump. Table 1,

below, details calculations of such plunger critical speeds.
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Plunger Critical Speed Calculations
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[0033] For example, one of the most common transmissions utilized

in hydraulic fracturing

pump applications is the Caterpillar model TH55-E90, which is a 9-speed transmission. As

shown in Table 2 below, when this transmission is in 5™ gear and the engine is operating at 1700

pm, the critical speed of 120 rpm on an 8-inch stroke pump is reached. Therefore, running the

pump with the transmission in any of gears 6 through 9 could cause pump cavitation and damage

accumulation to the fluid end.
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Table 2 — Critical Plunger Speed reached in 4™ and 5™ gears

[0034] Similarly, the common hydraulic fracturing application transmissions known in the art
may exhibit the same issues in higher gears, as shown below in Tables 3-7. For example, as
shown in Tables 3 and 4, the critical plunger speed is reached in the 31 gear, such that use of
gears 4-7 may cause cavitation and damage accumulation. Similarly, as shown in Tables 5 and 6,
the critical plunger speed is reached in the 4t gear, such that use of gears 5-7 may cause
cavitation and damage accumulation. In Table 7, the critical plunger speed is reached in the 4t

gear, such that use of gears 5-9 may result in cavitation and damage accumulation.
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CATY TH55-E70 Transmission, Triplex Pumps
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[0035] Use of the multi-plunger hydraulic fracturing pumps according to the present disclosure

may eliminate the need for a diesel engine and transmission. As shown above, diesel engines and

transmissions often include multiple gears that accelerate the plunger speed above critical

operating speeds.

This elimination of the typical engine and transmission from hydraulic

fracturing pump units may enable the pumps to be driven by multiple electric motors, according

to some embodiments, or multiple hydraulic motors according to other embodiments. These

electric or hydraulic motors may have fewer gears such that operation in gears that increase the

plunger speeds above their critical speeds can be avoided. By using multiple motors, whether
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hydraulic or electric, to drive a single pump, pump rates can be increased without exceeding
critical plunger speeds.

[0036] Use of electric or hydraulic motors, rather than diesel motors, may also make
maintenance, repair, and replacement of the electric motors safer and faster than single or double
electric motor-driven pumps. This configuration may prevent the fracturing pumps from being
run at speeds higher than the critical plunger speed, which may help to minimize pump cavitation
and damage accumulation, thus greatly extending the usable life of the pump fluid ends. For
example, as discussed in more detail below, the system could be designed to allow only a slight
overspeed of the pumps beyond the identified critical pump speed as a safety margin in the event
that one of the fleet’s pumps were taken offline for repairs or maintenance, and an additional rate
of the remaining online pumps were required to complete the stage being pumped.

[0037] In the multiple electric motor-driven embodiment of the present disclosure, the electric
motors may directly drive the pump, and the gear ratios of the planetary drive along with the
electric motor-rated speeds may be chosen to limit the maximum pump speed, so as to not
exceed the plunger critical speed. However, the gear ratios and electric motor-rated speeds may
also be chosen to allow only a slight percentage of overspeed (higher than critical plunger speed)
as a safe margin to enable a fleet of operating pumps to achieve a desired pump rate, for example
when one pump is taken off line, as is often the case in hydraulic fracturing. For example, the
gear ratios and electric motor-rated speeds may be chosen to operate 5% or less above the critical
plunger speed according to some examples; 10% or less above the critical plunger speed
according to some examples; or any other acceptable range as will be readily understood by one
having ordinary skill in the art. Repairs or maintenance are generally performed as quickly as

possible so that the offline pump is available by the next sequential fracturing stage. This same
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logic could be applied to the hydraulic motor driven system or the system that utilizes speed
reduction gearboxes driving a single ring gear.

[0038] By the present disclosure, multi-plunger hydraulic fracturing pumps utilizing higher
multiples of plungers, such as 7, 9, 11, 13, etc. (septenplex, novenplex, undenplex, uedenplex,

etc.)

s

are described. In some embodiments, more than 13 plungers may be utilized, as will be
readily understood by one having ordinary skill in the art. In some embodiments, odd numbers of
plungers may be chosen so that the pump flow ripple magnitude is minimized. For example, in
multi-plunger hydraulic fracturing pumps having higher numbers of plungers, the plunger ripple
frequency may be increased, thereby reducing the amount of time between ripples, which may
provide a smoother pressure performance for the pumps.

[0039] In some embodiments, longer stroke lengths of the plunger pumps may be utilized to
reduce plunger speed. For example, a 10-inch stroke pump of a given plunger size may be run at
a slower speed than an 8-inch stroke pump of the same plunger size, in order to accomplish the
same flow rate. Slowing the plunger down may also decrease the possibility of pump cavitation.
For example, when triplex and quintuplex pumps, as are known in the art, are operated at higher
rates, conditions for cavitation to occur are measurably higher. According to an embodiment, a
critical pump speed may be 120 rpm of the pump crankshaft. With this pump speed, on the
currently used 8-inch stroke pumps, the rotational speed translates to an average linear speed of
the plungers at a velocity of 32 inches per second. At higher speeds, with every stroke of the
plungers, fluid is accelerated into and out of the pump fluid end, creating a likelihood of low
pressure regions within the fluid end that approach or dip below vapor pressure values for the
fluid, thereby causing cavitation, and ultimately damage accumulation, to occur. The use of

longer stroke plungers accordingly contributes critically to longer fluid end life.
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[0040] Various drive systems for powering multi-plunger hydraulic fracturing pumps are
contemplated. According to an embodiment, multiple electric motors may be utilized to power
the multi-plunger hydraulic fracturing pump. The number of motors utilized may be selected
based on the output hydraulic horsepower for which the pump is designed, in some examples. In
other examples, the number of motors could be determined on an “n plus 1” basis, in which “n”
number of motors would be adequate to provide enough input power according to the output
hydraulic horsepower for which the pump is designed, and one (“1”") additional motor would be
included to allow for a single motor failure or maintenance situation. In such a situation, the
failed motor (or motor purposefully removed for maintenance) could be disconnected from the
electrical circuit and allowed to freewheel, while the remaining operational motors would still
provide adequate power for the pump, according to an embodiment.

[0041] In the example illustrated in FIG. 1, an exploded schematic view shows an embodiment
of a planetary gear train 100 in which the multiple input pinion gears 135 are directly connected
to the electric motors 130. According to the illustrated embodiment, both ends of the pump
crankshaft 105 may be powered with an identical planetary gear train 120 and electric motors
130 to enable the motors 130 to be sized small enough to simplify motor removal and installation
as compared to a larger single electric motor, or a double electric motor drive system.

[0042] In the illustrated embodiment of FIG. 1, eight electric motors 130 may correspond to and
drive eight input pinion gears 135 associated with a single main planetary gear 125. The main
planetary gear 125 may in turn drive the sun gear 115 positioned central to three planetary gears
120. The final drive gear 110 may have internal gear teeth positioned to catch the external gear
teeth of the three planetary gears 120, which may cause rotation of the pump crankshaft 105. In

this way, a plurality of electric motors 130 may provide power to a pump crankshaft 105, which
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may in turn drive a multi-plunger pump, for example as illustrated in FIG. 3 and discussed in
greater detail below.

[0043] In another embodiment, multiple hydraulic motors may be utilized to power a multi-
plunger hydraulic fracturing pump, in which a planetary gear train system 100 similar to that
illustrated in FIG. 1 could also be utilized. In an example, a planetary gear train system may be
utilized on one or both ends of the pump crankshaft to allow for smaller hydraulic motors to be
utilized.

[0044] According to an alternate embodiment, for example as illustrated in FIG. 2, a plurality of
electric motors or hydraulic motors 230 each may be mounted to a plurality of speed reduction
gearboxes 245. FIG. 2 illustrates an exploded schematic example of a planetary gear train 200
having a plurality of speed reduction gearbox 245 mountings for connection to a plurality of
electric motors 230, according to an embodiment. The speed reduction gearboxes 245 may, in
turn, power a single ring gear 240 to turn the pump crankshaft 205 at the proper rpm needed to
drive the multi-plunger pumps at the desired pump rate. In some examples, this configuration
may not require use of a multi-planetary gear train system as described above and illustrated in
FIG. 1, for example. For example, as illustrated in the embodiment of FIG. 2, the plurality of
electric motors 230 may drive the main planetary gear in the form of a ring gear 240 through
speed reduction gearboxes 245, and the ring gear 240 may directly turn the pump crankshaft 205.
In such an example additional planetary gears 120, as illustrated in the embodiment of FIG. 1,
for example, may not be included.

[0045] In an embodiment utilizing multiple electric motors, the fleet of fracturing pumps may be

powered by multiple electric motors, and overall electric power may be generated by one or
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more diesel or gas turbines. When the pumps are being brought online to pump fluids into the
well, the power may be switched via appropriate switchgear to the electric motors.

[0046] In some embodiments, the speed of the motors may be controlled by one or more variable
frequency drives (VFD), which may accelerate or decelerate the pump rotational speeds using an
S curve. The pump operator may select the various pump speeds via a human-machine interface
(HMI) according to some embodiments, for example from inside a data van, or from a
“suitcase,” which is a portable, standalone HMI. The HMI or suitcase may allow on/off control
of the pumps as well as speed control of the pumps, to allow the pumps to run at speeds from
zero crankshaft rpm up to the maximum speed, which would correlate with the plunger critical
speed.

[0047] According to an embodiment, one of the VFDs may be designated as the master VFD,
and the remaining VFDs may be designed to share the load required to power the pump under all
load conditions. In the case of an overpressure event, the hydraulic fracturing controls may
automatically turn the VFD off using the on/off signal for rapid shutdown, instead of using the
rpm command, which uses an S curve to control the acceleration and/or deceleration. A manual
emergency shutdown may also be included, which uses an HMI (such as a push button or other
HMI, which may be electronic and/or manual) to shut off the VFD using the on/off function.
This manual emergency shutdown feature may be configured to shut down all VFDs
simultaneously, thereby shutting down the entire site. The emergency shutdown may also be
configured to stop the VFD on the blender discharge pumps, and may or may not be tied into the
electrical microgrid to open breakers, thereby stopping the flow and/or generation of electricity

and/or gas compression.
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[0048] The HMI may be designed to allow only a slight percentage of overspeed (higher than
critical plunger speed) as a safe margin to enable a fleet of operating pumps to achieve a desired
pump rate when one pump is taken offline, for example, as is often the case in hydraulic
fracturing. Repairs or maintenance are generally performed as quickly as possible so that the
offline pump is available by the next sequential fracturing stage. This same logic could be
applied to the hydraulic motor driven system or the system that utilizes speed reduction
gearboxes driving a single ring gear.

[0049] FIG. 3 illustrates a schematic example of a multi-plunger pump 300 with four electric
motors mounted to the pump for driving the multi-plunger pump, according to an embodiment.
In the illustrated embodiment, the multi-plunger pump 300 may include nine plungers positioned
at the multi-plunger fluid end 350 of the multi-plunger pump 300. In other embodiments, various
other numbers of plungers may be included, as will be readily understood by one having ordinary
skill in the art.

[0050] A crankshaft centerline 360 may bisect the multi-plunger pump 300 between the multi-
plunger fluid end 350 and the pump power end 355. Two electric motors 330 may be positioned
on opposing sides of the multi-plunger pump 300, across the crankshaft centerline 360. The four
total electric motors 330 may drive the crankshaft associated with the nine plungers, as described
above with respect to FIGS. 1 and 2. For example, in some embodiments the four electric motors
330 may drive the crankshaft via one or more planetary gear trains. In some embodiments, a
plurality of speed reduction gearboxes may be positioned between the electric motors 330 and
the one or more planetary gear trains so as to control the rotational speed of the one or more

planetary gear trains and, ultimately, the pump rate of the plungers.
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[0051] The present invention described herein, therefore, is well adapted to carry out the objects
and attain the ends and advantages mentioned, as well as others inherent therein. While a
presently preferred embodiment of the invention has been given for purposes of disciosure,
nomerous changes exist in the details of procedures for accomphishing the desired results. These
and other sitntlar modifications will readily suggest themselves to those skilled in the art, and are
intended to be encoropassed within the spirit of the present invention disclosed herein and the

scope of the appended claims.
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CLAIMS
What is claimed is:
1. A hydraulic fracturing system for fracturing a subterranean formation comprising:

a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, the multi-plunger pump configured to pump fluid into a wellbore
associated with the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation;

a plurality of motors positioned to power the multi-plunger pump; and

a planetary gear train having a plurality of input pinion gears in rotational contact with
each of the plurality of motors,

wherein a gear ratio of the planetary gear train and a speed at which the plurality of
motors operates are selected so as to limit a maximum pump speed associated with the multi-

plunger pump.

2. The system of claim 1, the system further comprising a plurality of speed reduction
gearboxes positioned between the plurality of input pinion gears and the plurality of motors so as

to achieve a desired pump rate.

3. The system of claim 1, wherein the plurality of motors comprises one of a plurality of

electric motors or a plurality of hydraulic motors.

4. The system of claim 1, wherein the maximum pump speed correlates to a critical plunger

speed associated with each of the plurality of hydraulic pumps.
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5. The system of claim 1, wherein the maximum pump speed is 5% or less over a critical

plunger speed associated with each of the plurality of hydraulic pumps.

6. The system of claim 1, wherein the plurality of hydraulic pumps comprises an odd

number of plungers greater than or equal to five plungers.

7. The system of claim 6, wherein a stroke length of each of the plungers associated with
the plurality of hydraulic pumps is selected to inversely relate to a pump speed associated with

the plurality of hydraulic pumps so as to achieve a predetermined flow rate.

8. The system of claim 1, further comprising:
a variable frequency drive (VFD) connected to the plurality of motors to control the
speed of the plurality of motors, wherein the VFD is positioned to accelerate or decelerate pump

rotational speeds associated with each of the plurality of hydraulic pumps.

9. The system of claim 8, wherein the VFD comprises a plurality of VFDs and wherein the
plurality of VFDs are configured to share a load required to power the plurality of hydraulic

pumps.

10. The system of claim 9, wherein the plurality of VFDs are configured to automatically

shut off in the event of an overpressure event with respect to the plurality of hydraulic pumps.
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11. A hydraulic fracturing system for fracturing a subterranean formation comprising:

a multi-plunger hydraulic fracturing pump fluidly connected to a well associated with the
subterranean formation, the multi-plunger pump configured to pump fluid into a wellbore
associated with the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation;

a plurality of motors positioned to power the multi-plunger pump;

a variable frequency drive connected to the plurality of motors to control the speeds of
the plurality of electric motors; and

a planetary gear train having a plurality of input pinion gears in rotational contact with
each of the plurality of motors,

wherein a gear ratio of the planetary gear train and a speed at which the plurality of
motors operates are selected so as to limit a maximum pump speed associated with the multi-

plunger pump.

12. The system of claim 11, the system further comprising a plurality of speed reduction
gearboxes positioned between the plurality of input pinion gears and the plurality of motors so as

to achieve a desired pump rate.

13. The system of claim 11, wherein the plurality of motors comprises one of a plurality of

electric motors or a plurality of hydraulic motors.

14. The system of claim 11, wherein the maximum pump speed correlates to a critical

plunger speed associated with each of the plurality of hydraulic pumps.
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15. A method for pumping fluid into a wellbore associated with a subterranean formation, the
method comprising:

fluidly connecting a multi-plunger hydraulic fracturing pump to a well associated with
the subterranean formation such that the multi-plunger pump pumps fluid into the wellbore at a
high pressure so that fluid passes from the wellbore into the subterranean formation and fractures
the subterranean formation;

powering the multi-plunger pump with a plurality of motors;

providing a planetary gear train having a plurality of input pinion gears in rotational
contact with each of the plurality of motors so as to translate power from the plurality of motors

into a desired pump rate of the multi-plunger pump.

16. The method of claim 15, further comprising:
positioning a plurality of speed reduction gearboxes between the plurality of input pinion

gears and the plurality of motors so as to achieve the desired pump rate.

17. The method of claim 15, wherein the plurality of motors comprises one of a plurality of

electric motors or a plurality of hydraulic motors.

18. The method of claim 15, wherein the maximum pump speed correlates to a critical

plunger speed associated with each of the plurality of hydraulic pumps.

19. The method of claim 15, further comprising:
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connecting a variable frequency drive (VFD) to the plurality of motors so as to control
the speed of the plurality of motors, wherein the VFD is positioned to accelerate or decelerate

pump rotational speeds associated with each of the plurality of hydraulic pumps.

20. The method of claim 19, the method further comprising:
detecting an overpressure event with respect to the plurality of hydraulic pumps; and

automatically shutting off the plurality of VFDs.
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ABSTRACT

A hydraulic fracturing system for fracturing a subterrancan formation is described
according to various embodiments. In an embodiment, the system can include a multi-plunger
hydraulic fracturing pump fluidly connected to a well associated with the subterranean
formation, the multi-plunger pump configured to pump fluid into a wellbore associated with the
well at a high pressure so that the fluid passes from the wellbore into the subterranean formation
and fractures the subterranean formation. In an embodiment, a plurality of motors can be
positioned to power the multi-plunger pump, and a planetary gear train can have a plurality of
pinion gears in rotational contact with each of the plurality of motors. In an embodiment, a gear
ratio of the planetary gear train and a speed at which the plurality of motors operates can be

selected so as to limit a maximum pump speed associated with the multi-plunger pump.
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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.

[ UTI LITY Attorney Docket No. 0471 581 00035 \

PATENT APPLICATION First Named Inventor | Jared Oehring
TRANSMITTAL Title MULTI-PLUNGER PUMPS..

Priority Mail Express®
\ (Only for new nonprovisional applications under 37 CFR 1.53(b}} Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450
Alexandria, VA 22313-1450

1. v | FeeTransmittal Form ACCOMPANYING APPLICATION PAPERS

(PTO/SB/17 or equivalent)
2. I:' Applicant asserts small entity status. 10. I:l Assignment Papers

See 37 CFR 1.27 (cover sheet & document(s))

Name of Assignee

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 27 ] 11. I:' 37 CFR 3.73(c) Statement |:| Power of Attorney
Both the claims and abstract must start on a new page. (when there is an assignee)
(See MPEP § 608.01(a} for information on the preferred arrangement} 12. I:l English Translation Document
5. Drawing(s) (35 U.S.C. 113) [Total Sheets 3 ] (if applicable)
6. Inventor’s Oath or Declaration [Total Pages ] 13. I:' Information Disclosure Statement
(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PTO-1449)
serving as an oath or declaration under 37 CFR 1.63(e})} I:l Copies of citations attached
a. I:' Newly executed (original or copy) 14. I:' Preliminary Amendment
b. I:l A copy from a prior application (37 CFR 1.63(d)) 15, I:' Return Receipt Postcard
7. . Application Data Sheet  * See note below. (MPEP § 503) (Should be specifically itemized)
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. I:' Certified Copy of Priority Document(s)
8. CD-ROM or CD-R (if foreign priority is claimed)

Nonpublication Request
I:l Landscape Table on CD Under 35 U.S.C. 122(b){2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

in duplicate, large table, or Computer Program (Appendix) 17 I:'

9. Nucleotide and/or Amino Acid Sequence Submission
(ifapplicable, items a. — c. are required) 18. Other: Track One Request

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i. I:l CD-ROM or CD-R (2 copies); or
ii.I:l Paper

[ I:' Statements verifying identity of above copies

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

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 132858 OR I:' Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
( . . 0 \
signature | /Kristin L. Lamb/ Date 2018-12-05
Name T Registration No.
\_(Print/Type) KrIStIn L Lamb (Attorney/Agent) 71 571 y

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

LIBERTY EXHIBIT 1002, Page 374



Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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