ELECTRONICALLY FILED IN THE
UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Number: 10,976,016
Name of Patentee: ~ C&M Oilfield Rentals LLC
Date Patent Issued:  April 13, 2021

Docket No.: 120257-5001 US04
Title: IMPROVED ELEVATED STRUCTURE-MOUNTED
LIGHTING SYSTEM

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

DISCLAIMER IN PATENT UNDER 37 CFR 1.321(a)

Patentee hereby disclaims the following complete claims in the above identified patent: 3 and 4.

The present extent of patentee’s ownership interest in said patent: 100% (Reel/Frame:
051933/0824).

The fee for this disclaimer is set forth in 37 CFR 1.20(d).

The Director is hereby authorized to charge any fees which may be required or credit any
overpayment to Deposit Account No. 500310.

Signed at Houston, State of Texas, this 16th day of June, 2022.

/C. Erik Hawes/ 63328
Signature Registration Number
C. Erik Hawes 713-890-5000 x5165
Typed or printed name of patentee/attorney or agent of record Telephone Number

1111 Pennsylvania Ave.. NW. ¢/o PATSU
Address

Washington, DC 20004
City, State, Zip Code or Foreign Country as applicable
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Electronic Patent Application Fee Transmittal

Application Number:

17016083

Filing Date:

09-Sep-2020

Title of Invention:

ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

First Named Inventor/Applicant Name:

JOSHUA C. ALLISON

Filer:

Clay Erik Hawes

Attorney Docket Number:

120257-5001 US04

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
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:

Petitioner Ensign
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Description Fee Code Quantity Amount SuB—;’;(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160

Petitioner Ensign
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Electronic Acknowledgement Receipt

EFS ID: 45976087
Application Number: 17016083
International Application Number:
Confirmation Number: 6643

Title of Invention:

ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

First Named Inventor/Applicant Name:

JOSHUA C. ALLISON

Customer Number:

9629

Filer:

Clay Erik Hawes

Filer Authorized By:

Attorney Docket Number: 120257-5001 US04
Receipt Date: 16-JUN-2022
Filing Date: 09-SEP-2020
Time Stamp: 14:55:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $160

RAM confirmation Number E20226FE55400618
Deposit Account 500310
Authorized User Clay Hawes

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)

Petitioner Ensign
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

124129

1 Miscellaneous Incoming Letter 2022-06-14_CMO16DisclaimerC no 1
laims3and4.pdf

f3dcb1ae88516881bf5f36c05845d767158]
990e

Warnings:
Information:
37829
2 Fee Worksheet (SB06) fee-info.pdf no 2
f9c6375eb8a83ad1a5125d257129340ece8|
089a2
Warnings:
Information:
Total Files Size (in bytes){ 161958

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.

Petitioner Ensign
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as

AO 120 (Rev. 08/10)

g §:21-ov-00544-A08  Document 4

Filed 05/28/21 Page lof i

REPORT ON THE

TO: Mail Stop 8
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[] Trademarks or [A Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-544 5/28/2021 Western District of Texas
PLAINTIFF DEFENDANT

C&M OILFIELD RENTALS, LLC
D/B/A C-MOR ENERGY SERVICES

APOLLO LIGHTING SOLUTIONS INC.
and CLEANTEK INDUSTRIES, INC.

TR%;&%RN o. %%%R%%ﬁfgg HOLDER OF PATENT OR TRADEMARK
1 10,976,016 4/13/2021 C&M Oilfield Rentals, LLC
2
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [1 Answer [ Cross Bill [ Other Pleading

TRZ@;&%RNO. I())/?{TER?AEFI,E?}EQ]I HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy

Petitioner Ensign
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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. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/016,083 04/13/2021 10976016 120257-5001 US04 6643
9629 7590 03/24/2021

Morgan, Lewis & Bockius LLP (WA)
1111 Pennsylvania Avenue, N.W.
Washington, DC 20004

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

JOSHUA C. ALLISON, CODY, WY;

C&M OILFIELD RENTALS, LLC, CODY, WY;
JOSH HAALAND, CODY, WY;

JESSICA IVANOFF, CODY, WY;

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)

Petitioner Ensign
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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 LI'S-Web.

By mail. send to:  Mail Stop 1SSUL FLLE By fux, send to:  (571)-273-2885
Commissioner for Patents
P.Q. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transtmitting the ISSUE FEE and PUBLICATION FEE (i required). Blocks 1 through 5 should he completed where appropriate. All
further correspondence including the Patent, advance orders and netification of maintenance foes will e mailed to the current correspoandence address as indicated unless corrected
below or dirceted otherwise in Block 1, by (a) specitying a new correspondence address; and/or (b) indicating a separatc "IFLELE ADDRESS" for maintenance fee notifications.
Nie: A certificae of mailing can only be used lor domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS ¢ Nite: e ek | e any change ol address) Fee(s) TT.“””“”"“.]'. Thix certificate cannol be used for any other accompanying
- papcrs. Llach additional paper. such as an assignment or tormal drawing, niust
have its own certificale of mailing or (ransmission.

9629 TS90 03032021 Certilicate of Mailing or Transmission

M()rgem Lewis & Bockius LLP (WA) T herehy certify that this Fee(s) Transmial is being deposited with the Uniled
e i States Postal Scrvice with sufficient postage for first class mail in an cnvelope
1111 Pennsylvania Avenue, N.W. addressed 1o the Mail Stop ISSUE FEE address above, or heing transmitted 1o
Washington, DC 20004 the TSPTO via FFS-Web or by lacsimile 1o (571) 273-28835, on the date below.
/DEBORAH A. RYPACEK/ {Typed ar printed nune
DEBORAH A. RYPACEK (Signature}
March 4, 2021 (Thaty
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET X0, | CONFIRMATION NO. |

17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5000 12804 6643

TITLE O INVENTION: ELEVATLED STRUCTURL-MOUNTLED LIGHTING SYSTLEM

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATIOX FEE DUE | PREV.FAID ISSUEFEE | TOTAL FEE(5) DUE | DATEDUE |
noenprovisional SMALL S600 $0.00 $0.00 5600 06/03/2021
| EXAMINER | ARTUNIT | CLASS-SUBCLASS |
HINLS. ANNE'M 2879 362-249010
1. Change of correspondence address or indicalion of "Fee Address” (37 2. For pninting on the patent lront page. list
CI'R 1363

1) The names of up to 3 registered patent artorneys Morgan, L ewis & Bockius LLP
1

e N . . or agents OR. alternatively,

Change of cmn.spouck.;lcc address {or Change of Corrcspondence (2) The name of 4 vingle firm (having ax a mermber
Address form PTO/SBA122) auached. . ) ) . ) Lo .
registered allorney or agenty and the names ol up 1o 2
2 repistered patent attorneys or apents. It no nanie is
Tisted, no name wall be printed.

|1 "Irec Address” indication {or "l'ece Address” Indication form PTO/
SB/AT; Rev 03-09 or ore recent) attached. Use of a Customer
Number is reguired.

- ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print o7 1ype]

78}

PLIASE NOTL: Unless an assipnhee is identified below, no assignee data will appear on the patent. If an assignec is identiticd below, the document must have been previously
recorded, or fled lor recordation, as sel Torth in 37 CFR 3,11 and 37 CFR 3.81(a). Completion of this form is NOT a sabsttute Gor [Aling an assigoment

{A1NAME OF ASSIGNEE {B1 RESIDENCE: {CITY and STATE OR COUNTRY?

C&M OILFIELD RENTALS, LLC CODY, WYOMING

Please check the appropriale assignes calegory or calegonies (will nou be printed on the patent) : A Individual X1 Corporation or other privale group enlily A Government

4a. I'ecs submitted: Xlissuc Lice publication Lee (if required) advance Order - # of Caopics

4h. Method of Pavment: {Plecase firss reapply any previously paid fee showa ebove)
|1 Liectronic Payment via LI'S-Web | Linclosed check | Non-clectronic payment by credit card (Attach form PTQ-2038)

| The Director is hereby authorized to charge the required foe(s). any deficicncy. or credit any overpayment to Deposit Account No.

5. Change in Entity Stalus (from staus indicated above)

NOTLE: Ahsent a valid certification of Micro Lintity Status (sce fornis PTO/SI/15A and 1580, issue
fee pavoent in the micro entity amount will not be accepted at the risk of application abandonment,
NOTE: I the application was previously under micto entity status, checking this box will be taken
to be a notification of loss of entitlenient to micro catity status.

NOTL: Checking this hox will be taken to be a notification of 1oss of entitlement to small or nicro
enlily status, as applicable.

| Apphicant certifying micro entily status. See 37 CFR 1.29

| Apphicant asserting small entity stats, See 37 CFR 1.27

| Applicant changing to regular undiscounted tec status.

NOTE: This lfomm must be signed in accordance with 37 CFR 1,31 and 1.33. See 37 CFR 1.4 lor signature reguitements and cerlilications.

Authorized Signature /C. ERIK HAWES/ Date March 4, 2021
_ C. ERIK HAWES .y 63328
Typed or pnnled name Registration No.
Page 2 of 3
PTOL-85 Part B (08-1%) Approved for usc through 01/31/2020 OMDB 0651-0033 U.8. Patent and Trademark Office: U.S. DEPARTMUNT O COMMLURCL

Petitioner Ensign
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Electronic Patent Application Fee Transmittal

Application Number: 17016083

Filing Date: 09-Sep-2020

Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON

Filer: Clay Erik Hawes

Attorney Docket Number: 120257-5001 US04

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in

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

UTILITY APPL ISSUE FEE 2501 1 600 600

Petitioner Ensign
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Description Fee Code Quantity Amount SuB—;’;(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600

Exhibit

Petitioner Ensign
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Electronic Acknowledgement Receipt

EFS ID: 42085901

Application Number: 17016083

International Application Number:

Confirmation Number: 6643
Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON
Customer Number: 9629
Filer: Clay Erik Hawes

Filer Authorized By:

Attorney Docket Number: 120257-5001 US04
Receipt Date: 04-MAR-2021
Filing Date: 09-SEP-2020
Time Stamp: 10:44:02
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E202134A44420164
Deposit Account 500310
Authorized User Clay Hawes

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.21 (Miscellaneous fees and charges)

Petitioner Ensign
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File Listing:

Document o . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (if appl.)
64859
1 Issue Fee Payment (PTO-85B) ClVl5001_USO;;_Pd?Y_ISSUE_I—I:I: no 1
p 2e991bal1f32b9d8e7c1ed663b11432cd520)
9bBe
Warnings:
Information:
30325
2 Fee Worksheet (SB06) fee-info.pdf no 2
7a509e7252ea77ef68ff8856 18baldde74760)
Warnings:
Information:
Total Files Size (in bytes){ 95184

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.

Petitioner Ensign
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
9629 7590 03/03/2021
Morgan, Lewis & Bockius LLP (WA) HINES, ANNE M
1111 Pennsylvania Avenue, N.W.
Washington, DC 20004 | ART UNIT PAPERNUMBER |
2879
DATE MAILED: 03/03/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04 6643

TITLE OF INVENTION: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

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

nonprovisional SMALL $600 $0.00 $0.00 $600 06/03/2021

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.
Page 1 of 3

PTOL-85 (Rev. 02/11)

Petitioner Ensign
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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)

9629 7590 03/03/2021 Certificate of Mailing or Transmission

Morgan Lewis & Bockius LLP (WA) I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ R States Postal Service with sufficient postage for first class mail in an envelope
1111 Pennsylvania Avenue, N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Washington DC 20004 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)|
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04 6643

TITLE OF INVENTION: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

| APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 06/03/2021
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
HINES, ANNEM 2879 362-249010
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

M| Change of correspondence address (or Change of Correspondence

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

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

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

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

9%}

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) : (] Individual [ 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)

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

(L 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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Petitioner Ensign
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04 6643
| EXAMINER |
9629 7590 03/03/2021
Morgan, Lewis & Bockius LLP (WA) HINES, ANNE M
1111 Pennsylvania Avenue, N.W.
Washington, DC 20004 | ARTUNIT PAPERNUMBER |

2879

DATE MAILED: 03/03/2021

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

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

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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
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. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.
9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. .
Petitioner Ensign
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Application No. Applicant(s)
. . 17/016,083 ALLISON etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ANNE M HINES 2879 Yes

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

1.4) This communication is responsive to Amendment filed 2/12/2020.
[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 1-14 and 22-36 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (JSome  *c) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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

of Biological Material

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

/ANNE M HINES/

Primary Examiner, Art Unit 2879

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210225

Petitioner Ensign
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Application/Control Number: 17/016,083 Page?2
Art Unit: 2879

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

inventor to file provisions of the AlA.

Response to Amendment
The amendment filed on February 12, 2021, has been entered and acknowledged by the
Examiner.

Claims 1-14 and 22-36 are pending in the instant application.

Allowable Subject Matter

Claims 1-14 and 22-36 are allowed.

The following is an examiner’s statement of reasons for allowance:

The amendments to independent claims 1, 22, and 27 render them allowable over the prior art;
claims 2-14, 23-26, and 28-36 are allowable based on their dependence from one of the independent
claims.

Any comments considered necessary by applicant must be submitted no later than the payment
of theissue fee and, to avoid processing delays, should preferably accompanythe issue fee. Such

submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto ANNE M HINES whose telephone number is (571)272-2285. The examinercan

normally be reached on M-F: 8:00-4:30.

Petitioner Ensign
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Application/Control Number: 17/016,083 Page3
Art Unit: 2879

If attemptsto reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Georgia Epps canbe reached on 571-272-2328. 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).

/Anne M Hines/
Primary Examiner
Art Unit 2879

Petitioner Ensign
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |76 083 ALLISON et al
H “‘ “ “| Examiner Art Unit
ANNE M HINES 2879
CPC
Symbol Type Version
F218 088 F 2013-01-01
F21V 116 | 2013-01-01
F21V 00 | 2013-01-01
E21B 00 | 2013-01-01
F21W 402 A 2013-01-01
F21W 403 A 2013-01-01
F21W 1005 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 29
/ANNE M HINES/ 25 February 2021 . . N
Primary Examiner, Art Unit 2879 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20210225

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |76 083 ALLISON et al.
H “‘ “ “| Examiner Art Unit
ANNE M HINES 2879

INTERNATIONAL CLASSIFICATION
CLAIMED
F21V
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 29
/ANNE M HINES/ 25 February 2021 . . -
Primary Examiner, Art Unit 2879 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office

Part of Paper No.: 20210225

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/016,083 ALLISON et al.
Examiner Art Unit
ANNE M HINES 2879

(0 Claims renumbered in the same order as presented by applicant [J CPA (3 T.D. [J R.1.47

CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original
1 1 10 10 19 24 28
2 2 11 11 20 25 29
3 3 12 12 21 26 30
4 4 13 13 17 22 27 31
5 5 14 14 18 23 28 32
6 6 15 19 24 15 33
7 7 16 20 25 16 34
8 8 17 21 26 22 35
9 9 18 23 27 29 36

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 29

/ANNE M HINES/
Primary Examiner, Art Unit 2879

(Primary Examiner)

25 February 2021

O.G. Print Claim(s) | O.G. Print Figure
(Date) 1 3

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20210225
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Search Noles

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/016,083 ALLISON et al.
L s

ANNE M HINES 2879
CPC - Searched*
Symbol Date Examiner
F21S8/088 12/04/2020 AMH
F21V21/116; 33/00 12/04/2020 AMH
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
searched East; see East search history 12/04/2020 AMH
inventor search in DAV 12/04/2020 AMH
reviewed prosecution history for parent and sibling cases 12/04/2020 AMH
updated previous searches 01/25/2021 AMH
updated previous searches 02/25/2021 AMH
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
same as above 02/25/2021 AMH

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20210225
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PE2E SEARCH - Search History (Prior Art)

Ref# |Hits Search Query DBs Default (Plurals |British Time Stamp
Operator Equivalents
L1 2 (("20120217897") or US-PGPUB; USPAT; OR OFF OFF 2019/03/26
("5272611")).PN. USOCR 11:47 AM
L2 6 ("3725695" | "4780799" | |US-PGPUB; USPAT; OR ON ON 2019/03/26
"4937717").PN. OR USOCR 11:48 AM
("5272611").URPN.
L3 3 ("5272611").URPN. USPAT OR ON ON 2019/03/26
12:20 PM
L4 19 ("20080129543" | US-PGPUB; USPAT; OR ON ON 2019/03/26
"3264465" | "4181929"| |USOCR 12:20 PM
"5272611" | "5550333" |
"5806963" | "6517225" |
"6805462" | "7988343" |
"8025428" | "8172438" |
"8342714" | "8734163" |
"8931932" | "9103495" |
"D399595" | "D573286" |
"D646840").PN. OR
("9567899").URPN.
L5 8 ("4220981" | "6517225" | |US-PGPUB; USPAT; OR ON ON 2019/03/26
"6805462" | USOCR 12:24 PM
"RE30000").PN. OR
("8172438").URPN.
L6 21 (drilling with rig with US-PGPUB; USPAT; OR ON ON 2019/03/26
lighting with system) USOCR 12:26 PM
L7 9 ("20050083690" | US-PGPUB; USPAT; OR ON ON 2019/03/26
"20080266859" | USOCR 12:42 PM
"3827197" | "4450507" |
"5272609" | "5432691" |
"5551199" | "6607285" |
"7988343").PN.
L8 5 ("20050083690" | US-PGPUB; USPAT; OR ON ON 2019/03/26
"5432691" | "5551199" | |USOCR 12:43 PM
"6607285" |
"7988343").PN.
L9 2 (("20150184840") or US-PGPUB; USPAT; OR OFF OFF 2019/03/26
("5272611")).PN. USOCR 01:03 PM
L10 591 F21S8/088.cpc. US-PGPUB; USPAT; OR ON ON 2019/03/26
USOCR 01:08 PM
L11 7 ("10125935""10145544"|" |US-PGPUB; USPAT OR ON ON 2019/03/26
02/25/2021 02:05:56 PM Page 1 of 3

Workspace: app16138723
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20180010748"|"20180163 01:10 PM
956"|"20180187873"|"931
6390"|"D757343").PN.

L12 3 (drilling with rig).ab. and |US-PGPUB; USPAT; OR ON ON 2019/08/09
(safety with net) and USOCR 01:01 PM
(light)

L13 2 (("20160109079") or US-PGPUB; USPAT; OR OFF OFF 2019/08/09
("20190242218")).PN. USOCR 02:28 PM

L14 982 F21v21/116.cpc. US-PGPUB; USPAT; OR ON ON 2019/09/06

USOCR 02:00 PM

L15 2073 F21V33/00.cpc. US-PGPUB; USPAT; OR ON ON 2019/09/06

USOCR 02:01 PM

L16 563 (drilling with rig) and FPRS; EPO; JPO; OR ON ON 2019/09/06
(light) DERWENT; IBM_TDB 02:29 PM

L17 2 ("2018/0187873").urpn. US-PGPUB; USPAT; OR ON ON 2020/11/13
AND (PGPB | USPT | USOCR 03:42 PM
USOC).dbnm.

L18 8 (oil WITH crown WITH US-PGPUB; USPAT OR ON ON 2020/11/13
light$3) AND (rail 03:47 PM
handrail$3)

L19 40 (oil SAME light$3).ab. US-PGPUB; USPAT OR ON ON 2020/11/13
AND ((rail handrail$3) 03:52 PM
SAME (light$3))

L20 53 (railing WITH light$3 US-PGPUB; USPAT OR ON ON 2020/11/17
WITH bracket) 10:29 AM

L21 5 (oil WITH rig) SAME US-PGPUB; USPAT OR ON ON 2020/11/17
((walk$3 catwalk) WITH 02:13 PM
(rail$3 handrail$3))

L22 0 (oil WITH crown) SAME  |US-PGPUB; USPAT OR ON ON 2020/11/17
((walk$3 catwalk) WITH 02:14 PM
(rail$3 handrail$3))

L23 7 (oil WITH crown) SAME  [US-PGPUB; USPAT OR ON ON 2020/11/17
((walk$3 catwalk) ) 02:36 PM

L24 516 F2158/088.cpc. US-PGPUB; USPAT OR ON ON 2020/11/17

02:37 PM

L25 28 L24 AND oil US-PGPUB; USPAT OR ON ON 2020/11/17

02:39 PM

L26 13368 ((oil drill$3) WITH US-PGPUB; USPAT OR ON ON 2020/11/17
(platform crown rig$3 03:22 PM
structure frame)) AND
(walk$3)

02/25/2021 02:05:56 PM Page 2 of 3

Workspace: app16138723
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L27 1237 ((oil drill$3) WITH US-PGPUB; USPAT OR ON ON 2020/11/17
(platform crown rig$3 03:22 PM
structure frame)) SAME
(walk$3)

L28 579 (((oil drill$3) WITH US-PGPUB; USPAT OR ON ON 2020/11/17
(platform crown rig$3 03:23 PM
structure frame)) SAME
(walk$3) ) AND (light$3
lamp$3)

L29 1 ("20080013059").pn. US-PGPUB; USPAT OR ON ON 2021/01/26

12:49 PM

L30 2 "20080013059" US-PGPUB; USPAT OR ON ON 2021/01/26

01:02 PM
L31 1 ("20080013059").pn. US-PGPUB; USPAT OR ON ON 2021/01/26
01:06 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

02/25/2021 02:05:56 PM Page 3 of 3

Workspace: app16138723
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ELECTRONICALLY FILED IN THE
UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 17/016,083 Confirmation No.: 6643
Applicant: C&M Oilfield Rentals, LLC
Filed: September 9, 2020
TC/AU.: 2879
Examiner: Hines, Anne M.
Docket No.: 120257-5001 US04
Customer No.: 9629
Title: ELEVATED STRUCTURE-MOUNTED
LIGHTING SYSTEM

RESPONSE UNDER AFCP 2.0 TO FINAL OFFICE ACTION
DATED 29 JANUARY 2021
Dear Examiner:

In response to the Final Office Action dated 29 January 2021, please consider the above-
identified application in light of the following claim amendments and remarks, filed under the

PTO’s AFCP 2.0.

Approved for entry. /BMH/ 02/25/2021

Petitioner Ensign
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Bibliographic Data

Application No: 17/01 6,083

Foreign Priority claimed: O Yes @ No

35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
Verified and Acknowledged: [/ANNE M HINES/ ||

Examiner's Signature

Initials

Title:

|ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
09/09/2020 362 2879 120257-5001 US04
RULE
APPLICANTS
C&M OILFIELD RENTALS, LLC, CODY, WY,
INVENTORS

JOSHUA C. ALLISON, CODY, WY, UNITED STATES
JOSH HAALAND, CODY, WY, UNITED STATES
JESSICA IVANOFF, CODY, WY, UNITED STATES

CONTINUING DATA
This application is a CIP of 16571527 09/16/2019 PAT 10900626
16571527 is a CON of 16138723 09/21/2018 PAT 10473282
16138723 is a CIP of 16009032 06/14/2018 PAT 10711961
16009032 has PRO of 62643663 03/15/2018

FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED**
09/18/2020

** SMALL ENTITY **

STATE OR COUNTRY
UNITED STATES

ADDRESS

Morgan, Lewis & Bockius LLP (WA)
1111 Pennsylvania Avenue, N.W.
Washington, DC 20004

UNITED STATES

FILING FEE RECEIVED
$2,855
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Exhibit 1002 - 28 of 371



Electronic Patent Application Fee Transmittal

Application Number: 17016083

Filing Date: 09-Sep-2020

Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON

Filer: Archis Vasant Ozarkar

Attorney Docket Number: 120257-5001 US04

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-;l'g(t;)l in
Basic Filing:
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2202 3 50 150

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Petitioner Ensign
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Description Fee Code Quantity Amount SuB—;’;(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 150

Exhibit

Petitioner Ensign
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Electronic Acknowledgement Receipt

EFS ID: 41916103

Application Number: 17016083

International Application Number:

Confirmation Number: 6643
Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON
Customer Number: 9629
Filer: Archis Vasant Ozarkar

Filer Authorized By:

Attorney Docket Number: 120257-5001 US04
Receipt Date: 12-FEB-2021
Filing Date: 09-SEP-2020
Time Stamp: 16:17:39
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $150

RAM confirmation Number E20212BG18142720
Deposit Account 500310
Authorized User Archis Ozarkar

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.21 (Miscellaneous fees and charges)

Petitioner Ensign
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File Listing:

Document o . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
30300
1 Fee Worksheet (SB06) fee-info.pdf no 2
80dce92b13132dc4aB81a9623c6da212761,

15fal

Warnings:

Information:

Total Files Size (in bytes){ 30300

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

PTO/SB/434 (05-13)

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

Practitioner Docket No.: Application No.: Filing Date:
120257-5001 US04 17016083 September 9, 2020
First Named Inventor: Title:

Joshua C. Allison Elevated Structure-Mounted Lighting System

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

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

2. The above-identified application contains an outstanding final rejection.

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

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

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.

6. This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR

1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

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

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

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

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

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

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

/Archis (Neil) Ozarkar/ 2021-02-12

(Print/Typed Registration No.

' Archis (Neil) Ozarkar 71265

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

ITJ * Total of 1 forms are submitted.
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (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, pursuantto 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. Arrecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

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

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

EFS ID: 41916036

Application Number: 17016083

International Application Number:

Confirmation Number: 6643
Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON
Customer Number: 9629
Filer: Archis Vasant Ozarkar

Filer Authorized By:

Attorney Docket Number: 120257-5001 US04
Receipt Date: 12-FEB-2021
Filing Date: 09-SEP-2020
Time Stamp: 16:14:30
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y V " I. . 9
Number Message Digest | Part/.zip| (if appl.)
248510
1 After Final Consideration Program CM_5001-US04_AFCP_FORM. no 5
REqUESt pdf 057782b678730c4e364a6935f01729272d
6cas9
Warnings:
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Information:

158024
CM5001-
2 Response After Final Action US04_RespAFCP2_0_add3clai no 9
ms_pdf 923f11208222091d84e 14bb7febf6fbd74ed
fibe

Warnings:

Information:

Total Files Size (in bytes){ 406534

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.

Petitioner Ensign
Exhibit 1002 - 36 of 371



Appl. No.:
Applicant:
Filed:
TC/AU.:
Examiner:

Docket No.:

Customer No.:

Title:

Dear Examiner:

ELECTRONICALLY FILED IN THE
UNITED STATES PATENT AND TRADEMARK OFFICE

17/016,083 Confirmation No.: 6643
C&M Oilfield Rentals, LLC

September 9, 2020

2879

Hines, Anne M.

120257-5001 US04

9629

ELEVATED STRUCTURE-MOUNTED
LIGHTING SYSTEM

RESPONSE UNDER AFCP 2.0 TO FINAL OFFICE ACTION

DATED 29 JANUARY 2021

In response to the Final Office Action dated 29 January 2021, please consider the above-

identified application in light of the following claim amendments and remarks, filed under the

PTO’s AFCP 2.0.

Petitioner Ensign
Exhibit 1002 - 37 of 371



RESPONSE UNDER AFCP 2.0 ATTY DKT 120257-5001 US04
ELECTRONICALLY FILED ON 12 FEBRUARY 2021 APPLICATION NO. 17/016,649

AMENDMENTS TO THE CLAIMS
1. (Currently Amended) A modular lighting system mounted on a rig, the modular lighting

system comprising;

a plurality of light units, each light unit separately attached to a crown deck of the rig, and

each light unit comprising:
a mounting pole;
a light fixture comprising one or more lights; and
a bracket configured to attach the mounting pole to the [[a]] crown deck of the rig.

2. (Previously Presented) The lighting system of claim 1, wherein the bracket is connected to

the crown deck of the rig using bolts.

3. (Previously Presented) The lighting system of claim 1, wherein the bracket is connected to

the crown deck of the rig using a magnet.
4. (Original) The lighting system of claim 3, wherein the magnet is a neodymium magnet.

5. (Previously Presented) The lighting system of claim 1, wherein the bracket is configured

to be connected to an underside of the base of the crown deck of the rig.

6. (Original) The lighting system of claim 1, wherein the lighting system further comprises a

plurality of solar panels.

7. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar

panels is configured to be connected to either the base or the side of the crown deck of the rig.

8. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

battery.
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9. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar
panels is structurally coupled to either the base or the side of the crown deck of the rig in a first

position or a second position.

10.  (Previously Presented) The lighting system of claim 9, wherein when the one or more of
the plurality of solar panels is in the first position, the one or more of the plurality of solar panels

are oriented in an operational position.

11.  (Previously Presented) The lighting system of claim 10, wherein when the one or more of
the plurality of solar panels is in the second position, the one or more of the plurality of solar panels

are oriented in a transport position.

12.  (Original) The lighting system of claim 6, wherein the lighting system further comprises a

power inverter.

13.  (Original) The lighting system of claim 6, wherein the lighting system further comprises a

step converter.
14. (Original) The lighting system of claim 1, wherein the rig is a drilling rig.

15-21. (Cancelled)
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ELECTRONICALLY FILED ON 12 FEBRUARY 2021 APPLICATION NO. 17/016,649

22, (Currently Amended) A method of illuminating a wellsite, comprising the steps of:

attaching meuntie a plurality of mounting poles to [[on]] a crown deck of a rig, wherein

each of the plurality of mounting poles is separately attached to the crown deck;

mounting a plurality of lights to the plurality of mounting poles, wherein each of the
plurality of mounting poles supports at least one of the plurality of lights, and each of the plurality
of lights is mounted to only one of the plurality of mounting poles; and

illuminating the wellsite using the plurality of lights.

23.  (Previously Presented) The method of claim 22, further comprising individually adjusting

each of the plurality of lights.

24, (Currently Amended) The method of claim 22, wherein attaching meunting a plurality of
mounting poles on a crown deck of a rig comprises:
attaching a removable bracket to one or more of the mounting poles; and

using the removable bracket to attach one or more of the mounting poles to the rig.
25. (Previously Presented) The method of claim 22, further comprising:

coupling each light of the plurality of lights to one or more cables; and

coupling the one or more cables to the rig.

26. (Previously Presented) The method of claim 22, further comprising installing a safety net

below one of the plurality of lights.
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27. (Currently Amended) A rig comprising:
a derrick;
a crown deck at the top of the derrick; and

a plurality of light units, each light unit separately attached to the crown deck, each light

unit comprising:
a mounting pole, wherein each light unit comprises a separate mounting pole, such
that the system comprises a plurality of mounting poles; and
a light fixture comprising one or more lights, the light fixture coupled to the

mounting pole.
28.  (Previously Presented) The rig of claim 27, further comprising safety nets connected to the
rig.
29. (Previously Presented) The rig of claim 27, wherein the light fixture is coupled to the rig

using a cable.

30.  (Previously Presented) The rig of claim 27, wherein the light fixture may be coupled to the
mounting pole in a first position or a second position and, when the light fixture is in the first

position, the one or more lights of the light fixture are oriented away from the rig.

31.  (Previously Presented) The rig of claim 30, wherein, when the light fixture is in the second

position, the one or more lights of the light fixture are oriented towards the rig.
32. (Previously Presented) The rig of claim 27, wherein the rig is a drilling rig.

33.  (Previously Presented) The lighting system of claim 1, wherein the bracket is welded to

the crown deck of the rig.
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34 (New) The lighting system of claim 1, wherein each light unit is directly attached to the

crown deck of the rig.

35. (New) The method of claim 22, wherein each of the plurality of mounting poles is directly

attached to the crown deck.

36.  (New) The rig of claim 27, wherein each light unit is directly attached to the crown deck

of the rig.
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REMARKS

Claims 1-14 and 22-33 were previously pending. Claims 1, 22, 24, and 27 have been
amended in this response. Claims 34-36 have been added and no claims have been cancelled.

Accordingly, claims 1-14 and 22-36 are currently pending.
Examiner Interview Summary

An examiner interview was held on February 9, 2021. The applicant explained the
differences between the claimed modular lighting system and the cited prior art and presented
proposed claim amendments to clarify those distinctions. Additional potential claim amendments
were also discussed to clarify those distinctions. While no final agreement was reached, the

applicant is presenting claim amendments in this response consistent with the interview.
Allowable Claims

The applicant appreciates the examiner’s indication that 15 currently pending claims are

patentable other than being dependent upon a base claim facing rejection.
Prior Art Rejections

With respect to the rejected claims, the applicant respectfully submits that the cited prior
art reference discloses a fundamentally different device than that described and claimed in the
pending application. Thus, for at least the following reasons, the applicant requests that the

outstanding rejections be withdrawn and all pending claims allowed to proceed to issuance.

Claims 1-2, 14, 22-24, 27, and 30-31 stand rejected as anticipated by U.S. 2015/0184840
(“Gowanlock™). The office action states, in the “Response to Arguments,” that the “feature of a
modular system that is assembled using multiple standalone pieces is not claimed in the claims.”

The claim amendments clarify this distinction, as explained below.

The cited prior art reference, Gowanlock, discloses a frame-based lighting system that was
previously used on drilling rigs. Gowanlock describes a “lighting frame 205” which is attached
to the crown deck of the rig using “four corner support posts 220.” Gowanlock at § 0044, Fig. 6.
The four corner support ports 220 are thus fundamentally tied together to support the lighting
frame 205.
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As previously noted, the claimed invention, on the other hand, “is modular and assembled
using multiple standalone pieces that may be configured to different structures.” /d. at para. 0019.
Claim 1 requires (inter alia) a plurality of light units, with each light unit comprising its own
individual mounting pole and a bracket configured to attach that pole to the crown deck of the rig.
Claim 1 further recites that “each light unit [is] separately attached to the crown deck of the rig.”

Independent claims 22 and 27 are correspondingly amended.

The final office action rejection asserts that element 210 (along with lights 215 and a
bracket 285) in Gowanlock corresponds to claimed light unit. Final Office Action dated 29
January 2021, at 2. Each element 210 from Gowanlock, however, connects to the lighting frame
205, which—as a whole—attaches to the crown deck at the four corner support posts 220. Each
element 210 from Gowanlock, therefore, cannot satisfy the claimed requirement that “each light
unit [is] separately attached to a crown deck of the rig.” (Emphasis added.) As noted above, the
primary point of the lighting system disclosed in Gowanlock is that the lights attach to the frame,
and the entirety of the lighting frame attaches as a single unit to the crown deck. Because
Gowanlock does not disclose a plurality of light units that each are separately attached to the
crown deck of the rig, it cannot be said to anticipate claim 1, or claims 22 and 27 for the same

reason, or any of the claims depending from those three independent claims.

Claim 2 is allowable for the at least same reasons discussed above. In addition, claim 2
adds the limitation that the bracket is connected to the crown deck of the rig using bolts, and the
office action states that this element is disclosed in paragraph 0050 of Gowanlock. That paragraph
does mention brackets 300 that can be attached to the crown deck of the rig using bolts, but those
brackets are not bracket 285 identified in claim 1. Brackets 300 attach corner support posts 220
of the frame to the crown deck. This distinction again highlights that Gowanlock does not disclose

light units that are “separately attached” to the crown deck of a drilling rig.

For at least the foregoing reasons, the applicant respectfully submits that all pending

claims are properly patentable and should be allowed to proceed to issuance.
Conclusion

If there are any unpaid fees due in connection with this filing, please charge the fee to
Deposit Account No. 50-0310, referencing 120257-5001 US04. If, while considering this reply,

the Examiner believes that a telephone conference would be beneficial towards furthering

8
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prosecution of this case, the Examiner is strongly encouraged to contact the undersigned attorney

at the number listed.

Dated: 12 February 2021 Respectfully submitted,

Customer Number: 09629 [Archis (Neil) V. Ozarkar/
Archis (Neil) V. Ozarkar
Registration No.: 71265
MORGAN, LEWIS & BOCKIUS LLP
713-890-5000 x 5401
Attorney for Applicant

119033337
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

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

Application or Docket Number Filing Date
PATENT APPLlcg;rggmifgiggggglf\glsl\lATION RECORD 171016083 09/09/2020 ()t be Maiked

ENTITY: LARGE [J smaLL [ micro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x 3100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi;“??gl(o;\; SIZE FEE (37 for small entity) for each additional 50 sheets or
1ots fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[:] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 02/12/2021 Z‘E?AEAF;N'NG ggg\ﬁ%ﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
2|28 29 Minus | ** 26 =3 x $100 = 300
é !£7dCeF;)F§e1n1céc(ahr)1)t «3 Minus | =* 3 =0 x $480 = 0
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 300
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
REX"FAT'E';‘NG PRNELC‘I"C?SSRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | @7cFr116() Minus — x s0 -
O [ Independent . : i -
E 370#{1.1%)) Minus = x $0 =
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /STEPHEN TYLER HOLLAND/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

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

1/f you need assistance in completing the form, call 1-800-PTO-97199 and select option 2.
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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 DOCKETNO. |  CONFIRMATION NO. |
17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04 6643
9629 7590 . 02/12/2021 | EXAMINER |
Morgan, Lewis & Bockius LLP (WA)
1111 Pennsylvania Avenue, N.W. HINES, ANNE M
Washington, DC 20004
| ART UNIT | PAPER NUMBER |
2879
| NOTIFICATION DATE | DELIVERY MODE |
02/12/2021 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):

karen.catalano @ morganlewis.com
patents @ morganlewis.com

PTOL-90A (Rev. 04/07)

Petitioner Ensign
Exhibit 1002 - 47 of 371



Application No. Applicant(s)

17/016,083 ALLISON etal.

. iy . i AlA (First | t P
Applicant-Initiated Interview Summary im?x,,e; INES G:it to Fi(le;r;tatn:: s 9
2879 Yes 10f1

ANNE M HINES Primary Examiner Telephonic
Archis Ozarkar Attorney

Date of Interview: 09 February 2021

Issues Discussed:

35U.S.C. 102

Proposed amendment to independent claims to overcome prior art of previous office action. Specifically
discussed differences between Gowanlock reference and Applicant's invention. Discussed proposed
amendment with regard to Gowanlock reference.

Attachment

/ANNE M HINES/
Primary Examiner, Art Unit 2879

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

Please further see:

MPEP 713.04

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

37 CFR § 1.2 Business to be transacted in writing

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

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20210209
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PrROPOSED CLAIM AMENDMENTS FOR EXAMINER INTERVIEW ATty DKT 120257-5001 US04
APPLICATION NO. 17/016,649

PROPOSED AMENDMENTS TO THE CLAIMS

1. (Proposed Amendment for Discussion) A modular lighting system mounted on a rig, the

modular lighting system comprising;

a plurality of structurally independent light units, each light unit comprising:

a mounting pole;

alight fixture comprising one or more lights; and

a bracket configured to attach the mounting pole to a crown deck of the rig.
2. (Previously Presented) The lighting system of claim 1, wherein the bracket is connected to
the crown deck of the rig using bolts.
3. (Previously Presented) The lighting system of claim 1, wherein the bracket is connected to

the crown deck of the rig using a magnet.
4. (Original) The lighting system of claim 3, wherein the magnet is a neodymium magnet.

5. (Previously Presented) The lighting system of claim 1, wherein the bracket is configured

to be connected to an underside of the base of the crown deck of the rig.

6. (Original) The lighting system of claim 1, wherein the lighting system further comprises a

plurality of solar panels.

7. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar

panels is configured to be connected to either the base or the side of the crown deck of the rig.

8. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

battery.
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9. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar
panels is structurally coupled to either the base or the side of the crown deck of the rig in a first

position or a second position.

10. (Previously Presented) The lighting system of claim 9, wherein when the one or more of
the plurality of solar panels is in the first position, the one or more of the plurality of solar panels

are oriented in an operational position.

11. (Previously Presented) The lighting system of claim 10, wherein when the one or more of
the plurality of solar panels is in the second position, the one or more of the plurality of solar panels

are oriented in a transport position.

12. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

power inverter.

13. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

step converter.
14. (Original) The lighting system of claim 1, wherein the rig is a drilling rig.

15-21. (Cancelled)
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22. (Proposed Amendment for Discussion) A method of illuminating a wellsite,

comprising the steps of:

mounting a plurality of mounting poles on a crown deck of a rig, wherein each of the

plurality of mounting poles is structurally independent from the remaining plurality of mounting

poles;

mounting a plurality of lights to the plurality of mounting poles, wherein each of the
plurality of mounting poles supports at least one of the plurality of lights, and each of the plurality

of lights is mounted to only one of the plurality of mounting poles; and
illuminating the wellsite using the plurality of lights.

23. (Previously Presented) The method of claim 22, further comprising individually adjusting

each of the plurality of lights.

24. (Previously Presented) The method of claim 22, wherein mounting a plurality of mounting

poles on a crown deck of a rig comprises:

attaching a removable bracket to one or more of the mounting poles; and

using the removable bracket to attach one or more of the mounting poles to the rig,
25. (Previously Presented) The method of claim 22, further comprising:

coupling eachlight of the plurality of lights to one or more cables; and

coupling the one or more cables to the rig.

26. (Previously Presented) The method of claim 22, further comprising installing a safety net

below one of the plurality of lights.
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27. (Proposed Amendment for Discussion) A rig comprising:
a derrick;
a crown deck at the top of the derrick; and

a plurality of structurally independent light units attached to the crown deck, each light unit

comprising:

amounting pole, wherein each light unit comprises a separate mounting pole, such

that the system comprises a plurality of mounting poles; and

a light fixture comprising one or more lights, the light fixture coupled to the
mounting pole.
28. (Previously Presented) The rig of claim 27, further comprising safety nets connected to the
rig.
29. (Previously Presented) The rig of claim 27, wherein the light fixture is coupled to the rig

using a cable.

30. (Previously Presented) The rig of claim 27, wherein the light fixture may be coupled to the
mounting pole in a first position or a second position and, when the light fixture is in the first

position, the one or more lights of the light fixture are oriented away from the rig.

3L (Previously Presented) The rig of claim 30, wherein, when the light fixture is in the second

position, the one or more lights of the light fixture are oriented towards the rig.
32. (Previously Presented) The rig of claim 27, wherein the rig is a drilling rig.

33. (Previously Presented) The lighting system of claim 1, wherein the bracket is welded to

the crown deck of the rig.
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Application No. Applicant(s)

17/016,083 ALLISON et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ANNE M HINES 2879 Yes

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 1/8/2021.
U A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)lyl This action is FINAL. 2b) [J This action is non-final.

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

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-14 and 22-33 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.

6) (OJ Claim(s) ___ is/are allowed.

7) Claim(s) 1-2,14,22-24,27,30-31 and 33 is/are rejected.

8) Claim(s) 3-13,25-26 and 28-29 is/are objected to.

9) [0 Claim(s) ____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)& The drawing(s) filed on 9/9/2020 is/are: a)¥ accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)d All b)(J Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [ Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210125
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A personshall be entitled to a patent unless —

(a)(1) the claimedinventionwaspatented, describedina printed publication, orin public use, onsale,
orotherwise available to the public before the e ffective filing date ofthe claimedinvention.

(a)(2) the claimedinventionwasdescribedin a patentissued under section 151, orinanapplication
for patent published or deemed published under section 122(b}, in which the patent or application, as
the case maybe, names another inventor and was effectivelyfiled before the effective filihgdate of
the claimed invention.

Claim(s) 1-2, 14, 22-24, 21, 30-31, and 33 is/are rejected under 35 U.S.C. 102(a)(1) and 102(a)(2)

as being anticipated by Gowanlock et al. (US 2015/0184840).

Regarding claim 1, Gowanlock discloses a lighting system mounted on a rig, the lighting system
comprising a plurality of light units (210 & 215; Paragraph [0043]), each light unit comprising a mounting
pole (210; Paragraph [0043]), a light fixture comprising one or more lights (215; Paragraph [0043]), and a

bracket configured to attachthe mounting pole to a crown deck of the rig (285; Paragraph [0048]).
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Regarding claim 2, Gowanlock further discloses wherein the bracket is connected to the crown
deck of the rig using bolts (Paragraph [0050]).

Regarding claim 14, Gowanlock further discloses wherein the rig is a drilling rig (Paragraph
[0042]).

Regarding claim 22, Gowanlock discloses a method of illuminating a wellsite comprising the
steps of mounting a plurality of mounting poles on a crown deck of a rig (210; Paragraph [0043]),
mounting a plurality of lights to the plurality of mounting poles (215; Paragraph [0043]), wherein each of
the plurality of mounting poles supports at least one of the plurality of lights, and each of the plurality of
lights is mounted to only one of the plurality of mounting poles, and illuminating a wellsite using the
plurality of lights (Paragraph [0043]).

Regarding claim 23, Gowanlock further discloses individually adjusting each of the plurality of
lights (Paragraph [0043]).

Regarding claim 24, Gowanlock further discloses attaching a removable bracket to one or more
of the mounting poles, and using the removable bracket to attach one or more of the mounting poles to
the rig(285; Paragraph [0044,0048]).

Regarding claim 27, Gowanlock discloses a rig comprising a derrick (Fig. 7; Paragraph[Paragraph
[0004], Paragraph[0042]), and a plurality of light units attachedto the crown deck, each light unit
comprising a mounting pole (210; Paragraph [0043]), wherein each light unit comprises a separate
mounting pole, such that the system comprises a plurality of mounting poles, and a light fixture
comprising one or more lights (215; Paragraph[0043]), the light fixture coupled to the mounting pole.

Regarding claim 30, Gowanlock further discloses wherein the light fixture may be coupled to the
mounting pole in a first position or a second position and, when the light fixture is in the first position,

the one or more lights of the light fixture are oriented away from the rig (Paragraph [0043]).
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Regarding claim 31, Gowanlock further discloses wherein when the light fixture is in the second
position, the one or more lights of the light fixture are oriented towards the rig (Paragraph [0043]).

Regarding claim 32, Gowanlock further discloses wherein the rig is a drilling rig (Paragraph
[0042]).

Regarding claim 33, Gowanlock further discloses wherein the bracket is welded to the crown

deck of the rig (Paragraph[0048]).

Allowable Subject Matter
Claims 3-13, 25-26, and 28-29 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewrittenin independent form including all of the limitations of the base claim

and any intervening claims.

Response to Arguments

Applicant's arguments filed January 8, 2021 have been fully considered but they are not
persuasive.

With respect to the Gowanlock reference, Applicant argues that Gowanlock’s invention is
materially different from Applicant’s claimedinvention and that Gowanlock discloses a lighting system
thatis the same as therig lighting frame systems that Applicant’s invention distinguishes itself over.
Applicant arguesthat their claimed invention is modular and assembled using multiple standalone
pieces that may be configured to different structures and that Gowanlock’s disclosure does not disclose
the invention of claim 1 of the application because the ‘light support posts’ and ‘light holding platforms’
are not attachedtothe crown deck of the rig but to the outer structuralframe which is attachedtothe
adjustable frame portion which is attached to the crown deck of the rig via corner support posts.

Applicant arguesthat their invention has been commercially successful.
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The Examiner respectfully disagrees. The Examiner notes that claim 1 does not require that the
bracket and mounting pole be directly attachedto the crown deck of the rig; as such, Gowanlock’s
disclosure of a plurality of light units with mounting poles, a light fixture comprising one or more lights,
and a bracket that are attachedtothe crown deck of the rig via the outer structuralframe and the
adjustable frame portion is considered as meeting the claimed limitations. Further the Examiner notes
that the feature of a modular system that is assembled using multiple standalone pieces is not claimed
in the claims and that claims are treated based on their broadest reasonable interpretationand that
limitations cannot be read in from the specification. Finally, with regardsto commercialsuccess, the
Examiner notes that no evidence has been provided to support this argument and that arguments of

Applicant’s attorney cannot take the place of evidence in the record.

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).

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

SIX MONTHS from the date of this final action.
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Any inquiry concerning this communication or earlier communications from the examiner
should be directedto ANNE M HINES whose telephone number is (571)272-2285. The examinercan
normally be reached on M-F: 8:00-4:30.

If attemptsto reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Georgia Epps canbe reached on 571-272-2328. 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).

/Anne M Hines/
Primary Examiner
Art Unit 2879
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UNITED STATES PATENT AND TRADEMARK OFFICE

17/016,083 Confirmation No.: 6643
C&M Oilfield Rentals, LLC

September 9, 2020

2879

Hines, Anne M.

120257-5001 US04

9629

ELEVATED STRUCTURE-MOUNTED
LIGHTING SYSTEM

Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

RESPONSE TO OFFICE ACTION MAILED DECEMBER 9, 2020

Dear Examiner:

In response to the Office Action mailed December 9, 2020, please amend and consider the

above-identified application in light of the following remarks:
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AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Previously Presented) A lighting system mounted on a rig, the lighting system comprising:
a plurality of light units, each light unit comprising:
a mounting pole;
a light fixture comprising one or more lights; and
a bracket configured to attach the mounting pole to a crown deck of the rig.

2. (Previously Presented) The lighting system of claim 1, wherein the bracket is connected to

the crown deck of the rig using bolts.

3. (Previously Presented) The lighting system of claim 1, wherein the bracket is connected to

the crown deck of the rig using a magnet.
4. (Original) The lighting system of claim 3, wherein the magnet is a neodymium magnet.

5. (Previously Presented) The lighting system of claim 1, wherein the bracket is configured

to be connected to an underside of the base of the crown deck of the rig.

6. (Original) The lighting system of claim 1, wherein the lighting system further comprises a

plurality of solar panels.

7. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar

panels is configured to be connected to either the base or the side of the crown deck of the rig.

8. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

battery.
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9. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar
panels is structurally coupled to either the base or the side of the crown deck of the rig in a first

position or a second position.

10.  (Previously Presented) The lighting system of claim 9, wherein when the one or more of
the plurality of solar panels is in the first position, the one or more of the plurality of solar panels

are oriented in an operational position.

11.  (Previously Presented) The lighting system of claim 10, wherein when the one or more of
the plurality of solar panels is in the second position, the one or more of the plurality of solar panels

are oriented in a transport position.

12.  (Original) The lighting system of claim 6, wherein the lighting system further comprises a

power inverter.

13. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

step converter.

14. (Original) The lighting system of claim 1, wherein the rig is a drilling rig.

15-21. (Cancelled)

22, (Previously Presented) A method of illuminating a wellsite, comprising the steps of:
mounting a plurality of mounting poles on a crown deck of a rig;

mounting a plurality of lights to the plurality of mounting poles, wherein each of the
plurality of mounting poles supports at least one of the plurality of lights, and each of the plurality

of lights is mounted to only one of the plurality of mounting poles; and

illuminating the wellsite using the plurality of lights.
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23. (Previously Presented) The method of claim 22, further comprising individually adjusting

each of the plurality of lights.

24, (Previously Presented) The method of claim 22, wherein mounting a plurality of mounting

poles on a crown deck of a rig comprises:

attaching a removable bracket to one or more of the mounting poles; and

using the removable bracket to attach one or more of the mounting poles to the rig.
25. (Previously Presented) The method of claim 22, further comprising:

coupling each light of the plurality of lights to one or more cables; and

coupling the one or more cables to the rig.

26. (Previously Presented) The method of claim 22, further comprising installing a safety net

below one of the plurality of lights.
27. (Previously Presented) A rig comprising;
a derrick;
a crown deck at the top of the derrick; and
a plurality of light units attached to the crown deck, each light unit comprising:

a mounting pole, wherein each light unit comprises a separate mounting pole, such

that the system comprises a plurality of mounting poles; and

a light fixture comprising one or more lights, the light fixture coupled to the

mounting pole.
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28. (Previously Presented) The rig of claim 27, further comprising safety nets connected to the
rig.

29. (Previously Presented) The rig of claim 27, wherein the light fixture is coupled to the rig

using a cable.

30.  (Previously Presented) The rig of claim 27, wherein the light fixture may be coupled to the
mounting pole in a first position or a second position and, when the light fixture is in the first

position, the one or more lights of the light fixture are oriented away from the rig.

31 (Previously Presented) The rig of claim 30, wherein, when the light fixture is in the second

position, the one or more lights of the light fixture are oriented towards the rig.
32. (Previously Presented) The rig of claim 27, wherein the rig is a drilling rig.

33.  (New) The lighting system of claim 1, wherein the bracket is welded to the crown deck of

the rig.
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REMARKS

Claims 1-21 were originally presented. Claims 15-21 were previously cancelled and
claims 22-32 were added. Claim 33 has been added and no claims have been cancelled or

amended in the present response. Accordingly, claims 1-14 and 22-33 are currently pending.

The applicant notes with thanks the examiner’s indication that 15 of the 25 claims
currently pending are properly patentable. With respect to the 10 rejected claims, the applicant
respectfully submits that the one cited prior art reference discloses a fundamentally different
device than that described and claimed in the pending application. Thus, for at least the following
reasons, the applicant requests that the outstanding rejections be withdrawn and all pending claims

allowed to proceed to issuance.

Claims 1-2, 14, 22-24, 27, and 30-31 stand rejected as anticipated by U.S. 2015/0184840
(“Gowanlock™). Respectfully, as discussed in the specification of the pending application,
Gowanlock discloses a prior art system that is materially different from the presently claimed
invention. In paragraph 0003, the inventors describe the frame-based systems that were
previously used for lighting systems on drilling rigs. These prior “rig lighting frame systems”
create multiple logistical and financial concerns “[blecause they are a single structural unit.” /d.
This is precisely the type of system disclosed in Gowanlock. This reference describes a “lighting
frame 205 which is attached to the crown deck of the rig using “four corner support posts 220.”
Gowanlock at para. 0044, Fig. 6. “[R]igidly connected” to each corner support post 200 is “a pair
of load bearing members 235.” /d. at para. 0045. Gowanlock seeks to make the overall assembly
flexible to fit multiple rig types, but this is accomplished using “adjustable frame portion 225,”
which supports “solid beams 250” with “light holding platforms 285... welded, or otherwise
attached to the beams 250.” Id. at para. 0044-0048. The overall structure of Gowanlock is plainly
the same as the “rig lighting frame systems” discussed and distinguished in the pending

application.

The claimed invention, on the other hand, “is modular and assembled using multiple
standalone pieces that may be configured to different structures.” /d. at para. 0019. This approach
is reflected in currently pending claim 1, which requires (inter alia) a plurality of light units, with
each light unit comprising its own individual mounting pole and a bracket configured to attach

that pole to the crown deck of the rig. The examiner identifies element 210 in Gowanlock as
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corresponding to the mounting pole of claim 1 and element 285 as the bracket configured to attach
the mounting pole to the crown deck of the rig. Respectfully, that interpretation ignores the actual

structure disclosed in Gowanlock.

Elements 210 are “light support posts” which are attached to light holding platforms 285.
Gowanlock at para. 0048. As noted above, light holding platforms 285 are welded or otherwise
attached to beams 250. Id. at para. 0047. Beams 250 comprise a portion of “outer structural
frame 243,” which itself forms a portion of “light bearing frame portion 230.” Id. at para. 0046.
Light bearing frame portion 230, in turn, is supported by “load bearing members 235" of
adjustable frame portion 225. Id. at para. 0045-46. Load bearing members 235 are rigidly
connected to corner support posts 220 which are, finally, used to attach the entirety of lighting
frame 205 to the crown deck of the rig. /d. at para. 0044,

Even if light support posts 210 could be referred to as “mounting poles” and light holding
platforms 285 as “brackets,” there is no plausible interpretation of Gowanlock which would result
in its anticipation of pending claim 1. Far from attaching the asserted mounting poles to the crown
deck of the rig, light holding platforms 285 attach the “poles” to outer structural frame 243, which
is attached to adjustable frame portion 225, which is attached to corner support posts 220, which
are ultimately attached to the crown deck of the rig. This is precisely the type of unwieldy and
inflexible frame-based design which the claimed invention was intended to replace — and indeed
has replaced with great commercial success. Because Gowanlock does not disclose a plurality of
mounting poles with brackets configured to attach each pole to the crown deck of the rig, it cannot

be said to anticipate any of the pending claims.

Although claim 2 should be allowable for the same reasons discussed above, the rejection
of this dependent claim underscores the disconnect between the invention of the pending
application and the system disclosed in Gowanlock. Claim 2 adds the limitation that the bracket
is connected to the crown deck of the rig using bolts, and the examiner states that this element is
disclosed in paragraph 0050 of Gowanlock. That paragraph does indeed mention brackets 300
that can be attached to the crown deck of the rig using bolts, but those brackets are not the
component identified as the brackets required in claim 1. Brackets 300 attach corner support posts
220 to the crown deck, not light support posts 210, which the examiner previously referred to as

the claimed mounting poles. This distinction between four corner supports posts — used in
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Gowanlock to attach monolithic lighting frame 205 to the rig — and the modular design of the
claimed invention — with its plurality of individual mounting poles — further confirms that the

cited reference fails to anticipate the pending claims.

For at least the foregoing reasons, the applicant respectfully submits that all pending

claims are properly patentable and should be allowed to proceed to issuance.

If there are any fees due in connection with this filing, please charge the fee to Deposit
Account No. 50-0310, referencing 120257-5001 US04. If, while considering this reply, the
Examiner believes that a telephone conference would be beneficial towards furthering prosecution
of this case, the Examiner is strongly encouraged to contact the undersigned attorney at the

number listed.
Dated: January 8, 2021 Respectfully submitted,

Customer Number: 09629 /C. Erik Hawes/
C. Erik Hawes
Registration No.: 63328
MORGAN, LEWIS & BOCKIUS LLP
713-890-5000 x 5165
Attorney for Applicant

DB1/ 118174466.1

Petitioner Ensign
Exhibit 1002 - 78 of 371



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04
CONFIRMATION NO. 6643
9629 PUBLICATION NOTICE
Morgan, Lewis & Bockius LLP (WA)
1111 Pomnsyania Avenue, N AR

Washington, DC 20004

Title:ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Publication No.US-2020-0408373-A1
Publication Date:12/31/2020

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Petitioner Ensign
Exhibit 1002 - 79 of 371



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 DOCKETNO. |  CONFIRMATION NO. |
17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04 6643
9629 7590 . 12/09/2020 | EXAMINER |
Morgan, Lewis & Bockius LLP (WA)
1111 Pennsylvania Avenue, N.W. HINES, ANNE M
Washington, DC 20004
| ART UNIT | PAPER NUMBER |
2879
| NOTIFICATION DATE | DELIVERY MODE |
12/09/2020 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):

karen.catalano @ morganlewis.com
patents @ morganlewis.com

PTOL-90A (Rev. 04/07)

Petitioner Ensign
Exhibit 1002 - 80 of 371



Application No. Applicant(s)

17/016,083 ALLISON et al.
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-- The MAILING DATE of this communication appears on the cover sheet with the corresponderce address --
Period for Reply

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 11/19/2020.
U A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) ¥ This action is non-final.
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4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-14 and 22-32 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.

6) (OJ Claim(s) ___ is/are allowed.

7) Claim(s) 1-2,14,22-24,27 and 30-32 is/are rejected.

8) Claim(s) 3-13,25-26 and 28-29 is/are objected to.

9) [0 Claim(s) ____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

a)d All b)(J Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 102
In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A personshall be entitled to a patent unless —

(a)(1) the claimedinventionwaspatented, describedina printed publication, orin public use, onsale,
orotherwise available to the public before the e ffective filing date ofthe claimedinvention.

(a)(2) the claimedinventionwasdescribedin a patentissued under section 151, orinanapplication
for patent published or deemed published under section 122(b}, in which the patent or application, as
the case maybe, names another inventor and was effectivelyfiled before the effective filingdate of
the claimed invention.

Claim(s) 1-2, 14, 22-24, 27, and 30-31 is/are rejected under 35 U.S.C. 102(a)(1) and 102(a)(2) as
being anticipated by Gowanlock et al. (US 2015/0184840).

Regarding claim 1, Gowanlock discloses a lighting system mounted on a rig, the lighting system
comprising a plurality of light units (210 & 215; Paragraph [0043]), each light unit comprising a mounting
pole (210; Paragraph[0043]), a light fixture comprising one or more lights (215; Paragraph [0043]), and a

bracket configured toattach the mounting pole to a crown deck of the rig (285; Paragraph [0048]).
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Regarding claim 2, Gowanlock further discloses wherein the bracket is connected to the crown
deck of the rig using bolts (Paragraph[0050]).

Regarding claim 14, Gowanlock further discloses wherein the rig is a drilling rig (Paragraph
[0042]).

Regarding claim 22, Gowanlock discloses a method of illuminating a wellsite comprising the
steps of mounting a plurality of mounting poles on a crown deck of a rig (210; Paragraph [0043]),
mounting a plurality of lights to the plurality of mounting poles (215; Paragraph [0043]), wherein each of
the plurality of mounting poles supports at least one of the plurality of lights, and each of the plurality of
lights is mounted to only one of the plurality of mounting poles, and illuminating a wellsite using the
plurality of lights (Paragraph [0043]).

Regarding claim 23, Gowanlock further discloses individually adjusting each of the plurality of
lights (Paragraph [0043]).

Regarding claim 24, Gowanlock further discloses attaching a removable bracket to one or more
of the mounting poles, and using the removable bracket to attach one or more of the mounting poles to
the rig (285; Paragraph [0044, 0048]).

Regarding claim 27, Gowanlock discloses a rig comprising a derrick (Fig. 7; Paragraph[Paragraph
[0004], Paragraph[0042]), and a plurality of light units attachedto the crown deck, each light unit
comprising a mounting pole (210; Paragraph [0043]), wherein each light unit comprises a separate
mounting pole, such that the system comprises a plurality of mounting poles, and a light fixture
comprising one or more lights (215; Paragraph[0043]), the light fixture coupled to the mounting pole.

Regarding claim 30, Gowanlock further discloses wherein the light fixture may be coupled to the
mounting pole in a first position or a second position and, when the light fixture is in the first position,

the one or more lights of the light fixture are oriented awayfrom the rig (Paragraph [0043]).
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Regarding claim 31, Gowanlock further discloses wherein when the light fixture is in the second
position, the one or more lights of the light fixture are oriented towardsthe rig (Paragraph [0043]).
Regarding claim 32, Gowanlock further discloses wherein the rig is a drilling rig (Paragraph

[0042]).

Allowable Subject Matter
Claims 3-13, 25-26, and 28-29 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewrittenin independent form including all of the limitations of the base claim

and any intervening claims.

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto ANNE M HINES whose telephone number is (571)272-2285. The examinercan
normally be reached on M-F: 8:00-4:30.

If attemptsto reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Georgia Epps canbe reached on 571-272-2328. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is availa ble
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).

/Anne M Hines/
Primary Examiner
Art Unit 2879
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Application Number 17016083

Filing Date 2020-09-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Joshua C. Allison
Art Unit | 2879

Examiner Name ‘

Attorney Docket Number | 120257-5001 US04

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 ne 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.

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 C. ERIK HAWES/ Date (YYYY-MM-DD) 2020-11-12
Name/Print C. ERIK HAWES Registration Number k)3328

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 1430, 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.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 the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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INFORMATION DISCLOSURE
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( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Joshua C. Allison
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Attorney Docket Number | 120257-5001 US04
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INFORMATION DISCLOSURE
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( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Joshua C. Allison
Art Unit | 2879

Examiner Name ‘

Attorney Docket Number | 120257-5001 US04

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). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
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Application Number 17016083

Filing Date 2020-09-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ’ Joshua C. Allison
Art Unit | 2879

Examiner Name ‘

Attorney Docket Number | 120257-5001 US04

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 ne 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.

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 C. ERIK HAWES/ Date (YYYY-MM-DD) 2020-09-22
Name/Print C. ERIK HAWES Registration Number k)3328

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 1430, 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.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 the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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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Filed as Small Entity
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Electronic Acknowledgement Receipt

EFS ID: 41171551

Application Number: 17016083

International Application Number:

Confirmation Number: 6643
Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON
Customer Number: 9629
Filer: Clay Erik Hawes

Filer Authorized By:

Attorney Docket Number: 120257-5001 US04
Receipt Date: 19-NOV-2020
Filing Date: 09-SEP-2020
Time Stamp: 14:59:01
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $200

RAM confirmation Number E2020AIE59339482
Deposit Account 500310
Authorized User Clay Hawes

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.21 (Miscellaneous fees and charges)
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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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ELECTRONICALLY FILED IN THE
UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No.: 17/016,083 Confirmation No.: 6643
Applicant: C&M Qilfield Rentals, LLC
Filed: September 9, 2020
TC/AU.: 2879
Examiner:
Docket No.: 120257-5001 US04
Customer No.: 9629
Title: ELEVATED STRUCTURE-MOUNTED
LIGHTING SYSTEM

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

PRELIMINARY AMENDMENT

Dear Examiner:

Please amend and consider the above-identified application per the following Amendments

to Claims.
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PRELIMINARY AMENDMENT ATTY DKT 120257-5001 US04
ELECTRONICALLY FILED ON NOVEMBER 19, 2020 APPLICATION NO. 17/016,649

AMENDMENTS TO THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A lighting system mounted on a rig, the lighting system comprising:

a plurality of light units, each light unit comprising:

a mounting pole a

a light fixture comprising one or more lights; and

a hehtfiscture bracket configured to attach the mounting pole to a crown deck of

2. (Currently amended) The lighting system of claim 1, wherein the sre—meunting bracket is

connected to eitherthe-base-orthe-side-of the crown deck of the rig using bolts.

3. (Currently amended) The lighting system of claim 1, wherein the ste-meunting bracket is

connected to eitherthe-base-orthe-side-of-the crown deck of the rig using a magnet.

4. (Original) The lighting system of claim 3, wherein the magnet is a neodymium magnet.

5. (Currently amended) The lighting system of claim 1, wherein the sre—meunting-bracket is

configured to be connected to an underside of the base of the crown deck of the rig.

6. (Original) The lighting system of claim 1, wherein the lighting system further comprises a

plurality of solar panels.

7. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar

panels is configured to be connected to either the base or the side of the crown deck of the rig.
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PRELIMINARY AMENDMENT ATTY DKT 120257-5001 US04

ELECTRONICALLY FILED ON NOVEMBER 19, 2020 APPLICATION NO. 17/016,649

8. (Original) The lighting system of claim 6, wherein the lighting system further comprises a
battery.

9. (Original) The lighting system of claim 6, wherein one or more of the plurality of solar

panels is structurally coupled to either the base or the side of the crown deck of the rig in a first

position or a second position.

10.  (Currently amended) The lighting system of claim 9, wherein when the one or more of the
plurality of solar panels is in the first position, the one or more of the plurality of solar panels are

oriented in an operational position.

11. (Currently amended) The lighting system of claim 10, wherein when the one or more of
the plurality of solar panels is in the second position, the one or more of the plurality of solar panels

are oriented in a transport position.

12. (Original) The lighting system of claim 6, wherein the lighting system further comprises a

power inverter.

13.  (Original) The lighting system of claim 6, wherein the lighting system further comprises a

step converter.
14. (Original) The lighting system of claim 1, wherein the rig is a drilling rig.

15-21. (Cancelled)
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PRELIMINARY AMENDMENT ATTY DKT 120257-5001 US04
ELECTRONICALLY FILED ON NOVEMBER 19, 2020 APPLICATION NO. 17/016,649

22, (New) A method of illuminating a wellsite, comprising the steps of
mounting a plurality of mounting poles on a crown deck of a rig;

mounting a plurality of lights to the plurality of mounting poles, wherein each of the
plurality of mounting poles supports at least one of the plurality of lights, and each of the plurality

of lights is mounted to only one of the plurality of mounting poles; and
illuminating the wellsite using the plurality of lights.

23, (New) The method of claim 22, further comprising individually adjusting each of the

plurality of lights.

24, (New) The method of claim 22, wherein mounting a plurality of mounting poles on a crown

deck of a rig comprises:

attaching a removable bracket to one or more of the mounting poles; and

using the removable bracket to attach one or more of the mounting poles to the rig.
25.  (New) The method of claim 22, further comprising:

coupling each light of the plurality of lights to one or more cables; and

coupling the one or more cables to the rig.

26. (New) The method of claim 22, further comprising installing a safety net below one of the

plurality of lights.
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PRELIMINARY AMENDMENT ATTY DKT 120257-5001 US04
ELECTRONICALLY FILED ON NOVEMBER 19, 2020 APPLICATION NO. 17/016,649

27. (New) A rig comprising:
a derrick;
a crown deck at the top of the derrick; and
a plurality of light units attached to the crown deck, each light unit comprising:

a mounting pole, wherein each light unit comprises a separate mounting pole, such

that the system comprises a plurality of mounting poles; and

a light fixture comprising one or more lights, the light fixture coupled to the

mounting pole.
28. (New) The rig of claim 27, further comprising safety nets connected to the rig.
29. (New) The rig of claim 27, wherein the light fixture is coupled to the rig using a cable.

30. (New) The rig of claim 27, wherein the light fixture may be coupled to the mounting pole
in a first position or a second position and, when the light fixture is in the first position, the one or

more lights of the light fixture are oriented away from the rig.

31.  (New) The rig of claim 30, wherein, when the light fixture is in the second position, the

one or more lights of the light fixture are oriented towards the rig.

32. (New) The rig of claim 27, wherein the rig is a drilling rig.
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PRELIMINARY AMENDMENT ATTY DKT 120257-5001 US04
ELECTRONICALLY FILED ON NOVEMBER 19, 2020 APPLICATION NO. 17/016,649

REMARKS

No claims have been added or cancelled in this paper. Claims 1-3, 5, 10, and 11 are
amended. Claims 15-21 are cancelled, and claims 22-32 have been added. Claims 1-14 and 22-

32 are currently pending.

If there are any fees due in connection with this filing, please charge the fee to Deposit
Account No. 50-0310, referencing 120257-5001 US04. If, while considering this reply, the
Examiner believes that a telephone conference would be beneficial towards furthering prosecution
of this case, the Examiner is strongly encouraged to contact the undersigned attorney at the

number listed.
Dated: November 19, 2020 Respectfully submitted,

Customer Number: 09629 /C. Erik Hawes /
C. Erik Hawes
Registration No.: 63328
MORGAN, LEWIS & BOCKIUS LLP
713-890-5000 x 5165
Attorney for Applicant

DB1/ 116236066.4
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Application or Docket Number Filing Date
PATENT APPLlcg;rggmifgiggggglf\glsl\lATION RECORD 171016083 09/09/2020 ()t be Maiked

ENTITY: LARGE [J smaLL [ micro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (@) NiA NiA N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x 3100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi;Ll??glON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 1171 6/2020 | arrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
E (:gca}:m,ws(.]; 21 Minus 21 =0 x $100 = 0
E Independent | 2 Minus | **2 =0 x $480 - 0
< | UJ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | @7cFr116() Minus — x s0 -
O I Independent . : . - _
E 370FpR1.1gh)) Minus X $0 —
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LDRC
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /CARMEN D WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.
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Doc code: IDS PTO/SB/08a (02-18)

C . . . Approved for use through 11/30/2020. OMB 0651-0031
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Application Number 17016083
Filing Date P020-09-09

INFORMATION DISCLOSURE

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

First Named Inventor | oshua C. Allison
Art Unit | 2879

Examiner Name |

Attorney Docket Number | 120257-5001 US04
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Initial* No | Number3 Code2?j Code#| Date P Passages or Relevant
Document .
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INFORMATION DISCLOSURE

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

Application Number

17016083

Filing Date

2020-09-09

First Named Inventor |Joshua C. Allison

Art Unit

|2879

Examiner Name |

Attorney Docket Number

| 120257-5001 US04

Examiner|
Initials*®

Cite
No

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 humber(s), TS

publisher, city and/or country where published.

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 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|
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Application Number 17016083

Filing Date 2020-09-09

INFORMATION DISCLOSURE

First Named Inventor |Joshua C. Allison

STATEMENT BY APPLICANT

A Art Unit | 2879
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | 120257-5001 US04

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.

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 {C. ERIK HAWES/ Date (YYYY-MM-DD) 2020-11-12
Name/Print C. ERIK HAWES Registration Number b3328

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, 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/aor 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.
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(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 the Freedom of Information Act requires disclosure of these record s.
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A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher 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 he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
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referenced by either a published application, an application open to public inspections or an issued patent.
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LIGHTWEIGHT LED LIGHTING SYSTEMS FOR PERMANENT AND
SEMI- PERMANENT MOUNTING ON ELEVATED STRUCTURES
HAVING INTEGRATED SUPPORT AND THERMAL TRANSFER
FEATURES

FIELD OF THE INVENTION

[0001]) The invention relates to lightweight LED lighting systems for permanent and semi-
permanent mounting on elevated structures, the lighting systems having integrated
support and thermal transfer features. The systems are particularly suited for elevated
mast systems and specifically for mast systems that are repeatedly lifted and lowered
such as driling and service rig masts. Specifically, the invention improves a) the
weight/lumen ratios of LED lamp assemblies and LED lighting systems, b) the net added
weight of LED lighting systems, ¢) the footprint of LED light systems and/or d) obviates
the need for removing LED lighting systems or their sub-assemblies when transporting
mast systems.

BACKGROUND OF THE INVENTION

[0002] LED lighting systems are well known and have a large number of applications.
They are advantaged over past incandescent, fluorescent and metal halide systems in
many applications for their energy consumption, robustness and durability.

[0003] In industrial applications, LED lighting systems continue to be used extensively and
are becoming more common place for both portable and permanent applications and their
associated markets. In the portable market, and in particular, the construction and energy
industries, there are certain areas where LED lighting systems are not widespread due to
various technical problems and/or limitations in certain applications. Although LED
technology can supply lighting needs at a fraction of the energy consumption of metal
halide technology, a drawback is the amount of metal required to dissipate and draw heat
away from high-power LED lamps. As such, in many cases the cost and weight of LED
lighting systems can make them a challenging option for retrofit structures that were
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originally built for metal halide lighting systems and/or mounting LED lighting systems to
structures that were not designed to support the weight of LED lighting systems.

[0004] Specifically, the combined weight of an LEDs, lamp housings and heat sinks
(collectively referred to herein as an LED lamp assembly) together with mounting brackets
and all support frames required for configuring a plurality of LED lamp assemblies to an
existing structure can limit or prevent a retrofit or a new build thus preventing lower energy
LED technology to be deployed in some applications.

[0005] One example of a system that has had limited application of LED technology is oil
industry drilling and service rigs and specifically mounting lighting on the crown or upper
mast region of a drilling rig or service rig mast. As is known, drilling and service rigs and
their masts are sophisticated and costly pieces of equipment designed for the complex
task of drilling wells and servicing wells. Given the nature and location of drilling and
service operations, drilling and service sites are operated around the clock and at all times
of the year. As such, there is a need for effective lighting solutions on and around these
rigs that meet the high demands and tough working environment of a rig including long
term exposure to heat, cold and precipitation.

[0006] Importantly, while rigs are generally very well engineered structures, designed for
their primary task of drilling or servicing wells, they must also be designed to be
transported between well sites, and as such are often not designed to accommodate
secondary tasks such as supporting lighting systems on their masts or crowns despite the
desirability of having effective lighting at a central and high location of the site. As a resullt,
lighting systems are often separate from the rig and mast and, as such, are operated as
separate and independent pieces of equipment such as trailer mounted portable light
tower systems. Separate and independent lighting sources can be effective in providing
light to the site but they must be independently set up and directed to ensure that their
light is effective at the site. This can increase the costs of lighting the rig as both additional
equipment and personnel may be required. In addition, pieces of equipment such as fuel
powered light towers are often not tall enough to provide a lighting source above the
working surfaces of a rig.
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[0007] As low watt per lumen LED technology has developed, new applications have
arisen. Various prior art systems have configured high lumen lighting systems (for
example, 0.5 million (MM) to 1.5 million (MM) systems) to the crown or upper section of a
drilling rig or service rig mast and have shown that light can be provided to the entire
drilling lease surface to provide a safer work area to the workers. For example, an LED
lighting system mounted 165 feet (53m) off the ground level where the workers need light,
a 0.5MM lumen LED system may not provide enough light on target; however, if that same
0.5MM lumen system was added to an 80-foot (26m) mast it would likely provide enough
light on target. However, in the latter case, a smaller rig can generally support less weight
than the taller bigger rigs and so, designers of LED lighting systems will consider both the
height of the mast in determining the required light output as well as the ability of the mast
to support a given weight. Importantly, and as discussed below, a key drawback of LED
lamps assemblies and LED lighting systems that mount to a rig crown or upper mast is
the overall weight or weight to lumen ratio requirements of such systems to provide a
specific light output.

[0008] Primarily, the problem of weight at the crown or upper mast of a rig is that during
the process of raising and lowering the mast at a job site (after moving the rig between
drilling locations), the extra weight of an LED lighting system acting at the end of the mast
can subject the mast to enough force that the mast will bend and/or break and/or put
additional stresses on lifting equipment. In other words, because rigs are mobile systems,
their overall weight and footprint are engineered such that both are usually minimized and
are not “over engineered” to accommodate additional loads being placed on the rig. As
noted previously, the smaller the rig the less weight it can support, but then due to a lower
height of a smaller rig, fewer lumens are required to displace other means of site surface
lighting.

[0009] For example, itis desirable to keep the overall weight of a rig low due to road weight
restrictions and challenges of delivering heavy rigs down roads that are not paved,
particularly when the roads are wet that can cause ruts and road damage. Accordingly,
drilling rigs are designed with upper weights limits to enable their movement.

[0010] As such, current prior art lighting systems that provide for example 1TMM-1.5MM
lumens can weigh in the range of 2,000-2,500 Ibs and, as a result, are limited from being
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installed on many drilling rigs due to the stresses that such systems impose on a drilling
rig as it is being raised and lowered. While some rigs may be strong enough to allow this
extra weight to be lifted, as noted above in some cases, it is the size and capabilities of
the hydraulic ram lifting systems that limit the ability to use higher weight systems. While
larger hydraulic lifting systems may be utilized, this can also represent a significant
additional cost to an operator. For service rigs the same issues apply, but as this style of
rig is generally smaller, they may only need 0.25MM — 0.75MM lumens and may weigh
400-1,000 Ibs. Thus, while the net added weight is lower for a service rig, as with the
heavier drilling rigs, the weight to lumen ratio needs to be within a range to mitigate the
above issues.

[0011] Another consideration is the time and equipment required to install a lighting
system on a mast and the current requirement of having to remove the LED lighting system
for transport due to the positioning the lighting systems and the extent to which they will
project outwardly from the sides of the mast. Moreover, with the high weights of these
systems, manpower and equipment is required. In other words, the installation and
removal of LED lighting systems requires the use and cost of a crane and loader for rigging
in and rigging out, plus the extra time it takes to remove and reattach the LED lighting
system after each move. Since the rig companies often are compensated by their
customer on time efficiency, this has created a barrier to market for many retrofit LED
lighting systems and from gaining traction in the market. Accordingly, there is a need for
LED lighting systems that can be permanently and/or semi-permanently configured to a
rig such that during transport the LED lighting system can remain attached or substantially
attached to the rig, thereby reducing time for transport between well sites and minimizing
the need and cost associated with loaders, cranes and additional deck space on transport
trucks.

[0012] Furthermore, to provide access to a higher percentage of existing drilling rigs, there
is a need for lighting systems that reduce weight while providing sufficient light for rigs
which typically have mast heights of 20-45m for service type rigs and 30-50+m for drilling
rigs. While weight can be reduced by decreasing the lumen output of the system, lower
lumen systems may not provide sufficient light.
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[0013] While newer systems have been developed that continue to reduce the weight of
lighting systems greater than 1.0MM lumens to around 550kg, there remain many rigs
where this amount of added weight is still too high.

[0014] For the purposes of discussion, if it is assumed that a low weight LED lighting
system or a standard prior art LED lighting system for configuration to the crown of drilling
rigs and that provides 1MM+ lumens will generally weigh 1,200 Ibs (500kgs) to 2,400 Ibs
(1,100kgs). These figures represent a ratio of 0.55 grams or 1.10 grams, respectively, of
added weight / 1.0 lumen (0.55:1.0 or 1.10:1.0 g/lumen respectively).

[0015] As the total mass of such systems cannot be used on many rigs, it is desirable to
decrease the ratio of added weight/lumen below these numbers. In addition, it is desirable
to decrease the total mass of lighting systems to reduce or obviate the time and equipment
required to prepare a rig for installation or transport.

[0016] Specifically, for configuration to larger drilling rigs with mast heights in the range of
30-50+ meters wherein the overall lumens are preferably near or greater than 1MM
lumens, there is a need for the net added weight to be less than 1,100lbs (500kg),
preferably less than 880Ibs (400kg) and more preferably to around 600Ibs (275kgs). Thus,
for an LED lighting system of approximately 600 Ibs (275 kg) and a 1MM lumen LED
lighting system, this is a ratio of 0.27 grams/lumen. For a high lumen output LED system
for the same drilling rig providing 1.5 MM lumens a ratio of less than 0.2 and preferably
less than 0.18 grams/lumen is desirable.

[0017] To achieve these levels of lighting with current LED lamps assemblies, a typical
lighting system may include an array of 10-50 LED lamp assemblies, again depending on
the applicable height of the LED lighting system while in use, each typically weighing in
the range of 17.5-33Ibs (8-15kg) based on typical designs as shown in Figures 1A and
1B. The weights of lamps described in the preceding sentence are for illustration and are
not meant to be limiting.

[0018] Specifically, Figures 1A and 1B show the various components of a typical prior art
LED lamp assembly 10 as including an LED housing 12, LED solid state light board 14
having LEDs (i.e. high power LEDs) 14a, reflectors 16, heat sink 18, housing cover 20,
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associated mounting brackets 22, optional cooling fans (not shown) and power cables 24.
As noted above, due to the need for each LED lamp assembly to be robust and durable,
a typical LED lamp assembly will have a separate housing, heat sink and brackets that
are connected to one another during assembly. However, each of these components is
generally heavy when assembled and when incorporated into an array of lamp assemblies
can represent a significant weight. As noted, various prior art systems may also utilize a
cooling fan to direct cooling air over one or more LEDs. As such, as the total weight of the
LED lighting system includes the lamp assemblies as well as all the supporting frames,
electrical cables, connectors, etc., the end result is that the desired ratios of grams/lumen
as described above cannot be achieved with current designs.

[0019] As indicated, each LED lamp assembly 10 includes a heat sink 18 to ensure that
heat generated by the LEDs is properly dissipated to ensure the LEDs are operated within
the required temperature ranges and do not exceed recommended operating
temperatures as set by a LED manufacturer. Moreover, it is generally desirable to manage
power consumption for a given light output in lumens to ensure both efficiency and the
longevity of the LEDs. Accordingly, an LED manufacturer will generally recommend that
the temperature at the semi-conductor junction of each LED be maintained within a
preferred temperature range to maintain power efficiency but also LED longevity. While a
LED may be operated at a higher junction temperature (up to a maximum temperature
before burning out), the power efficiency will drop off (i.e. higher watts being consumed
per lumen of light intensity) and the longevity of the LED will drop. Hence, for practical
purposes, high power LEDs are rarely operated at temperatures higher than the
recommended temperatures.

[0020] Table 1 shows typical specifications of a high performance LED.

[0021] Table 1- Typical Specifications of a High Performance LED (Cree XHP 70, Cree
Canada Corp, Mississauga, Ontario)

Property Parameter
Size 7 by 7 mm
Voltage 6V or 12V
Max Drive Current 4.8A (6V)
2.4A (12Vv)
-6-
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Max Power 28.8 W

Max Light Output 4022 Im

Max Efficiency at| 150 Im/W

Binning Conditions

Typical Forward 5.8 V White @ 2100 mA (6 V)
Voltage 11.6 V White @ 1050 mA (12 V)
Maximum Reverse 5V

Voltage

Viewing Angle 120 °

Maximum Junction 150 °C

Temperature

[0022] As can be seen in this example, the maximum junction temperature is 150 °C.
However, in a typical operating scenario, it would be recommended to not operate the
lamp at temperatures greater than about 80°C.

[0023] For an LED described in Table 1, an array of 16 LEDs within a housing 12 would
have a maximum power requirement of about 460 W but would normally be operating at
about 50-60% of maximum power thus consistently utilizing about 230-276 W of power.
With the radiant efficiency of the LEDs typically being between 20% and 45%, this means
that approximately 55-80% of the input power will be lost as heat. Assuming a 75% heat
loss, this means 180-206 W of power is continuously being lost as heat which to prevent
junction temperatures from rising must be efficiently removed.

[0024] In view of the foregoing and in summary, there has been a need for lightweight
LED lighting systems that provide desired light on target (e.g. suitable, desired and usable
light volume delivered to the area where workers require the light to complete tasks) and
that can be effectively configured to tall structures at different and/or various heights from
the surface of a work site (whether smaller service rigs or larger drilling rigs). In addition,
there has been a need for LED lamp assemblies and LED lighting systems with lower
ratios of grams/lumens than current LED lighting systems whilst enabling effective heat
dissipation to maintain recommended junction temperatures.

[0025] Further still, there has been a need for LED lighting systems that integrate,
partially-integrate and/or are otherwise configured with or to functional features of a rig’s
upper mast and/or crown with an LED lighting system such that the net added weight of
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adding lighting to a drilling mast is reduced. In addition, there has been a need for LED
lighting systems that integrate or partially-integrate with, or act as a substitute and/or
partial substitute for, components and/or sub-components of a rig mast, crown, structure,
or other such item, without limitation, that exists as part of the rig assembly prior to the
addition and/or configuration of an LED lamp assemblies and/or an LED lighting system.
Further, there has been a need for LED lighting systems that reduce the effective net
added weight and/or minimize the weightlumen ratio when compared to prior art.

[0026] Further still, there remains a need for LED lighting systems that can be configured
to a rig as a permanent and/or semi-permanent system thereby minimizing or eliminating
the need to remove and/or partially remove the LED lamp assemblies and/or LED lighting
system during transportation activities.

[0027] In addition, there has also been a need for portable lighting systems for other
applications including temporary lighting applications such as interior construction
applications that provide desired lighting but that reduce both the size and the weight of
the lighting systems.

[0028] Further still, it is desirable in certain applications, including the operation of drilling
rigs, that the light cast from a high mast does not create excessive light pollution to areas
adjacent the work site. As such, the design of a lamp assembly should provide relatively
precise light paths that illuminate the desired areas but do not allow excessive light to
escape. The design of reflectors can be adjusted to enable sharper boundaries between
iluminated and non-illuminated areas from a particular light source. However, as light
towers become taller, the precision of these boundaries becomes lower for a given
reflector. Tighter boundaries can be achieved by deeper and narrower reflectors; however,
this must also be balanced against the proximity of a hot LED near the reflector.

SUMMARY OF THE INVENTION
[0029] In accordance with the invention, there is provided an LED lighting system for
configuration to a supporting structure, the LED lighting system comprising: a plurality of
LED lamps and reflectors within at least one LED lamp assembly; an air flow system
having at least one air flow conduit (AFC) for directing air flow against each LED lamp
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assembly to effect cooling of the LED lamps and to provide structural support to each LED
lamp assembly for connection to the supporting structure; and wherein the LED lighting
system has a weight/lumen ratio of less than 0.55g/lumen.

[0030] In various embodiments, the LED lighting system has a weightlumen ratio of less
than 0.35g/1lumen and/or less than 0.25g/lumen.

[0031] In various embodiments, the LED lighting system provides greater than 500,000
lumens and/or greater than 1.0 MM lumens.

[0032] In further embodiments, each LED lamp assembly includes a lamp assembly
housing having a plurality of surfaces for effecting heat transfer of heat from the LED lamps
away from the LED lamps.

[0033] In other embodiments, each AFC is operatively connected to a lamp assembly
housing, the AFC having an air channel for moving cooling air through the AFC and for
conveying heat from each LED lamp assembly away from each LED lamp assembly to
effect cooling of each LED lamp assembly and to maintain an operating temperature of
the LED lamp assembly at or below a threshold temperature during use.

[0034] In yet further embodiments, the mass/lumen ratio is realized by a balance of a
collective weight and thermal mass of each LED lamp assembly and AFC to provide
sufficient structural strength to support the LED lighting system and an adequate thermal
mass of each LED lamp assembly housing to effect sufficient cooling when each lamp
assembly is operating at ambient temperature and air flow is flowing over each LED lamp
assembly.

[0035] The system may include a fan system operatively connected to the AFC for actively
moving air through the AFC.

[0036] In various embodiments, the AFC includes a vertically oriented conduit having a
lower air entry and upper air exit and wherein cool air enters the lower air entry and warm
heated air exits the upper air exit. The vertically oriented conduit may also include at least
one substantially horizontal branch conduit extending laterally from the vertically oriented
conduit and wherein each branch conduit operatively and structurally supports at least
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one lamp assembly housing and/or a heat transfer fin system operatively connected to the
AFC.

[0037] In other embodiments, the system will include a controller for managing LED lamp
assembly temperature, wherein the controller monitors the temperature within an LED
lamp assembly and adjusts air flow speed to increase or decrease air flow through the
AFC to maintain LED lamp assembly temperature below a pre-determined threshold
temperature. The controller may also monitor the temperature within an LED lamp
assembly and adjust power to the LED lamp assembly to maintain LED lamp assembly
temperature below a pre-determined threshold temperature.

[0038] In other embodiments, the system may also include a duct collar operatively
connected to a lamp assembly for directing cooling air against a lamp assembly housing
at substantially 90 degrees to the lamp assembly.

[0039] In various embodiments, each lamp assembly housing has one or more outer
edges and includes cooling fins extending radially from a central position on a lamp
assembly housing towards each outer edge of the lamp assembly housing for providing
an even air flow across the lamp assembly housing.

[0040] In other embodiments, the lamp assembly housing has a thermal mass sufficient
to effect cooling of the LED lamp assembly and to maintain an operating temperature of
the LED lamp assembly at a recommended temperature during use at ambient conditions
only when air is flow against the LED lamp assembly housing from the AFC.

[0041] In another aspect, the invention provides an integrated lighting and railing system
for attachment to a crown of a rig mast comprising: at least one LED lamp assembly, each
LED lamp assembly having at least one LED lamp operatively contained within a lamp
assembly housing and thermally connected thereto; a combined air flow conduit (AFC)
and railing, the combined AFC and railing including at least one substantially vertical and
at least one substantially horizontal AFC members, the AFC members arranged as a
railing structure and configured for attachment to an upper region of a rig mast, the AFC
members supporting the at least one LED lamp assembly and defining an air flow path
through the AFC members to each LED lamp assembly to effect cooling of each LED lamp
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assembly, and wherein the integrated lighting and railing system has railing dimensions
substantially corresponding to an existing mast-top steel railing.

[0042] In other embodiments, the integrated lighting and railing system includes a forced
air system operatively connected to the AFC to move air through the AFC and towards
each lamp assembly.

[0043] The integrated lighting and railing system may include a controller operatively
connected to the forced air system, the controller for controlling a flow rate of air through
the AFC, the controller responsive to a measured temperature at one or more LED lamp
assemblies to increase or decrease the flow rate of air based on a measured temperature.

[0044] In various embodiments of the integrated lighting and railing system, the lamp
assembly housing has a thermal mass sufficient to effect cooling of the LED lamp
assembly and to maintain an operating temperature of the LED lamp assembly at a
recommended temperature during use at ambient conditions only when air is flow against
the LED lamp assembly housing from the AFC.

[0045] The integrated lighting and railing system may be configurable to a drilling rig mast,
provides greater than 0.5 MM lumens and has a net added weight /lumen ratio of less than
0.55g/lumen and/or provides greater than 0.5 MM lumens and has a net added
weight/lumen ratio of less than 0.35¢g/lumen and/or provides greater than 0.5 MM lumens
and has a net added weight /lumen ratio of less than 0.25g/lumen and/or provides greater
than 1.0 MM lumens and has a net added weight /lumen ratio of less than 0.55g/lumen
and/or provides greater than 1.0 MM lumens and has a net added weight lumen ratio of
less than 0.35g/lumen and/or provides greater than 1.0 MM lumens and has a net added
weight /lumen ratio of less than 0.25g/lumen and/or provides greater than 1.0 MM lumens
and has a net added weight /lumen ratio of less than 0.20g/lumen.

[0046] In various embodiments, the LED lamp assemblies are retractable with respect to
a central axis of the rig mast to enable transportation of the rig mast with the LED lighting
system attached.

[0047] In another aspect, the invention provides method for retrofitting an LED lighting
system to a rig mast to reduce a net added weight of the LED lighting system to the rig
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mast, the method comprising the steps of: a) removing existing mast-top steel railings from
a rig mast; and, b) attaching an integrated lighting and railing system to the mast top, the
integrated lighting and railing system having at least one LED lamp assembly, each LED
lamp assembly having at least one LED lamp operatively contained within a lamp
assembly housing and thermally connected thereto; and a combined air flow conduit
(AFC) and railing, the combined AFC and railing including at least one substantially
vertical and at least one substantially horizontal AFC members, the AFC members
arranged as a railing structure and configured for attachment to an upper region of a rig
mast, the AFC members supporting the at least one LED lamp assembly and defining an
air flow path through the AFC members to each LED lamp assembly to effect cooling of
each LED lamp assembly and wherein the integrated lighting and railing system has railing
dimensions substantially corresponding to the existing mast-top steel dimensions.

[0048] In another aspect, the invention provides an LED lighting system comprising: an
LED circuit board having a support matrix supporting at least one LED lamp and power
conducting trace; a reflector operatively configured over each LED lamp and to the LED
board, the reflector having a reflector base for operative positioning over the LED lamp
and a reflector body for directing LED light away from the reflector; a heat sink in thermal
contact with an outside surface of the reflector adjacent the reflector base and the LED
board, the heat sink for conveying LED lamp heat away from inside surfaces of the
reflector; and, an LED housing operatively configured to the LED board, the LED housing
having a thermally conductive body for conveying heat away from the LED housing.

[0049] In a further aspect, the invention provides a control system for an LED light system
having at least one LED lamp assembly, each LED lamp assembly having a plurality of
LED lamps operatively contained within an LED housing, an air flow conduit (AFC)
operative configured with a fan system to deliver cooling air to each LED lamp assembly,
the control system for controlling power to the LED lamps and to maintain an operating
temperature within a desired range, the control system comprising: a power driver
operatively connected to a power supply and to the LED lamps of an LED lamp assembly;
a temperature sensor and controller operatively connected to each LED housing for
monitoring the temperature of the LED housing, the temperature sensor and controller for
reporting the temperature of the LED housing to the power driver; and wherein the power
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driver increases or decreases power to the LED lamps in response to the temperature of
the LED housing and wherein if the temperature of the LED housing is above a threshold,
power is reduced to the LED lamps, and wherein if the temperature is below a threshold,
power is increased to the LED lamps up to a pre-determined power threshold.

[0050] In one embodiment, the system further includes a fan driver operatively connected
to the power supply and wherein the fan driver activates the fan above a temperature
threshold and deactivates the fan below a temperature threshold.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] Various objects, features and advantages of the invention will be apparent from the
following description of particular embodiments of the invention, as illustrated in the
accompanying drawings. The drawings are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of various embodiments of the invention.
Similar reference numerals indicate similar components.

Figures 1A and 1B are schematic cross sectional (Figure 1A) and top (Figure 1B)
views of a typical prior art LED lamp assembly having LEDs within a housing.

Figures 2, 2A, 2B, 2C, 2D, 2E, 2F and 2G are various perspective views (Figures
2-2F) and a cross-sectional view (Figure 2G) of a lighting system having a heat
transfer conduit (HTC) in accordance with one embodiment of the invention.

Figures 3, 3A, 3B, 3C and 3D are various perspective views (Figures 3-3C) and
a cross-sectional view (Figure 3D) of an LED lighting system having a branched
heat transfer conduit (HTC) in accordance with one embodiment of the invention.

Figures 4 and 4A are a cross-sectional view (Figure 4) and perspective view
(Figure 4A) of a ducted cooling system in accordance with one embodiment of the
invention and Figure 4B is perspective view of a ducted cooling system having
radial fins on a lamp assembly in accordance with one embodiment of the
invention.
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Figures 4C and 4D are schematic cross-section and perspective views of an LED
lamp assembly having a ducted collar to provide even air flow to an LED lamp
assembly in accordance with one embodiment of the invention.

Figure 5 is a perspective view of an integrated LED lighting and railing system in
accordance with one embodiment of the invention.

Figures 6 and 6A are schematic top (Figure 6) and cross-sectional (Figure 6A)
views of an LED light panel array having a telescopic arm that functions as a heat
sink in accordance with one embodiment of the invention.

Figure 7 is a diagram of an integrated light assembly (IA) configured to one corner
of a drilling mast in accordance with one embodiment of the invention.

Figure 7A is a diagram of eight integrated light assemblies (I1As) configured to four
corners of a drilling mast in accordance with one embodiment of the invention.

Figure 7B is a bottom view of an IA in accordance with one embodiment of the
invention.

Figure 7C is an isometric view of an |A with portions of the heat transfer conduit
removed in accordance with one embodiment of the invention.

Figure 7D is a cross-sectional view through a lamp assembly showing a typical
beam path from a reflector in accordance with one embodiment of the invention.

Figure 7E is a cross-sectional and isometric view of a lamp assembly and reflector

heat sinks in accordance with one embodiment of the invention.

Figures 7F-7|1 are isometric and cross-sectional views of a reflector pair in
accordance with one embodiment of the invention.

Figure 7J is an isometric view of an LED reflector heat sink in accordance with
one embodiment of the invention.

Figure 7K is an isometric view of a LED printed circuit board in accordance with

one embodiment of the invention.

-14 -

Petitioner Ensign
Exhibit 1002 - 131 of 371



CA 03096128 2020-10-05

WO 2019/191843 PCT/CA2019/050410

Figure 8 is a schematic diagram of a control system in accordance with one
embodiment of the invention.

Figures 9 and 9A are sketches of the light projection pattern of a lighting system
in accordance with one embodiment of the invention.

DETAILED DESCRIPTION
[0052] With reference to the Figures, LED lamp assemblies and LED lighting systems are
described that combine structural and heat dissipation properties in combined systems
that significantly reduces the weight of LED lamp assemblies and LED lighting systems.

[0053] Although many of the Figures illustrate and/or describe configuration to drilling rigs
with higher lumen outputs, these are not meant to be limiting and it is understood that the
systems described can be modified for configurations with applicability to smaller service
rigs, other rigs of various heights, weights, geometry, etc. and are within the scope and
spirit of the present invention. The systems described herein may also be integrated with
other support systems. Various embodiments and aspects of the current invention are
described that achieve one or more of the following:

a. provide a desired level of lighting;

b. reduce the overall net weight of an LED lighting system when compared to
prior art systems;

c. reduce the mass/lumen ratio of a LED lamp assembly and/or the
mass/lumen ratio of an LED lighting system

d. provide sufficient heat dissipation capabilities for the desired lighting;

e. provide robust structural support to enable deployment in a variety of
applications and particularly elevated structure applications;

f. for drilling and service rig mast LED lighting systems, reduce the “net added
weight” at the upper section of the mast by integrating and/or at least
partially replacing, displacing and/or subsidizing functional uses and
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weights of other structural features of the rig mast at least partially with at
least some aspects or components of the LED lighting system;

g. provide a controller that manages the power delivery to LED lighting
systems to align with the sunrise and sunset of any particular location;

h. provide a power backup system to ensure uninterrupted LED lighting when
the main site power fails.

i. provide reflector optics enabling effective light projection over a defined
area while reducing light pollution outside a projection area as well as
defined blind spots when desired.

j. provide a control system that enables effective interconnection of a number
of lamp assembly modules depending on lighting needs.

[0054] To achieve these objectives, the LED lighting systems and LED lamp assemblies
described herein utilize combinations of separate and integrated LED housings, heat
transfer/air flow conduits and support systems that enable effective heat dissipation
through the support system or cooling air through the heat transfer conduits and/or support
system. Generally, the LED lighting systems are operated to maintain an operating
temperature of individual LEDs at or around a recommended operating temperature.

[0055) Figure 2 shows a typical drilling mast system 30 having a representative lighting
system 32 in accordance with one embodiment of the invention mounted to upper corners
of a drilling mast. For the purposes of illustration, as is known a typical drilling rig mast
includes a number of substantially vertical members 30a, horizontal members 30b and
various cross members 30c. The typical mast will include an upper deck platform 30d
having a railing 30f and potentially other top mounted structures 30e such as a cage
railing. Figure 2A shows a lighting system 32 mounted to the upper railings of the drilling
mast.

[0056] In a first embodiment, and as shown in greater detail in Figures 2B-2G, an LED
lighting system 32 includes separate corner-mounted LED lighting assemblies 40 each
having a plurality of LED lamp assemblies 40a. The LED lamp assemblies 40a are
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connected to and supported by an air flow conduit (AFC) 40b that has a generally hollow
interior enabling air to be drafted upwardly through the AFC. The AFC provides structural
support to the LED lamp assemblies 40a and enables effective heat dissipation from the
LED lamp assemblies to maintain desired operating temperatures within each LED lamp
assembly and LED. The AFC is attached to the drilling mast via appropriate connectors
and will generally be installed in a substantially vertical orientation. Within the AFC, a
system of cooling fins 40c¢ (see Figure 2G in particular) is preferably configured to increase
the surface area of the AFC and otherwise improve heat transfer from the system.

[0057] As shown, each of the LED lamp assemblies 40a is pivotally connected to the AFC
allowing individual manipulation of an LED lamp assembly for directing light where it may
be required. Power for the LED lamp assemblies is provided by a power controller 42
mounted to each AFC.

[0058] In the embodiment shown in Figures 2B and 2C, air may passively draft upwardly
through the AFC from a lower entry position 40d to an upper exit position 40e. In this
example, heated air within the AFC and derived from the LED lamp assemblies will rise
within the AFC to create an air draft such that colder air is drawn in at the entry position
40d and warmer air is expelled through the exit 40e. The upper exit position may include
a cap 40f to prevent precipitation from entering the AFC.

[0059] As shown in Figures 2D-2G, in one embodiment, a forced air convention system
may be provided to actively move air through the AFC via a fan system 44. In this case, a
fan having fan blades and a motor is configured to the AFC at the lower entry 40d and
operates to pull cold air into the AFC and move it upwardly towards the exit 40e.

[0060] In another embodiment, as shown in Figures 3-3D, a branched AFC lighting system
50 is described. In this embodiment, a branched AFC conduit 52 has a vertical conduit
52a and two or more horizontal conduits 52 b,c (or substantially vertical and substantially
horizontal). Figure 3 shows a branched system 50 configured to the upper railings of a
drilling mast and Figure 3A shows a branched lighting system 50 configured to the upper
corners of a drilling mast. As with the other embodiments, air can be moved through the
system from a lower entry position 50c by fan 53, upwardly and then outwardly from two
or more branches exits 50d, 50e. As shown, LED lamp assemblies 40a may be mounted
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to the vertical 52a and horizontal conduits 52 b,c. Each branch may be coplanar (e.g. 50b,
50c) with one another and may also include additional non-coplanar branches (e.g 50f,
50c).

[0061] As shown in Figure 3D, the branched AFC will preferably include internal fins 54 to
increase the surface area for heat dissipation.

[0062] Importantly, for each of the above described embodiments, the AFC provides a
combination of heat sink capabilities and structural support for a plurality of LED lamp
assemblies. In contrast, prior art systems provide only provide heat sink capabilities
through non-structural members.

[0063] Figures 4 and 4A show another embodiment similar to the branched AFC above
but where cooling air is actively pushed against an LED lamp assembly 60. In this
embodiment, a fan system 62 drafts air through additional AFC 64 having an LED lamp
assembly 60 adjacent a conduit exit 64a. In this case, a combination of vertical 64b and
horizontal 64c and angled 64d conduits collectively provide air movement from the fan
system to the exits 64a. As shown, each LED lamp assembly 60 has a bracket connection
system 66 and system of cooling fins 68. Importantly, in this embodiment, the cooling fins
68 may be substantially smaller and lighter than the cooling fins on a prior art lamp
assembly as sufficient heat transfer from the LED lamp assembly is enabled due to the
active air flow over the cooling fins. In one embodiment (Figure 4B), the cooling fins may
be arranged in a generally radial pattern (or spiral pattern (not shown)) from the center of
the back of the lamp assembly to provide radial channels to the outside edges of the lamp
assembly to the flow of air from the conduits. A generally radial or spiral pattern of cooling
fins helps promote an even flow of air over the entire surface of the lamp assembly thus
providing even cooling to all lamps within the lamp assembly as well as continuous air
cleaning of the cooling fins. Importantly, the cooling fins in these embodiments would
generally not be sufficient to enable the LED lamp assembly to operate at the desired light
output as a standalone lamp assembly. That is, sufficient cooling is normally only achieved
by the movement of cooling air over the LED lamp assembly, particularly when operating
at ambient temperatures at, around or above 20 °C.
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[0064] In various embodiments, the cooling fins 68 may be partially enclosed via additional
ducting to manage air flow over the cooling fins.

[0065] Figures 4C and 4D show one embodiment having a duct collar 64e to promote an
even flow of air over the cooling fins. In this case, a duct collar is pivotally connected to
angled conduit 64d to direct air flow against cooling fins 68 in a substantially perpendicular
direction to the cooling fins and/or in a direction that promotes passage of the cooling air
through the cooling fins. That is, by providing a short channel that directs cooling air
through the cooling fins, air will be directed more evenly across the back of the LED lamp
assembly. In one embodiment, a small gap 69 is provided between the duct collar and
angled conduit to enable an increased air flow against the cooling fins through the duct
collar. That is, the movement of air through the duct collar will draw additional air in through
the gap 69 thus increasing air flow.

Weight Reduction

[0066] By moving the heat sink capabilities and/or air flow to the structural members, the
weight of each LED lamp assembly can be reduced by reducing the size of or eliminating
heat sink fins from the housing.

[0067] Potential weight reductions are illustrated by way of example and as shown in
Table 2 for various sub-assemblies of an LED lighting system. In this representative
example, for 16 LEDs contained within a lamp housing 210 (Figure 7A for example), the
total weight of a LED lamp assembly including 16 LED lamps, an aluminum housing,
cabling and housing covering can be reduced to approximately 2-3 kg as compared to
current systems having passively cooling fins mounted to the housing and which typically
weigh 12kg each.

[0068] Table 2-Representative Weights of Lighting System Sub-Assemblies for a
1.2MM total lumen LED Lighting System and Mass/Lumen

Sub-Assembly Weight (Ibs) [kgs] | Number Total Weight
/Parameter (Ibs)
[kgs]
LED Lamp Assembly | 6 [2.7] 6 per corner 36 [16.3]
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Air Flow Conduit and | 46 [30.4] 2 per comer 92 [41.8]
Electrical Assembly
Support Frame 20 [9.1] 1 per cormer 20[9.1]
Total Weight 148 [67.2]
Total Weight for 4 592 [268.8]
comers of mast
Mass/Lumen 0.224

| (g/lumen)

[0069] Thus, as shown in Figure 7A and Table 2, a total of 6 LED lamp assemblies for
one comer of a drilling mast may weight approximately 16.3 kgs. Two aluminum AFCs
212 including their electrical assemblies and for mounting a total of 6 LED lamp
assemblies may weigh approximately 41.8 kg. A support frame may weigh approximately
9.1 kgs. Accordingly, the entire weight of 6 LED lamp assemblies and the support system
would be approximately 67.2 kg and be capable of 300,000 lumens.

[0070] Thus, for a drilling mast having 4 LED lighting systems and 1.2 MM lumens as
shown in Figure 7A, the total weight of the LED lighting system would be approximately
268 kg which is significantly lower than current systems weighing upwards of 500kg for
the same light capabilities of approximately 1.2 million lumens (assuming both systems
are operated to maintain recommended junction temperatures and utilize similar LEDSs).
As such, the subject system can dramatically reduce the total mass of an LED lighting
system and significantly decrease the added weight/lumen.

Net Weight Reduction

[0071] As shown in Figure 5, in one embodiment, the LED lighting system is integrated to
upper regions of a drilling mast where an existing steel railing system 30f is replaced with
an LED lighting system where the AFCs of the LED lighting system form the railings of the
upper mast thus further reducing the net weight addition of the LED lighting system.

[0072] By way of example, and as shown in Figure 2, a typical mast has a steel handrail
assembly that weighs approximately 45-90kg (100-200Ibs). As shown in Figure 5, by
removing the steel handrail and replacing the steel system with an LED lighting system 70
where the AFC of the LED lighting system provides railing structures, a significant

reduction in overall weight can be achieved. In this example, for a square or rectangular
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mast head, the vertical corner posts and horizontal rails of the steel handrail assembly are
replaced with a combination of vertical 70a and horizontal 70h AFCs that support a
plurality of LED lamp assemblies 70b supported on conduits 70c. The interior channels
with the AFCs enable cooling air to be directed to each LED lamp assembly as described
above. The AFCs may completely replace existing railings. In some embodiments, non-
AFC aluminum railing may be utilized to fill in any gaps as may be required.

[0073] As such, by removing 90kg (200Ibs) of steel handrails and adding a 300kg (650lbs)
(representative example weight) integrated lighting and railing system 70 the “net added
weight” to the rig is only 210kg (460Ibs).

[0074] In addition, as shown in Figure 5, a steel cage railing 30e may also be replaced
with a lighter metal structure such as aluminum, to further reduce the net added weight.
Accordingly, in these embodiments, the net added weight/lumen is further reduced as
shown in Table 3.

Table 3- Representative Net Added Weight/lumen for Integrated LED Lighting and
Railing System.

Parameter Value

Lumens 1.2 MM/1.5MM

LED  Lighting System | 300kg

Weight

g/lumen 0.25 g/lumen@1.2MM lumen
0.2 g/lumen @1.5 MM lumen

Steel Railing Removed -90kg

Net Added Weight/Lumen 0.175 g/lumen
0.14 g/lumen @1.5 MM lumen

[0075] Accordingly, as can be seen from Table 3, substantially lower effective
weightlumen ratios can be achieved by and integrated LED lighting and railings system.

[0076] In one embodiment, the integrated lighting and railing system is a single, modular
unit that can be configured to the drilling rig mast at site whilst the drilling rig mastis in a
horizontal position. The integrated lighting and railing system may be transported
independently from the drilling rig mast or connected to it during transportation. If
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transportable in a connected position, the integrated lighting and railing system may
include pivoting arms that can be moved towards a central axis of the mast.

[0077] Other features and embodiments of the lighting system are described below.
AFC Design

[0078] AFCs are designed to provide a) sufficient heat transfer or air flow capabilities and
b) structural strength to mount the desired number of LED lamp assemblies. From a mass
and heat conductivity perspective, aluminum will generally provide the best properties for
both heat conductivity and reducing weight. Rectangular or square AFCs can be
assembled from aluminum panels with additional fin systems mounted to the interior (or
exterior) of the conduit. Similarly, for round AFCs, extruded aluminum tubes can be readily
assembled to form a branched or straight structure again with a fin system configured to
the interior of the conduit. Both systems, rectangular or round or other profiles, will have
sufficient void spaces to allow sufficient air flow through each AFC.

Fan System

[0079] In those LED lighting systems having a fan, the fan may be operated at one or
more fixed speeds or may dynamically adjust air flow through each AFC depending on
cooling requirements and as may be determined by a control scheme. In one embodiment,
for example, a representative LED lighting system having 12 LED lamp assemblies having
16 LEDs, a fixed air flow of 500 ¢fm may be effective to continuously circulate air to effect
cooling in which case power consumption of each fan system will be in range of 100 Watts.

Lamp Housing

[0080] Each LED lamp assembly, of either configuration in Figures 2 and 3 or Figure 4 as
the specific case may be, will include a lamp housing supporting LEDs, reflectors and a
transparent cover. A housing can be manufactured or assembled from an extruded

aluminum profile or flat aluminum panels or a combination thereof.

[0081] For example, for the embodiment as shown in Figure 4 where cooling air is directed
against the back of an LED housing, the LED lamp housing may include a relatively low
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surface area of cooling fins and a hence non-traditional appearance when compared to
the surface area of cooling fins of a traditional standalone LED lamp assembly and that
would typically be required for a specified lumen output.

[0082] For the embodiment as shown in Figure 3, where heat is conducted through an
AFC away from the LED lamp assembly, the back of the LED housing may also have a
non-traditional appearance of heat sink fins and have even less surface area when
compared to the surface area of cooling fins of a traditional standalone LED lamp
assembly.

Mounting Brackets

[0083] Each LED lamp assembly or LED lamp housing is attached to an AFC through a
mounting bracket, which is preferably adjustable. In the case of the embodiments of
Figures 2 and 3, the brackets provide effective heat transfer from the LED lamp housing
to the AFC. In the case of the embodiment of Figure 4, the brackets may at least partially
assist in directing air over the back of the LED lamp housing. Aluminum brackets and/or
strapping can provide effective heat transfer while reducing weight.

Operation

[0084] In a typical operating scenario with average ambient conditions, for example lower
night temperatures, some air movement, precipitation, and/or cooler seasonal
temperatures, the operating temperature of each LED lamp assembly may remain below
a recommended operating temperature. However, under various conditions, for example
warm summer nights, no wind and/or no precipitation, the operating temperature may rise
towards or above a recommended operating temperature. Similarly, the operator may
temporarily require more light and increase the power to the LED lighting system.

[0085] Generally, the system controller can actively monitor junction temperature and

a. reduce power to the LEDs if the temperature rises or increase power to

the LEDs as temperature drops or
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b. increase or decrease the air flow rate through each AFC as the
temperature rises or drops.

[0086] In other situations, an operator may selectively choose to increase the light output
of the system in which case, the system may allow a temporary increase in power and
temperature for a time period and/or increase the air flow rate through the AFC to maintain
temperature at the recommended level.

[0087] In other situations, the system is designed so that the forced air flow and other
design features described herein are fixed and not variable such that there is a
contingency of heat dissipation capacity for the environmental changes between summer
and winter and wherein the LED lighting system provides a reliable and predictable
amount of light on target.

[0088] The control system in one embodiment of the present invention incorporates logic
that turns the LED lighting system on and off based on the sunrise and sunset time for
that location, the controller logic updating itself daily and automatically from satellites
thereby minimizing the need for attention by and tasks required by humans.

[0089] In another embodiment, the LED lighting system includes a battery or energy
storage system configured to the LED lighting system whereby the lights can remain
powered in the event of a blackout condition whereby the rig generators may fault and be
off-line for a period of time. The backup system may be any one of Lithium batteries,
capacitors, generators with control system that auto-starts the generator when needed, or
other means of power backup reliability of common means.

[0090] Figures 6 and 6A show another embodiment where LEDs are configured to a
telescopic pole where heat sink capabilities are provided by the telescopic pole 100. In
this case, the telescopic pole includes both an inner pole and an outer pole 100b fixed to
the housing 36. The inner pole is frictionally engaged with the outer pole allowing the
lighting array to be selectively positioned along the inner pole. Importantly, the outer pole
100b is in heat transfer contact with the housing 36 through a contact system such as a
weld bead 102 allowing heat to transfer through the housing to the outer pole. During
operation, and under conditions as described above, the inner pole may also act as a heat
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sink. These embodiments may be particularly suited for portable construction applications
where lighting systems are being regularly moved, positioned and oriented by workers.

Other Embodiments

[0091] With reference to Figures 7-7F, further embodiments are described having
additional features that provide light weight and high output light.

[0092] Figure 7 shows an integrated assembly (IA) 200 having 4 lamp assemblies 202,
air flow conduits (AFC) 210 and a main conduit 212. The integrated assembly 200 is
configured to the upper deck of a drilling mast via a support pole 204, support arm 206
and hinge connector 208 to position the |A outside the upper deck railing of the drilling
mast and allows individual lamp assemblies 202 to project their output light in a generally
downward and outward direction.

[0093] Figure 7A shows each corner of a drilling mast supporting two IAs 200 vertically
and horizontally separated from one another. In this case, the support system includes
additional support members 206a, 206b, 206b’ that provide horizontal support for each IA
as well as vertical separation. Upper and lower support members 206b, 206b’ may be of
different lengths to enable horizontal separation between the two IAs. In addition,
connector 206¢ allows pivoting of the support member 206a about a vertical axis. Vertical
support member 206a may also be horizontally positioned on support member 206 to
enable horizontal extension or retraction of the IAs relative to the drilling mast. Connector
208 also enables inward pivoting of the entire assembly in order to locate the |As inside
the outer perimeter of the drilling mast which is particularly useful during raising and
lowering of the mast and/or during transportation of the drilling mast.

[0094] As shown in Figures 7, 7A, 7B and 7C, the main conduit 212 is generally a square
or rectangular aluminum conduit that supports the lamp assemblies 202 through the AFCs
210. The main conduit may include handles 212a. The main conduit 212 shown has
sections (a, b, ¢, d) each supporting one lamp assembly and angled (angle A) with respect
to one another as shown in Figure 7B such that each lamp assembly has a different
projection direction.
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[0095] Each main conduit includes end caps 212e at each end of the main conduit that
provide an inlet cover duct to the main conduit and weather protection to the drivers and
cooling fans (explained below).

[0096] Generally, in operation, cooling air is actively drawn in through the end caps 212e,
through the main conduit and downwardly and against each lamp assembly 202 through
AFCs 210.

[0097] Referring to Figure 7C, additional details of an IA are shown and specifically the
location of power drivers 214 that control power to one or more lamp assemblies as
described below.

[0098] Individual lamp assemblies may also be individually adjusted to provide a desired
light direction.

Lamp Assembly and LED Reflector Design

[0099] As shown in Figures 7D-7J, the design of individual lamp assemblies 202, LEDs
220 and reflectors 222 is described for mast applications. For context, in a typical drilling
mast application, the lighting system may be mounted at the top of a drilling mast 30-60m
above the ground. As it is desirable to have relatively sharp boundaries between lighted
and non-lighted areas at the work location, to create a precise projection/throw from each
reflector, the design of the lamp assemblies, LEDs and reflectors includes a number of
features that enables a precise light projection/throw. Importantly, this feature also
contributes to providing light weight for high light output.

[00100] Figure 7D shows a cross section of a lamp assembly 202. As in other
embodiments, the lamp assembly includes a housing 202a having cooling fins 202b and
transparent cover 202c. A plurality of LEDs 220 and reflectors 222 (typically 16) are
mounted at the base of the housing 202a.

[00101] As shown in Figure 7D, each LED 220 is positioned within a reflector such that
light emanating from an LED will diverge from the outer edges of the reflector within a
relatively tight beam path (BP). The beam path is determined by the depth (D) of the
reflector relative to the width (W) of the base and the proximity of the LED to the inner
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walls of the reflector. Generally, a tighter beam path is enabled by positioning the LED
closer to the base of the reflector and by the depth D of the reflector. However, this also
causes heat from an operating LED to directly heat the base of the reflector.

[00102] As noted, in addition to minimizing the weight, it is also desired to reduce the
cost of each reflector; hence, it is desirable that the LED reflectors 222 are plastic such as
a metalized polycarbonate. Metalized polycarbonate has a number of optical advantages
over metal surfaces as well as manufacturing advantages insomuch that it can be injection
molded and hence is relatively inexpensive to produce as compared to cast metal
reflectors.

[00103] Accordingly, to minimize effects of heat immediately adjacent the LED, the outer
surfaces of the base of the reflector are configured with a metallic heat sink 224 (having a
conductive thermal mass) (see Figures 7H and 7J for example) that is in heat exchange
contact with the lower outer walls of the reflector, an LED printed circuit board 230 (Figure
7K) and indirectly the lamp assembly housing 202a. As such, direct heat from the LED
can be conveyed away from the reflector as a result of the thermal mass of the heat sink
and its surface area contact with the LED printed circuit board 230 and the lamp housing.
Importantly, the heat sink can prevent the temperature of a metalized plastic reflector from
overheating in that the heat sink enables a more efficient transfer of heat away from the
base of the reflector.

[00104] In one specific embodiment, the LED 220 has approximate outer dimensions of
7x7 mm, the base of the reflector has an inner dimension of 7.5x7.5 mm and a depth of
26 mm. The top dimensions of the reflector are 20x29mm with wall angles approximately
30° in the short dimension and 50° in the long dimension. It is to be appreciated that the
inner walls 222c¢ of the reflector may also be slightly parabolic in shape to further minimize
reflection that would diffuse light leaving the reflector.

[00105] In one embodiment, the heat sink 224 (Figure 7J) has lower outer dimensions of
approximately 19x25mm and upper outer dimensions of 21x28 mm and a total height of
12mm. The heat sink 224 is shown schematically in Figure 7H before (left side) and after
assembly (right side) when it is configured to the outer base of a reflector.
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[00106] Furthermore, and as shown in Figures 7F-7I, in order to minimize weight and for
convenience of assembly, two or more reflectors 222 are interconnected by a connection
member 222a. The connection member 222a includes a connection bore 222b that can
be used to seat an assembly screw 225 and thus provides consistent spacing and
alignment of reflectors within a lamp assembly and allows connection to the lamp
assembly by a single screw or other suitable connector. As understood, arrays of 2 or
more reflectors may utilize similar connection members.

[00107] Figure 7K shows one embodiment of an LED printed circuit board 230 for use
within a lamp assembly. In this embodiment, the board 230 is aluminum with 4 LEDs 220.
The board includes internal power conducting traces (not shown) and is suitably insulated
from the main board. The board includes a power connector 230a for interconnecting an
array of LEDs and reflectors on separate LED printed circuit boards as well as connection
holes 230b for aligning with the screw connector described above which in turn align two
LEDs within the base of a reflector pair as shown in Figures 7F-71.

[00108] Suitable heat conductive pastes may be utilized between mating surfaces to
enhance heat transfer from surfaces exposed to LED heat.

Power and Control System

[00109] The control system is designed to efficiently provide power to a number of |As,
provide effective temperature monitoring and power control to minimize the risk of
overheating and hence damage to the light system while also minimizing the weight of the
cabling required to power a number of |IAs that may be configured to a drilling mast.

[00110] A control system is shown in Figure 8. Power is routed up the mast via a
connecting cable 250 to a control box 252. The control box includes cable connectors for
connecting the power cable to the top-of-mast power and control system. The control box
may include other functionality including for example GPS location and/or Bluetooth
communication systems for reporting information such as location and/or system
parameters to rig/service operators. In one embodiment, power is delivered at ~208V, 3
phase, 30A (max) and power rating of 7-8 kW.
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[00111] As noted above, the drilling mast may be configured with up to 8 IAs (although
this may be greater with some embodiments). Each IA will generally be daisy-chained
together to minimize the length (and hence weight) of power cables at the top of the mast.
As shown in Figure 8, the control box is connected to a first junction box 254 within an |A
212. The junction box 254 directs power within the |A to one or more lamp assembly
drivers 254a, 254b and 254c.

[00112] In addition, power is directed to a fan circuit 254d, which in tum delivers power to
one or more fans 254e, 254f. The fan circuit is provided with a thermosensitive switch to
deactivate the fan circuit if the ambient air temperature is below a threshold such as below
-5C. If the temperature is above the threshold, the fans will be activated.

[00113] Each driver 254a, 254b, 254c is connected to a lamp assembly 202 via power
cable 2549 to a power/thermo board 203. The power/thermo board delivers power to each
LED assembly 203a, 203b, 203c within the lamp assembly. As described above, each
LED assembly may include one or more LEDs 220 operatively connected to a printed
circuit board 230 and each LED assembly may be daisy-chained together.

[00114] The power/thermo board 203 monitors temperature within the lamp assembly and
includes logic to monitor and report threshold temperatures to a specific lamp assembly
driver. If the power/thermo board determines the temperature is rising (for example
through a temperature range of 67-77°C), the drivers 203a, 203b, 203c will progressively
and individually reduce the current to each lamp assembly to limit the temperature rise of
a lamp assembly using an open loop control within the control unit. Thus, as each lamp
assembly has its own power/thermo board and driver, each lamp assembly is
independently controlled in terms of maintaining an operating temperature within a desired
range.

[00115] Each junction box 254 may be connected to adjacent |As, either on the same
corner or another location of a drilling mast in a daisy-chain manner and ultimately back
to the control box.

Light Projection

-29 -

Petitioner Ensign
Exhibit 1002 - 146 of 371



CA 03096128 2020-10-05

WO 2019/191843 PCT/CA2019/050410

[00116] As shown in Figures 9 and 9A, light from a plurality of IAs each having a number
of lamp assemblies will downwardly and outwardly project light to the surface and
intersecting the surface as a series of generally trapezoidal-shaped light patterns. As
shown in Figure 9, the light pattern of each lamp assembly will preferably be directed so
as to overlap with one or more adjacent lamp assemblies so as to fully illuminate a desired
area.

[00117] Importantly, the outer edges of the light projection will be reasonably sharp so as
to minimize light pollution outside the desired area but also to minimize light in an area
immediately adjacent the mast which may be a working area and where it may be desired
to prevent extremely bright lights from “blinding” workers in a specific working area.

Transportation

[00118] In other embodiments, where the crown or upper regions of a mast are retrofit to
receive a LED lighting system that is a stand alone add-on, or partially or fully replaces
components such as a railing, the LED lighting system may no longer project laterally or
more specifically downward from the mast when the mast is laid in its horizontal position
for transport and/or may be withdrawn towards the central axis of the mast. In this case,
the LED lighting system may be permanently (or semi-permanently) retained on the mast
thereby reducing or obviating the need for manpower and equipment to install/uninstall
the LED lighting system prior to and after transportation.

[00119] Although the present invention has been described and illustrated with respect to
preferred embodiments and preferred uses thereof, it is not to be so limited since
modifications and changes can be made therein which are within the full, intended scope
of the invention as understood by those skilled in the art.
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CLAIMS

1. An LED lighting system for configuration to a supporting structure, the LED lighting
system comprising:

a plurality of LED lamps and reflectors within at least one LED lamp assembly,

an air flow system having at least one air flow conduit (AFC) for directing air flow
against each LED lamp assembly to effect cooling of the LED lamps and to provide
structural support to each LED lamp assembly for connection to the supporting
structure;

and wherein the LED lighting system has a weightlumen ratio of less than
0.55g/lumen.

2. The LED lighting system as in claim 1 wherein the LED lighting system has a
weight/lumen ratio of less than 0.35g/lumen.

3. The LED lighting system as in claim 1 wherein the LED lighting system has a
weight/lumen ratio of less than 0.25g/lumen.

4. The LED lighting system as in any one of claims 1-3 wherein the LED lighting system
provides greater than 500,000 lumens.

5. The LED lighting system as in any one of claims 1-3 wherein the lighting system
provides greater than 1.0 MM lumens.

6. The LED lighting system as in any one of claims 1-5 wherein each LED lamp
assembly includes a lamp assembly housing having a plurality of surfaces for effecting
heat transfer of heat from the LED lamps away from the LED lamps.

7. The LED lighting system as in any one of claims 1-6 wherein each AFC is operatively
connected to a lamp assembly housing, the AFC having an air channel for moving cooling
air through the AFC and for conveying heat from each LED lamp assembly away from
each LED lamp assembly to effect cooling of each LED lamp assembly and to maintain
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an operating temperature of the LED lamp assembly at or below a threshold temperature

during use.

8. The LED lighting system as in any one of claims 1-7 wherein the mass/lumen ratio
is realized by a balance of a collective weight and thermal mass of each LED lamp
assembly and AFC to provide sufficient structural strength to support the LED lighting
system and an adequate thermal mass of each LED lamp assembly housing to effect
sufficient cooling when each lamp assembly is operating at ambient temperature and air
flow is flowing over each LED lamp assembly.

9. The LED lighting system as in any one of claims 1-8 further comprising a fan system
operatively connected to the AFC for actively moving air through the AFC.

10. The LED lighting system as in any one of claims 1-9 wherein the AFC includes a
vertically oriented conduit having a lower air entry and upper air exit and wherein cool air
enters the lower air entry and warm heated air exits the upper air exit.

11. The LED lighting system as in claim 10 wherein the vertically oriented conduit
includes at least one substantially horizontal branch conduit extending laterally from the
vertically oriented conduit and wherein each branch conduit operatively and structurally
supports at least one lamp assembly housing.

12. The LED lighting system as in any one of claims 1-11 further comprising a heat
transfer fin system operatively connected to the AFC.

13. The LED lighting system as in any one of claims 1-12 further comprising a controller
for managing LED lamp assembly temperature, wherein the controller monitors the
temperature within an LED lamp assembly and adjusts air flow speed to increase or
decrease air flow through the AFC to maintain LED lamp assembly temperature below a
pre-determined threshold temperature.

14. The LED lighting system as in any one of claims 1-12 further comprising a controller
for managing LED lamp assembly temperature, wherein the controller monitors the
temperature within an LED lamp assembly and adjusts power to the LED lamp assembly
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to maintain LED lamp assembly temperature below a pre-determined threshold
temperature.

15. The LED lighting system as in any one of claims 1-14 further comprising a duct collar
operatively connected to a lamp assembly for directing cooling air against a lamp
assembly housing at substantially 90 degrees to the lamp assembly.

16. The LED lighting system as in any one of claims 1-15 wherein each lamp assembly
housing has one or more outer edges and includes cooling fins extending radially from a
central position on a lamp assembly housing towards each outer edge of the lamp
assembly housing for providing an even air flow across the lamp assembly housing.

17. The LED lighting system as in any one of clams 1-16 wherein the lamp assembly
housing has a thermal mass sufficient to effect cooling of the LED lamp assembly and to
maintain an operating temperature of the LED lamp assembly at a recommended
temperature during use at ambient conditions only when air is flow against the LED lamp
assembly housing from the AFC.

18. An integrated lighting and railing system for attachment to a crown of a rig mast
comprising:

at least one LED lamp assembly, each LED lamp assembly having at least one
LED lamp operatively contained within a lamp assembly housing and thermally
connected thereto;

a combined air flow conduit (AFC) and railing, the combined AFC and railing
including at least one substantially vertical and at least one substantially horizontal
AFC members, the AFC members arranged as a railing structure and configured
for attachment to an upper region of a rig mast, the AFC members supporting the
at least one LED lamp assembly and defining an air flow path through the AFC
members to each LED lamp assembly to effect cooling of each LED lamp
assembly,

and wherein the integrated lighting and railing system has railing dimensions
substantially corresponding to an existing mast-top steel railing.
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19. The integrated lighting and railing system as in claim 19 wherein the AFC members
are aluminum.

20. The integrated lighting and railing system as in claim 18 or 19 further comprising a
forced air system operatively connected to the AFC to move air through the AFC and
towards each lamp assembly.

21. The integrated lighting and railing system as in claim 20 further comprising a
controller operatively connected to the forced air system, the controller for controlling a
flow rate of air through the AFC, the controller responsive to a measured temperature at
one or more LED lamp assemblies to increase or decrease the flow rate of air based on a
measured temperature.

22. The integrated lighting and railing system as in any one of claims 18-21 wherein the
lamp assembly housing has a thermal mass sufficient to effect cooling of the LED lamp
assembly and to maintain an operating temperature of the LED lamp assembly at a
recommended temperature during use at ambient conditions only when air is flow against
the LED lamp assembly housing from the AFC.

23. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 0.5 MM lumens
and has a net added weight /lumen ratio of less than 0.55g/lumen.

24. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 0.5 MM lumens
and has a net added weight /lumen ratio of less than 0.35g/lumen.

25. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 0.5 MM lumens
and has a net added weight /lumen ratio of less than 0.25g/lumen.

26. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 1.0 MM lumens
and has a net added weight /lumen ratio of less than 0.55g/lumen.
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27. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 1.0 MM lumens
and has a net added weight /lumen ratio of less than 0.35g/lumen.

28. The LED lighting system as in any one of claims 18-22 wherein the lighting system
is configurable to a drilling rig mast, provides greater than 1.0 MM lumens and has a net
added weight /lumen ratio of less than 0.25g/lumen.

29. The LED lighting system as in any one of claims 18-22 wherein the lighting system
is configurable to a drilling rig mast, provides greater than 1.0 MM lumens and has a net
added weight /lumen ratio of less than 0.20g/lumen.

30. The LED lighting system as in any one of claims 18-28 where the LED lamp
assemblies are retractable with respect to a central axis of the rig mast to enable
transportation of the rig mast with the LED lighting system attached.

31. A method for retrofitting an LED lighting system to a rig mast to reduce a net added
weight of the LED lighting system to the rig mast, the method comprising the steps of:

a) removing existing mast-top steel railings from a rig mast; and,

b) attaching an integrated lighting and railing system to the mast top, the integrated
lighting and railing system having at least one LED lamp assembly, each LED lamp
assembly having at least one LED lamp operatively contained within a lamp
assembly housing and thermally connected thereto; and a combined air flow
conduit (AFC) and railing, the combined AFC and railing including at least one
substantially vertical and at least one substantially horizontal AFC members, the
AFC members arranged as a railing structure and configured for attachment to an
upper region of arig mast, the AFC members supporting the at least one LED lamp
assembly and defining an air flow path through the AFC members to each LED
lamp assembly to effect cooling of each LED lamp assembly and wherein the
integrated lighting and railing system bhas railing dimensions substantially
corresponding to the existing mast-top steel dimensions.

32. An LED lighting system comprising:
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an LED circuit board having a support matrix supporting at least one LED lamp

and power conducting trace;

a reflector operatively configured over each LED lamp and to the LED board, the
reflector having a reflector base for operative positioning over the LED lamp and a
reflector body for directing LED light away from the reflector;

a heat sink in thermal contact with an outside surface of the reflector adjacent the
reflector base and the LED board, the heat sink for conveying LED lamp heat away
from inside surfaces of the reflector; and,

an LED housing operatively configured to the LED board, the LED housing having
a thermally conductive body for conveying heat away from the LED housing.

33. AnLED lighting system as in claim 32 wherein the LED housing includes a plurality
of radially aligned heat transfer fins.

34. An LED lighting system as in claim 32 wherein the support matrix is aluminum.

35. An LED lighting system as in any one of claims 32-34 where the heat sink is
aluminum and the reflector is metalized plastic.

36. A control system for an LED light system having at least one LED lamp assembly,
each LED lamp assembly having a plurality of LED lamps operatively contained within an
LED housing, an air flow conduit (AFC) operative configured with a fan system to deliver
cooling air to each LED lamp assembly, the control system for controlling power to the
LED lamps and to maintain an operating temperature within a desired range, the control
system comprising:

a power driver operatively connected to a power supply and to the LED lamps of
an LED lamp assembly;

a temperature sensor and controller operatively connected to each LED housing
for monitoring the temperature of the LED housing, the temperature sensor and
controller for reporting the temperature of the LED housing to the power driver;
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wherein the power driver increases or decreases power to the LED lamps in
response to the temperature of the LED housing and wherein if the temperature of
the LED housing is above a threshold, power is reduced to the LED lamps, and
wherein if the temperature is below a threshold, power is increased to the LED
lamps up to a pre-determined power threshold.

37. The control system as in claims 36 further comprising a fan driver operatively
connected to the power supply and wherein the fan driver activates the fan above a
temperature threshold and deactivates the fan below a temperature threshold.
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(57) Abstract: The invention relates to lightweight LED light—
ing systems for permanent and semi-permanent mounting on el-
evated structures, the lighting systems having integrated support
and thermal transfer features. The systems are particularly suic—
ed for elevated mast systems and specifically for mast systems
that are repeatedly lifted and lowered such as drilling and service
rig masts. Specifically, the invention improves a) the weight/lu—
men ratios of LED lamp assemblies and LED lighting systems,
b) the net added weight of LED lighting systems, c) the footprint
of LED light systems and/or d) obviates the need for removing
LED lighting systems or their sub-assemblies when transporting
mast systems.
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LIGHTWEIGHT LED LIGHTING SYSTEMS FOR PERMANENT AND
SEMI- PERMANENT MOUNTING ON ELEVATED STRUCTURES
HAVING INTEGRATED SUPPORT AND THERMAL TRANSFER

FEATURES

FIELD OF THE INVENTION

[0001] The invention relates to lightweight LED lighting systems for permanent and semi-
permanent mounting on elevated structures, the lighting systems having integrated
support and thermal transfer features. The systems are particularly suited for elevated
mast systems and specifically for mast systems that are repeatedly lifted and lowered
such as driling and service rig masts. Specifically, the invention improves a) the
weight/lumen ratios of LED lamp assemblies and LED lighting systems, b) the net added
weight of LED lighting systems, c) the footprint of LED light systems and/or d) obviates
the need for removing LED lighting systems or their sub-assemblies when transporting

mast systems.

BACKGROUND OF THE INVENTION

[0002] LED lighting systems are well known and have a large number of applications.
They are advantaged over past incandescent, fluorescent and metal halide systems in

many applications for their energy consumption, robustness and durability.

[0003] In industrial applications, LED lighting systems continue to be used extensively and
are becoming more common place for both portable and permanent applications and their
associated markets. In the portable market, and in particular, the construction and energy
industries, there are certain areas where LED lighting systems are not widespread due to
various technical problems and/or limitations in certain applications. Although LED
technology can supply lighting needs at a fraction of the energy consumption of metal
halide technology, a drawback is the amount of metal required to dissipate and draw heat
away from high-power LED lamps. As such, in many cases the cost and weight of LED

lighting systems can make them a challenging option for retrofit structures that were
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originally built for metal halide lighting systems and/or mounting LED lighting systems to

structures that were not designed to support the weight of LED lighting systems.

[0004] Specifically, the combined weight of an LEDs, lamp housings and heat sinks
(collectively referred to herein as an LED lamp assembly) together with mounting brackets
and all support frames required for configuring a plurality of LED lamp assemblies to an
existing structure can limit or prevent a retrofit or a new build thus preventing lower energy

LED technology to be deployed in some applications.

[0005] One example of a system that has had limited application of LED technology is oil
industry drilling and service rigs and specifically mounting lighting on the crown or upper
mast region of a drilling rig or service rig mast. As is known, drilling and service rigs and
their masts are sophisticated and costly pieces of equipment designed for the complex
task of drilling wells and servicing wells. Given the nature and location of drilling and
service operations, drilling and service sites are operated around the clock and at all times
of the year. As such, there is a need for effective lighting solutions on and around these
rigs that meet the high demands and tough working environment of a rig including long

term exposure to heat, cold and precipitation.

[0006] Importantly, while rigs are generally very well engineered structures, designed for
their primary task of driling or servicing wells, they must also be designed to be
transported between well sites, and as such are often not designed to accommodate
secondary tasks such as supporting lighting systems on their masts or crowns despite the
desirability of having effective lighting at a central and high location of the site. As a result,
lighting systems are often separate from the rig and mast and, as such, are operated as
separate and independent pieces of equipment such as trailer mounted portable light
tower systems. Separate and independent lighting sources can be effective in providing
light to the site but they must be independently set up and directed to ensure that their
light is effective at the site. This can increase the costs of lighting the rig as both additional
equipment and personnel may be required. In addition, pieces of equipment such as fuel
powered light towers are often not tall enough to provide a lighting source above the

working surfaces of a rig.
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[0007] As low watt per lumen LED technology has developed, new applications have
arisen. Various prior art systems have configured high lumen lighting systems (for
example, 0.5 million (MM) to 1.5 million (MM) systems) to the crown or upper section of a
drilling rig or service rig mast and have shown that light can be provided to the entire
drilling lease surface to provide a safer work area to the workers. For example, an LED
lighting system mounted 165 feet (53m) off the ground level where the workers need light,
a 0.5MM lumen LED system may not provide enough light on target; however, if that same
0.5MM lumen system was added to an 80-foot (26m) mast it would likely provide enough
light on target. However, in the latter case, a smaller rig can generally support less weight
than the taller bigger rigs and so, designers of LED lighting systems will consider both the
height of the mast in determining the required light output as well as the ability of the mast
to support a given weight. Importantly, and as discussed below, a key drawback of LED
lamps assemblies and LED lighting systems that mount to a rig crown or upper mast is
the overall weight or weight to lumen ratio requirements of such systems to provide a

specific light output.

[0008] Primarily, the problem of weight at the crown or upper mast of a rig is that during
the process of raising and lowering the mast at a job site (after moving the rig between
drilling locations), the extra weight of an LED lighting system acting at the end of the mast
can subject the mast to enough force that the mast will bend and/or break and/or put
additional stresses on lifting equipment. In other words, because rigs are mobile systems,
their overall weight and footprint are engineered such that both are usually minimized and
are not “over engineered” to accommodate additional loads being placed on the rig. As
noted previously, the smaller the rig the less weight it can support, but then due to a lower
height of a smaller rig, fewer lumens are required to displace other means of site surface

lighting.

[0009] For example, it is desirable to keep the overall weight of a rig low due to road weight
restrictions and challenges of delivering heavy rigs down roads that are not paved,
particularly when the roads are wet that can cause ruts and road damage. Accordingly,

drilling rigs are designed with upper weights limits to enable their movement.

[0010] As such, current prior art lighting systems that provide for example 1MM-1.5MM

lumens can weigh in the range of 2,000-2,500 Ibs and, as a result, are limited from being
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installed on many drilling rigs due to the stresses that such systems impose on a drilling
rig as it is being raised and lowered. While some rigs may be strong enough to allow this
extra weight to be lifted, as noted above in some cases, it is the size and capabilities of
the hydraulic ram lifting systems that limit the ability to use higher weight systems. While
larger hydraulic lifting systems may be utilized, this can also represent a significant
additional cost to an operator. For service rigs the same issues apply, but as this style of
rig is generally smaller, they may only need 0.25MM - 0.75MM lumens and may weigh
400-1,000 Ibs. Thus, while the net added weight is lower for a service rig, as with the
heavier drilling rigs, the weight to lumen ratio needs to be within a range to mitigate the

above issues.

[001 1] Another consideration is the time and equipment required to install a lighting
system on a mast and the current requirement of having to remove the LED lighting system
for transport due to the positioning the lighting systems and the extent to which they will
project outwardly from the sides of the mast. Moreover, with the high weights of these
systems, manpower and equipment is required. In other words, the installation and
removal of LED lighting systems requires the use and cost of a crane and loader for rigging
in and rigging out, plus the extra time it takes to remove and reattach the LED lighting
system after each move. Since the rig companies often are compensated by their
customer on time efficiency, this has created a barrier to market for many retrofit LED
lighting systems and from gaining traction in the market. Accordingly, there is a need for
LED lighting systems that can be permanently and/or semi-permanently configured to a
rig such that during transport the LED lighting system can remain attached or substantially
attached to the rig, thereby reducing time for transport between well sites and minimizing
the need and cost associated with loaders, cranes and additional deck space on transport

trucks.

[001 2] Furthermore, to provide access to a higher percentage of existing drilling rigs, there
is a need for lighting systems that reduce weight while providing sufficient light for rigs
which typically have mast heights of 20-45m for service type rigs and 30-50+m for drilling
rigs. While weight can be reduced by decreasing the lumen output of the system, lower

lumen systems may not provide sufficient light.
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[0013] While newer systems have been developed that continue to reduce the weight of
lighting systems greater than 1.0MM lumens to around 550kg, there remain many rigs

where this amount of added weight is still too high.

[0014] For the purposes of discussion, if it is assumed that a low weight LED lighting
system or a standard prior art LED lighting system for configuration to the crown of drilling
rigs and that provides 1TMM+ lumens will generally weigh 1,200 Ibs (500kgs) to 2,400 Ibs
(1,100kgs). These figures represent a ratio of 0.55 grams or 1.10 grams, respectively, of

added weight / 1.0 lumen (0.55:1.0 or 1.10:1.0 g/lumen respectively).

[0015] As the total mass of such systems cannot be used on many rigs, it is desirable to
decrease the ratio of added weight/lumen below these numbers. In addition, it is desirable
to decrease the total mass of lighting systems to reduce or obviate the time and equipment

required to prepare a rig for installation or transport.

[0016] Specifically, for configuration to larger drilling rigs with mast heights in the range of
30-50+ meters wherein the overall lumens are preferably near or greater than 1MM
lumens, there is a need for the net added weight to be less than 1,100lbs (500kg),
preferably less than 880lbs (400kg) and more preferably to around 600lbs (275kgs). Thus,
for an LED lighting system of approximately 600 Ilbs (275 kg) and a 1MM lumen LED
lighting system, this is a ratio of 0.27 grams/lumen. For a high lumen output LED system
for the same drilling rig providing 1.5 MM lumens a ratio of less than 0.2 and preferably

less than 0.18 grams/lumen is desirable.

[0017] To achieve these levels of lighting with current LED lamps assemblies, a typical
lighting system may include an array of 10-50 LED lamp assemblies, again depending on
the applicable height of the LED lighting system while in use, each typically weighing in
the range of 17.5-33lbs (8-15kg) based on typical designs as shown in Figures 1A and
1B. The weights of lamps described in the preceding sentence are for illustration and are

not meant to be limiting.

[0018] Specifically, Figures 1A and 1B show the various components of a typical prior art
LED lamp assembly 10 as including an LED housing 12, LED solid state light board 14
having LEDs (i.e. high power LEDs) 14a, reflectors 16, heat sink 18, housing cover 20,
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associated mounting brackets 22, optional cooling fans (not shown) and power cables 24.
As noted above, due to the need for each LED lamp assembly to be robust and durable,
a typical LED lamp assembly will have a separate housing, heat sink and brackets that
are connected to one another during assembly. However, each of these components is
generally heavy when assembled and when incorporated into an array of lamp assemblies
can represent a significant weight. As noted, various prior art systems may also utilize a
cooling fan to direct cooling air over one or more LEDs. As such, as the total weight of the
LED lighting system includes the lamp assemblies as well as all the supporting frames,
electrical cables, connectors, etc., the end result is that the desired ratios of grams/lumen

as described above cannot be achieved with current designs.

[0019] As indicated, each LED lamp assembly 10 includes a heat sink 18 to ensure that
heat generated by the LEDs is properly dissipated to ensure the LEDs are operated within
the required temperature ranges and do not exceed recommended operating
temperatures as set by a LED manufacturer. Moreover, it is generally desirable to manage
power consumption for a given light output in lumens to ensure both efficiency and the
longevity of the LEDs. Accordingly, an LED manufacturer will generally recommend that
the temperature at the semi-conductor junction of each LED be maintained within a
preferred temperature range to maintain power efficiency but also LED longevity. While a
LED may be operated at a higher junction temperature (up to a maximum temperature
before burning out), the power efficiency will drop off (i.e. higher watts being consumed
per lumen of light intensity) and the longevity of the LED will drop. Hence, for practical
purposes, high power LEDs are rarely operated at temperatures higher than the

recommended temperatures.
[0020] Table 1 shows typical specifications of a high performance LED.

[0021] Table 1- Typical Specifications of a High Performance LED (Cree XHP 70, Cree

Canada Corp, Mississauga, Ontario)

Property Parameter
Size 7 by 7 mm
Voltage 6V or 12V
Max Drive Current 4.8A (6V)
2.4A (12V)
-6-

Petitioner Ensign
Exhibit 1002 - 196 of 371



WO 2019/191843 PCT/CA2019/050410

Max Power 28.8 W

Max Light Output 4022 Im

Max Efficiency at | 150 Im/W

Binning Conditions

Typical Forward 5.8 V White @ 2100 mA (6 V)
Voltage 11.6 V White @ 1050 mA (12 V)
Maximum Reverse -5V

Voltage

Viewing Angle 120 °

Maximum Junction 150 °C

Temperature

[0022] As can be seen in this example, the maximum junction temperature is 150 °C.
However, in a typical operating scenario, it would be recommended to not operate the

lamp at temperatures greater than about 80°C.

[0023] For an LED described in Table 1, an array of 16 LEDs within a housing 12 would
have a maximum power requirement of about 460 W but would normally be operating at
about 50-60% of maximum power thus consistently utilizing about 230-276 W of power.
With the radiant efficiency of the LEDs typically being between 20% and 45%, this means
that approximately 55-80% of the input power will be lost as heat. Assuming a 75% heat
loss, this means 180-206 W of power is continuously being lost as heat which to prevent

junction temperatures from rising must be efficiently removed.

[0024] In view of the foregoing and in summary, there has been a need for lightweight
LED lighting systems that provide desired light on target (e.g. suitable, desired and usable
light volume delivered to the area where workers require the light to complete tasks) and
that can be effectively configured to tall structures at different and/or various heights from
the surface of a work site (whether smaller service rigs or larger drilling rigs). In addition,
there has been a need for LED lamp assemblies and LED lighting systems with lower
ratios of grams/lumens than current LED lighting systems whilst enabling effective heat

dissipation to maintain recommended junction temperatures.

[0025] Further still, there has been a need for LED lighting systems that integrate,
partially-integrate and/or are otherwise configured with or to functional features of a rig’s

upper mast and/or crown with an LED lighting system such that the net added weight of
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adding lighting to a drilling mast is reduced. In addition, there has been a need for LED
lighting systems that integrate or partially-integrate with, or act as a substitute and/or
partial substitute for, components and/or sub-components of a rig mast, crown, structure,
or other such item, without limitation, that exists as part of the rig assembly prior to the
addition and/or configuration of an LED lamp assemblies and/or an LED lighting system.
Further, there has been a need for LED lighting systems that reduce the effective net

added weight and/or minimize the weight/lumen ratio when compared to prior art.

[0026] Further still, there remains a need for LED lighting systems that can be configured
to a rig as a permanent and/or semi-permanent system thereby minimizing or eliminating
the need to remove and/or partially remove the LED lamp assemblies and/or LED lighting

system during transportation activities.

[0027] In addition, there has also been a need for portable lighting systems for other
applications including temporary lighting applications such as interior construction
applications that provide desired lighting but that reduce both the size and the weight of

the lighting systems.

[0028] Further still, it is desirable in certain applications, including the operation of drilling
rigs, that the light cast from a high mast does not create excessive light pollution to areas
adjacent the work site. As such, the design of a lamp assembly should provide relatively
precise light paths that illuminate the desired areas but do not allow excessive light to
escape. The design of reflectors can be adjusted to enable sharper boundaries between
illuminated and non-illuminated areas from a particular light source. However, as light
towers become taller, the precision of these boundaries becomes lower for a given
reflector. Tighter boundaries can be achieved by deeper and narrower reflectors; however,

this must also be balanced against the proximity of a hot LED near the reflector.

SUMMARY OF THE INVENTION
[0029] In accordance with the invention, there is provided an LED lighting system for
configuration to a supporting structure, the LED lighting system comprising: a plurality of
LED lamps and reflectors within at least one LED lamp assembly; an air flow system

having at least one air flow conduit (AFC) for directing air flow against each LED lamp
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assembly to effect cooling of the LED lamps and to provide structural support to each LED
lamp assembly for connection to the supporting structure; and wherein the LED lighting

system has a weight/lumen ratio of less than 0.55g/lumen.

[0030] In various embodiments, the LED lighting system has a weight/lumen ratio of less
than 0.35g/lumen and/or less than 0.25g/lumen.

[0031] In various embodiments, the LED lighting system provides greater than 500,000

lumens and/or greater than 1.0 MM lumens.

[0032] In further embodiments, each LED lamp assembly includes a lamp assembly
housing having a plurality of surfaces for effecting heat transfer of heat from the LED lamps

away from the LED lamps.

[0033] In other embodiments, each AFC is operatively connected to a lamp assembly
housing, the AFC having an air channel for moving cooling air through the AFC and for
conveying heat from each LED lamp assembly away from each LED lamp assembly to
effect cooling of each LED lamp assembly and to maintain an operating temperature of

the LED lamp assembly at or below a threshold temperature during use.

[0034] In yet further embodiments, the mass/lumen ratio is realized by a balance of a
collective weight and thermal mass of each LED lamp assembly and AFC to provide
sufficient structural strength to support the LED lighting system and an adequate thermal
mass of each LED lamp assembly housing to effect sufficient cooling when each lamp
assembly is operating at ambient temperature and air flow is flowing over each LED lamp

assembly.

[0035] The system may include a fan system operatively connected to the AFC for actively
moving air through the AFC.

[0036] In various embodiments, the AFC includes a vertically oriented conduit having a
lower air entry and upper air exit and wherein cool air enters the lower air entry and warm
heated air exits the upper air exit. The vertically oriented conduit may also include at least
one substantially horizontal branch conduit extending laterally from the vertically oriented

conduit and wherein each branch conduit operatively and structurally supports at least
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one lamp assembly housing and/or a heat transfer fin system operatively connected to the
AFC.

[0037] In other embodiments, the system will include a controller for managing LED lamp
assembly temperature, wherein the controller monitors the temperature within an LED
lamp assembly and adjusts air flow speed to increase or decrease air flow through the
AFC to maintain LED lamp assembly temperature below a pre-determined threshold
temperature. The controller may also monitor the temperature within an LED lamp
assembly and adjust power to the LED lamp assembly to maintain LED lamp assembly

temperature below a pre-determined threshold temperature.

[0038] In other embodiments, the system may also include a duct collar operatively
connected to a lamp assembly for directing cooling air against a lamp assembly housing

at substantially 90 degrees to the lamp assembly.

[0039] In various embodiments, each lamp assembly housing has one or more outer
edges and includes cooling fins extending radially from a central position on a lamp
assembly housing towards each outer edge of the lamp assembly housing for providing

an even air flow across the lamp assembly housing.

[0040] In other embodiments, the lamp assembly housing has a thermal mass sufficient
to effect cooling of the LED lamp assembly and to maintain an operating temperature of
the LED lamp assembly at a recommended temperature during use at ambient conditions

only when air is flow against the LED lamp assembly housing from the AFC.

[0041] In another aspect, the invention provides an integrated lighting and railing system
for attachment to a crown of a rig mast comprising: at least one LED lamp assembly, each
LED lamp assembly having at least one LED lamp operatively contained within a lamp
assembly housing and thermally connected thereto; a combined air flow conduit (AFC)
and railing, the combined AFC and railing including at least one substantially vertical and
at least one substantially horizontal AFC members, the AFC members arranged as a
railing structure and configured for attachment to an upper region of a rig mast, the AFC
members supporting the at least one LED lamp assembly and defining an air flow path

through the AFC members to each LED lamp assembly to effect cooling of each LED lamp
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assembly, and wherein the integrated lighting and railing system has railing dimensions

substantially corresponding to an existing mast-top steel railing.

[0042] In other embodiments, the integrated lighting and railing system includes a forced
air system operatively connected to the AFC to move air through the AFC and towards

each lamp assembly.

[0043] The integrated lighting and railing system may include a controller operatively
connected to the forced air system, the controller for controlling a flow rate of air through
the AFC, the controller responsive to a measured temperature at one or more LED lamp

assemblies to increase or decrease the flow rate of air based on a measured temperature.

[0044] In various embodiments of the integrated lighting and railing system, the lamp
assembly housing has a thermal mass sufficient to effect cooling of the LED lamp
assembly and to maintain an operating temperature of the LED lamp assembly at a
recommended temperature during use at ambient conditions only when air is flow against

the LED lamp assembly housing from the AFC.

[0045] The integrated lighting and railing system may be configurable to a drilling rig mast,
provides greater than 0.5 MM lumens and has a net added weight /lumen ratio of less than
0.55g/lumen and/or provides greater than 0.5 MM lumens and has a net added
weight/lumen ratio of less than 0.35g/lumen and/or provides greater than 0.5 MM lumens
and has a net added weight /lumen ratio of less than 0.25g/lumen and/or provides greater
than 1.0 MM lumens and has a net added weight /lumen ratio of less than 0.55g/lumen
and/or provides greater than 1.0 MM lumens and has a net added weight /lumen ratio of
less than 0.35g/lumen and/or provides greater than 1.0 MM lumens and has a net added
weight /lumen ratio of less than 0.25g/lumen and/or provides greater than 1.0 MM lumens

and has a net added weight /lumen ratio of less than 0.20g/lumen.

[0046] In various embodiments, the LED lamp assemblies are retractable with respect to
a central axis of the rig mast to enable transportation of the rig mast with the LED lighting

system attached.

[0047] In another aspect, the invention provides method for retrofitting an LED lighting

system to a rig mast to reduce a net added weight of the LED lighting system to the rig
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mast, the method comprising the steps of: a) removing existing mast-top steel railings from
a rig mast; and, b) attaching an integrated lighting and railing system to the mast top, the
integrated lighting and railing system having at least one LED lamp assembly, each LED
lamp assembly having at least one LED lamp operatively contained within a lamp
assembly housing and thermally connected thereto; and a combined air flow conduit
(AFC) and railing, the combined AFC and railing including at least one substantially
vertical and at least one substantially horizontal AFC members, the AFC members
arranged as a railing structure and configured for attachment to an upper region of a rig
mast, the AFC members supporting the at least one LED lamp assembly and defining an
air flow path through the AFC members to each LED lamp assembly to effect cooling of
each LED lamp assembly and wherein the integrated lighting and railing system has railing

dimensions substantially corresponding to the existing mast-top steel dimensions.

[0048] In another aspect, the invention provides an LED lighting system comprising: an
LED circuit board having a support matrix supporting at least one LED lamp and power
conducting trace; a reflector operatively configured over each LED lamp and to the LED
board, the reflector having a reflector base for operative positioning over the LED lamp
and a reflector body for directing LED light away from the reflector; a heat sink in thermal
contact with an outside surface of the reflector adjacent the reflector base and the LED
board, the heat sink for conveying LED lamp heat away from inside surfaces of the
reflector; and, an LED housing operatively configured to the LED board, the LED housing

having a thermally conductive body for conveying heat away from the LED housing.

[0049] In a further aspect, the invention provides a control system for an LED light system
having at least one LED lamp assembly, each LED lamp assembly having a plurality of
LED lamps operatively contained within an LED housing, an air flow conduit (AFC)
operative configured with a fan system to deliver cooling air to each LED lamp assembly,
the control system for controlling power to the LED lamps and to maintain an operating
temperature within a desired range, the control system comprising: a power driver
operatively connected to a power supply and to the LED lamps of an LED lamp assembly;
a temperature sensor and controller operatively connected to each LED housing for
monitoring the temperature of the LED housing, the temperature sensor and controller for
reporting the temperature of the LED housing to the power driver; and wherein the power

-12-
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driver increases or decreases power to the LED lamps in response to the temperature of
the LED housing and wherein if the temperature of the LED housing is above a threshold,
power is reduced to the LED lamps, and wherein if the temperature is below a threshold,

power is increased to the LED lamps up to a pre-determined power threshold.

[0050] In one embodiment, the system further includes a fan driver operatively connected
to the power supply and wherein the fan driver activates the fan above a temperature

threshold and deactivates the fan below a temperature threshold.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] Various objects, features and advantages of the invention will be apparent from the
following description of particular embodiments of the invention, as illustrated in the
accompanying drawings. The drawings are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of various embodiments of the invention.

Similar reference numerals indicate similar components.

Figures 1A and 1B are schematic cross sectional (Figure 1A) and top (Figure 1B)

views of a typical prior art LED lamp assembly having LEDs within a housing.

Figures 2, 2A, 2B, 2C, 2D, 2E, 2F and 2G are various perspective views (Figures
2-2F) and a cross-sectional view (Figure 2G) of a lighting system having a heat

transfer conduit (HTC) in accordance with one embodiment of the invention.

Figures 3, 3A, 3B, 3C and 3D are various perspective views (Figures 3-3C) and
a cross-sectional view (Figure 3D) of an LED lighting system having a branched

heat transfer conduit (HTC) in accordance with one embodiment of the invention.

Figures 4 and 4A are a cross-sectional view (Figure 4) and perspective view
(Figure 4A) of a ducted cooling system in accordance with one embodiment of the
invention and Figure 4B is perspective view of a ducted cooling system having
radial fins on a lamp assembly in accordance with one embodiment of the

invention.
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Figures 4C and 4D are schematic cross-section and perspective views of an LED
lamp assembly having a ducted collar to provide even air flow to an LED lamp

assembly in accordance with one embodiment of the invention.

Figure 5 is a perspective view of an integrated LED lighting and railing system in

accordance with one embodiment of the invention.

Figures 6 and 6A are schematic top (Figure 6) and cross-sectional (Figure 6A)
views of an LED light panel array having a telescopic arm that functions as a heat

sink in accordance with one embodiment of the invention.

Figure 7 is a diagram of an integrated light assembly (IA) configured to one corner

of a drilling mast in accordance with one embodiment of the invention.

Figure 7A is a diagram of eight integrated light assemblies (IAs) configured to four

corners of a drilling mast in accordance with one embodiment of the invention.

Figure 7B is a bottom view of an IA in accordance with one embodiment of the

invention.

Figure 7C is an isometric view of an IA with portions of the heat transfer conduit

removed in accordance with one embodiment of the invention.

Figure 7D is a cross-sectional view through a lamp assembly showing a typical

beam path from a reflector in accordance with one embodiment of the invention.

Figure 7E is a cross-sectional and isometric view of a lamp assembly and reflector

heat sinks in accordance with one embodiment of the invention.

Figures 7F-71 are isometric and cross-sectional views of a reflector pair in

accordance with one embodiment of the invention.

Figure 7J is an isometric view of an LED reflector heat sink in accordance with

one embodiment of the invention.

Figure 7K is an isometric view of a LED printed circuit board in accordance with

one embodiment of the invention.
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Figure 8 is a schematic diagram of a control system in accordance with one

embodiment of the invention.

Figures 9 and 9A are sketches of the light projection pattern of a lighting system

in accordance with one embodiment of the invention.

DETAILED DESCRIPTION
[0052] With reference to the Figures, LED lamp assemblies and LED lighting systems are
described that combine structural and heat dissipation properties in combined systems

that significantly reduces the weight of LED lamp assemblies and LED lighting systems.

[0053] Although many of the Figures illustrate and/or describe configuration to drilling rigs
with higher lumen outputs, these are not meant to be limiting and it is understood that the
systems described can be modified for configurations with applicability to smaller service
rigs, other rigs of various heights, weights, geometry, etc. and are within the scope and
spirit of the present invention. The systems described herein may also be integrated with
other support systems. Various embodiments and aspects of the current invention are

described that achieve one or more of the following:
a. provide a desired level of lighting;

b. reduce the overall net weight of an LED lighting system when compared to

prior art systems;

c¢. reduce the mass/lumen ratio of a LED lamp assembly and/or the

mass/lumen ratio of an LED lighting system
d. provide sufficient heat dissipation capabilities for the desired lighting;

e. provide robust structural support to enable deployment in a variety of

applications and particularly elevated structure applications;

f.  for drilling and service rig mast LED lighting systems, reduce the “net added
weight” at the upper section of the mast by integrating and/or at least

partially replacing, displacing and/or subsidizing functional uses and
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weights of other structural features of the rig mast at least partially with at

least some aspects or components of the LED lighting system;

g. provide a controller that manages the power delivery to LED lighting

systems to align with the sunrise and sunset of any particular location;

h. provide a power backup system to ensure uninterrupted LED lighting when

the main site power fails.

i. provide reflector optics enabling effective light projection over a defined
area while reducing light pollution outside a projection area as well as

defined blind spots when desired.

j. provide a control system that enables effective interconnection of a number

of lamp assembly modules depending on lighting needs.

[0054] To achieve these objectives, the LED lighting systems and LED lamp assemblies
described herein utilize combinations of separate and integrated LED housings, heat
transfer/air flow conduits and support systems that enable effective heat dissipation
through the support system or cooling air through the heat transfer conduits and/or support
system. Generally, the LED lighting systems are operated to maintain an operating

temperature of individual LEDs at or around a recommended operating temperature.

[0055] Figure 2 shows a typical drilling mast system 30 having a representative lighting
system 32 in accordance with one embodiment of the invention mounted to upper corners
of a drilling mast. For the purposes of illustration, as is known a typical drilling rig mast
includes a number of substantially vertical members 30a, horizontal members 30b and
various cross members 30c. The typical mast will include an upper deck platform 30d
having a railing 30f and potentially other top mounted structures 30e such as a cage
railing. Figure 2A shows a lighting system 32 mounted to the upper railings of the drilling

mast.

[0056] In a first embodiment, and as shown in greater detail in Figures 2B-2G, an LED
lighting system 32 includes separate corner-mounted LED lighting assemblies 40 each

having a plurality of LED lamp assemblies 40a. The LED lamp assemblies 40a are
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connected to and supported by an air flow conduit (AFC) 40b that has a generally hollow
interior enabling air to be drafted upwardly through the AFC. The AFC provides structural
support to the LED lamp assemblies 40a and enables effective heat dissipation from the
LED lamp assemblies to maintain desired operating temperatures within each LED lamp
assembly and LED. The AFC is attached to the drilling mast via appropriate connectors
and will generally be installed in a substantially vertical orientation. Within the AFC, a
system of cooling fins 40c (see Figure 2G in particular) is preferably configured to increase

the surface area of the AFC and otherwise improve heat transfer from the system.

[0057] As shown, each of the LED lamp assemblies 40a is pivotally connected to the AFC
allowing individual manipulation of an LED lamp assembly for directing light where it may
be required. Power for the LED lamp assemblies is provided by a power controller 42

mounted to each AFC.

[0058] In the embodiment shown in Figures 2B and 2C, air may passively draft upwardly
through the AFC from a lower entry position 40d to an upper exit position 40e. In this
example, heated air within the AFC and derived from the LED lamp assemblies will rise
within the AFC to create an air draft such that colder air is drawn in at the entry position
40d and warmer air is expelled through the exit 40e. The upper exit position may include

a cap 40f to prevent precipitation from entering the AFC.

[0059] As shown in Figures 2D-2G, in one embodiment, a forced air convention system
may be provided to actively move air through the AFC via a fan system 44. In this case, a
fan having fan blades and a motor is configured to the AFC at the lower entry 40d and

operates to pull cold air into the AFC and move it upwardly towards the exit 40e.

[0060] In another embodiment, as shown in Figures 3-3D, a branched AFC lighting system
50 is described. In this embodiment, a branched AFC conduit 52 has a vertical conduit
52a and two or more horizontal conduits 52 b,c (or substantially vertical and substantially
horizontal). Figure 3 shows a branched system 50 configured to the upper railings of a
drilling mast and Figure 3A shows a branched lighting system 50 configured to the upper
corners of a drilling mast. As with the other embodiments, air can be moved through the
system from a lower entry position 50c by fan 53, upwardly and then outwardly from two

or more branches exits 50d, 50e. As shown, LED lamp assemblies 40a may be mounted
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to the vertical 52a and horizontal conduits 52 b,c. Each branch may be coplanar (e.g. 50b,
50c) with one another and may also include additional non-coplanar branches (e.g 50f,
50c).

[0061] As shown in Figure 3D, the branched AFC will preferably include internal fins 54 to

increase the surface area for heat dissipation.

[0062] Importantly, for each of the above described embodiments, the AFC provides a
combination of heat sink capabilities and structural support for a plurality of LED lamp
assemblies. In contrast, prior art systems provide only provide heat sink capabilities

through non-structural members.

[0063] Figures 4 and 4A show another embodiment similar to the branched AFC above
but where cooling air is actively pushed against an LED lamp assembly 60. In this
embodiment, a fan system 62 drafts air through additional AFC 64 having an LED lamp
assembly 60 adjacent a conduit exit 64a. In this case, a combination of vertical 64b and
horizontal 64c and angled 64d conduits collectively provide air movement from the fan
system to the exits 64a. As shown, each LED lamp assembly 60 has a bracket connection
system 66 and system of cooling fins 68. Importantly, in this embodiment, the cooling fins
68 may be substantially smaller and lighter than the cooling fins on a prior art lamp
assembly as sufficient heat transfer from the LED lamp assembly is enabled due to the
active air flow over the cooling fins. In one embodiment (Figure 4B), the cooling fins may
be arranged in a generally radial pattern (or spiral pattern (not shown)) from the center of
the back of the lamp assembly to provide radial channels to the outside edges of the lamp
assembly to the flow of air from the conduits. A generally radial or spiral pattern of cooling
fins helps promote an even flow of air over the entire surface of the lamp assembly thus
providing even cooling to all lamps within the lamp assembly as well as continuous air
cleaning of the cooling fins. Importantly, the cooling fins in these embodiments would
generally not be sufficient to enable the LED lamp assembly to operate at the desired light
output as a standalone lamp assembly. That is, sufficient cooling is normally only achieved
by the movement of cooling air over the LED lamp assembly, particularly when operating

at ambient temperatures at, around or above 20 °C.
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[0064] In various embodiments, the cooling fins 68 may be partially enclosed via additional

ducting to manage air flow over the cooling fins.

[0065] Figures 4C and 4D show one embodiment having a duct collar 64e to promote an
even flow of air over the cooling fins. In this case, a duct collar is pivotally connected to
angled conduit 64d to direct air flow against cooling fins 68 in a substantially perpendicular
direction to the cooling fins and/or in a direction that promotes passage of the cooling air
through the cooling fins. That is, by providing a short channel that directs cooling air
through the cooling fins, air will be directed more evenly across the back of the LED lamp
assembly. In one embodiment, a small gap 69 is provided between the duct collar and
angled conduit to enable an increased air flow against the cooling fins through the duct
collar. That is, the movement of air through the duct collar will draw additional air in through

the gap 69 thus increasing air flow.
Weight Reduction

[0066] By moving the heat sink capabilities and/or air flow to the structural members, the
weight of each LED lamp assembly can be reduced by reducing the size of or eliminating

heat sink fins from the housing.

[0067] Potential weight reductions are illustrated by way of example and as shown in
Table 2 for various sub-assemblies of an LED lighting system. In this representative
example, for 16 LEDs contained within a lamp housing 210 (Figure 7A for example), the
total weight of a LED lamp assembly including 16 LED lamps, an aluminum housing,
cabling and housing covering can be reduced to approximately 2-3 kg as compared to
current systems having passively cooling fins mounted to the housing and which typically

weigh 12kg each.

[0068] Table 2-Representative Weights of Lighting System Sub-Assemblies for a
1.2MM total lumen LED Lighting System and Mass/Lumen

Sub-Assembly Weight (lbs) [kgs] | Number Total Weight
/Parameter (Ibs)
[kgs]
LED Lamp Assembly | 6 [2.7] 6 per corner 36 [16.3]
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Air Flow Conduit and | 46 [30.4] 2 per corner 92 [41.8]
Electrical Assembly

Support Frame 20 [9.1] 1 per corner 20[9.1]
Total Weight 148 [67.2]
Total Weight for 4 592 [268.8]
corners of mast

Mass/Lumen 0.224
(g/lumen)

[0069] Thus, as shown in Figure 7A and Table 2, a total of 6 LED lamp assemblies for
one corner of a drilling mast may weight approximately 16.3 kgs. Two aluminum AFCs
212 including their electrical assemblies and for mounting a total of 6 LED lamp
assemblies may weigh approximately 41.8 kg. A support frame may weigh approximately
9.1 kgs. Accordingly, the entire weight of 6 LED lamp assemblies and the support system

would be approximately 67.2 kg and be capable of 300,000 lumens.

[0070] Thus, for a drilling mast having 4 LED lighting systems and 1.2 MM lumens as
shown in Figure 7A, the total weight of the LED lighting system would be approximately
268 kg which is significantly lower than current systems weighing upwards of 500kg for
the same light capabilities of approximately 1.2 million lumens (assuming both systems
are operated to maintain recommended junction temperatures and utilize similar LEDs).
As such, the subject system can dramatically reduce the total mass of an LED lighting

system and significantly decrease the added weight/lumen.
Net Weight Reduction

[0071] As shown in Figure 5, in one embodiment, the LED lighting system is integrated to
upper regions of a drilling mast where an existing steel railing system 30f is replaced with
an LED lighting system where the AFCs of the LED lighting system form the railings of the
upper mast thus further reducing the net weight addition of the LED lighting system.

[0072] By way of example, and as shown in Figure 2, a typical mast has a steel handrail
assembly that weighs approximately 45-90kg (100-200lbs). As shown in Figure 5, by
removing the steel handrail and replacing the steel system with an LED lighting system 70
where the AFC of the LED lighting system provides railing structures, a significant

reduction in overall weight can be achieved. In this example, for a square or rectangular
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mast head, the vertical corner posts and horizontal rails of the steel handrail assembly are
replaced with a combination of vertical 70a and horizontal 70h AFCs that support a
plurality of LED lamp assemblies 70b supported on conduits 70c. The interior channels
with the AFCs enable cooling air to be directed to each LED lamp assembly as described
above. The AFCs may completely replace existing railings. In some embodiments, non-

AFC aluminum railing may be utilized to fill in any gaps as may be required.

[0073] As such, by removing 90kg (200lbs) of steel handrails and adding a 300kg (650lbs)
(representative example weight) integrated lighting and railing system 70 the “net added
weight” to the rig is only 210kg (460Ibs).

[0074] In addition, as shown in Figure 5, a steel cage railing 30e may also be replaced
with a lighter metal structure such as aluminum, to further reduce the net added weight.
Accordingly, in these embodiments, the net added weight/lumen is further reduced as

shown in Table 3.

Table 3- Representative Net Added Weight/lumen for Integrated LED Lighting and
Railing System.

Parameter Value

Lumens 1.2 MM/1.5MM

LED Lighting System | 300kg

Weight

g/lumen 0.25 g/lumen@1.2MM lumen
0.2 g/lumen @1.5 MM lumen

Steel Railing Removed -90kg

Net Added Weight/Lumen 0.175 g/lumen
0.14 g/lumen @1.5 MM lumen

[0075] Accordingly, as can be seen from Table 3, substantially lower effective

weight/lumen ratios can be achieved by and integrated LED lighting and railings system.

[0076] In one embodiment, the integrated lighting and railing system is a single, modular
unit that can be configured to the drilling rig mast at site whilst the drilling rig mast is in a
horizontal position. The integrated lighting and railing system may be transported

independently from the drilling rig mast or connected to it during transportation. If
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transportable in a connected position, the integrated lighting and railing system may

include pivoting arms that can be moved towards a central axis of the mast.
[0077] Other features and embodiments of the lighting system are described below.
AFC Design

[0078] AFCs are designed to provide a) sufficient heat transfer or air flow capabilities and
b) structural strength to mount the desired number of LED lamp assemblies. From a mass
and heat conductivity perspective, aluminum will generally provide the best properties for
both heat conductivity and reducing weight. Rectangular or square AFCs can be
assembled from aluminum panels with additional fin systems mounted to the interior (or
exterior) of the conduit. Similarly, for round AFCs, extruded aluminum tubes can be readily
assembled to form a branched or straight structure again with a fin system configured to
the interior of the conduit. Both systems, rectangular or round or other profiles, will have

sufficient void spaces to allow sufficient air flow through each AFC.
Fan System

[0079] In those LED lighting systems having a fan, the fan may be operated at one or
more fixed speeds or may dynamically adjust air flow through each AFC depending on
cooling requirements and as may be determined by a control scheme. In one embodiment,
for example, a representative LED lighting system having 12 LED lamp assemblies having
16 LEDs, a fixed air flow of 500 ¢cfm may be effective to continuously circulate air to effect

cooling in which case power consumption of each fan system will be in range of 100 Watts.
Lamp Housing

[0080] Each LED lamp assembly, of either configuration in Figures 2 and 3 or Figure 4 as
the specific case may be, will include a lamp housing supporting LEDs, reflectors and a
transparent cover. A housing can be manufactured or assembled from an extruded

aluminum profile or flat aluminum panels or a combination thereof.

[0081] For example, for the embodiment as shown in Figure 4 where cooling air is directed

against the back of an LED housing, the LED lamp housing may include a relatively low
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surface area of cooling fins and a hence non-traditional appearance when compared to
the surface area of cooling fins of a traditional standalone LED lamp assembly and that

would typically be required for a specified lumen output.

[0082] For the embodiment as shown in Figure 3, where heat is conducted through an
AFC away from the LED lamp assembly, the back of the LED housing may also have a
non-traditional appearance of heat sink fins and have even less surface area when
compared to the surface area of cooling fins of a traditional standalone LED lamp

assembly.
Mounting Brackets

[0083] Each LED lamp assembly or LED lamp housing is attached to an AFC through a
mounting bracket, which is preferably adjustable. In the case of the embodiments of
Figures 2 and 3, the brackets provide effective heat transfer from the LED lamp housing
to the AFC. In the case of the embodiment of Figure 4, the brackets may at least partially
assist in directing air over the back of the LED lamp housing. Aluminum brackets and/or

strapping can provide effective heat transfer while reducing weight.
Operation

[0084] In a typical operating scenario with average ambient conditions, for example lower
night temperatures, some air movement, precipitation, and/or cooler seasonal
temperatures, the operating temperature of each LED lamp assembly may remain below
a recommended operating temperature. However, under various conditions, for example
warm summer nights, no wind and/or no precipitation, the operating temperature may rise
towards or above a recommended operating temperature. Similarly, the operator may

temporarily require more light and increase the power to the LED lighting system.
[0085] Generally, the system controller can actively monitor junction temperature and

a. reduce power to the LEDs if the temperature rises or increase power to

the LEDs as temperature drops or
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b. increase or decrease the air flow rate through each AFC as the

temperature rises or drops.

[0086] In other situations, an operator may selectively choose to increase the light output
of the system in which case, the system may allow a temporary increase in power and
temperature for a time period and/or increase the air flow rate through the AFC to maintain

temperature at the recommended level.

[0087] In other situations, the system is designed so that the forced air flow and other
design features described herein are fixed and not variable such that there is a
contingency of heat dissipation capacity for the environmental changes between summer
and winter and wherein the LED lighting system provides a reliable and predictable

amount of light on target.

[0088] The control system in one embodiment of the present invention incorporates logic
that turns the LED lighting system on and off based on the sunrise and sunset time for
that location, the controller logic updating itself daily and automatically from satellites

thereby minimizing the need for attention by and tasks required by humans.

[0089] In another embodiment, the LED lighting system includes a battery or energy
storage system configured to the LED lighting system whereby the lights can remain
powered in the event of a blackout condition whereby the rig generators may fault and be
off-line for a period of time. The backup system may be any one of Lithium batteries,
capacitors, generators with control system that auto-starts the generator when needed, or

other means of power backup reliability of common means.

[0090] Figures 6 and 6A show another embodiment where LEDs are configured to a
telescopic pole where heat sink capabilities are provided by the telescopic pole 100. In
this case, the telescopic pole includes both an inner pole and an outer pole 100b fixed to
the housing 36. The inner pole is frictionally engaged with the outer pole allowing the
lighting array to be selectively positioned along the inner pole. Importantly, the outer pole
100b is in heat transfer contact with the housing 36 through a contact system such as a
weld bead 102 allowing heat to transfer through the housing to the outer pole. During

operation, and under conditions as described above, the inner pole may also act as a heat
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sink. These embodiments may be particularly suited for portable construction applications

where lighting systems are being regularly moved, positioned and oriented by workers.
Other Embodiments

[0091] With reference to Figures 7-7F, further embodiments are described having
additional features that provide light weight and high output light.

[0092] Figure 7 shows an integrated assembly (IA) 200 having 4 lamp assemblies 202,
air flow conduits (AFC) 210 and a main conduit 212. The integrated assembly 200 is
configured to the upper deck of a drilling mast via a support pole 204, support arm 206
and hinge connector 208 to position the 1A outside the upper deck railing of the drilling
mast and allows individual lamp assemblies 202 to project their output light in a generally

downward and outward direction.

[0093] Figure 7A shows each corner of a drilling mast supporting two 1As 200 vertically
and horizontally separated from one another. In this case, the support system includes
additional support members 206a, 206b, 206b’ that provide horizontal support for each IA
as well as vertical separation. Upper and lower support members 206b, 206b’ may be of
different lengths to enable horizontal separation between the two IAs. In addition,
connector 206¢ allows pivoting of the support member 206a about a vertical axis. Vertical
support member 206a may also be horizontally positioned on support member 206 to
enable horizontal extension or retraction of the |As relative to the drilling mast. Connector
208 also enables inward pivoting of the entire assembly in order to locate the |As inside
the outer perimeter of the driling mast which is particularly useful during raising and

lowering of the mast and/or during transportation of the drilling mast.

[0094] As shown in Figures 7, 7A, 7B and 7C, the main conduit 212 is generally a square
or rectangular aluminum conduit that supports the lamp assemblies 202 through the AFCs
210. The main conduit may include handles 212a. The main conduit 212 shown has
sections (a, b, ¢, d) each supporting one lamp assembly and angled (angle A) with respect
to one another as shown in Figure 7B such that each lamp assembly has a different

projection direction.
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[0095] Each main conduit includes end caps 212e at each end of the main conduit that
provide an inlet cover duct to the main conduit and weather protection to the drivers and

cooling fans (explained below).

[0096] Generally, in operation, cooling air is actively drawn in through the end caps 212e,
through the main conduit and downwardly and against each lamp assembly 202 through
AFCs 210.

[0097] Referring to Figure 7C, additional details of an IA are shown and specifically the
location of power drivers 214 that control power to one or more lamp assemblies as

described below.

[0098] Individual lamp assemblies may also be individually adjusted to provide a desired
light direction.

Lamp Assembly and LED Reflector Design

[0099] As shown in Figures 7D-7J, the design of individual lamp assemblies 202, LEDs
220 and reflectors 222 is described for mast applications. For context, in a typical drilling
mast application, the lighting system may be mounted at the top of a drilling mast 30-60m
above the ground. As it is desirable to have relatively sharp boundaries between lighted
and non-lighted areas at the work location, to create a precise projection/throw from each
reflector, the design of the lamp assemblies, LEDs and reflectors includes a number of
features that enables a precise light projection/throw. Importantly, this feature also

contributes to providing light weight for high light output.

[00100] Figure 7D shows a cross section of a lamp assembly 202. As in other
embodiments, the lamp assembly includes a housing 202a having cooling fins 202b and
transparent cover 202c. A plurality of LEDs 220 and reflectors 222 (typically 16) are
mounted at the base of the housing 202a.

[00101] As shown in Figure 7D, each LED 220 is positioned within a reflector such that
light emanating from an LED will diverge from the outer edges of the reflector within a
relatively tight beam path (BP). The beam path is determined by the depth (D) of the
reflector relative to the width (W) of the base and the proximity of the LED to the inner
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walls of the reflector. Generally, a tighter beam path is enabled by positioning the LED
closer to the base of the reflector and by the depth D of the reflector. However, this also

causes heat from an operating LED to directly heat the base of the reflector.

[00102] As noted, in addition to minimizing the weight, it is also desired to reduce the
cost of each reflector; hence, it is desirable that the LED reflectors 222 are plastic such as
a metalized polycarbonate. Metalized polycarbonate has a number of optical advantages
over metal surfaces as well as manufacturing advantages insomuch that it can be injection
molded and hence is relatively inexpensive to produce as compared to cast metal

reflectors.

[00103] Accordingly, to minimize effects of heat immediately adjacent the LED, the outer
surfaces of the base of the reflector are configured with a metallic heat sink 224 (having a
conductive thermal mass) (see Figures 7H and 7J for example) that is in heat exchange
contact with the lower outer walls of the reflector, an LED printed circuit board 230 (Figure
7K) and indirectly the lamp assembly housing 202a. As such, direct heat from the LED
can be conveyed away from the reflector as a result of the thermal mass of the heat sink
and its surface area contact with the LED printed circuit board 230 and the lamp housing.
Importantly, the heat sink can prevent the temperature of a metalized plastic reflector from
overheating in that the heat sink enables a more efficient transfer of heat away from the

base of the reflector.

[00104] In one specific embodiment, the LED 220 has approximate outer dimensions of
7x7 mm, the base of the reflector has an inner dimension of 7.5x7.5 mm and a depth of
26 mm. The top dimensions of the reflector are 20x29mm with wall angles approximately
30° in the short dimension and 50° in the long dimension. It is to be appreciated that the
inner walls 222¢ of the reflector may also be slightly parabolic in shape to further minimize

reflection that would diffuse light leaving the reflector.

[00105] In one embodiment, the heat sink 224 (Figure 7J) has lower outer dimensions of
approximately 19x25mm and upper outer dimensions of 21x28 mm and a total height of
12mm. The heat sink 224 is shown schematically in Figure 7H before (left side) and after

assembly (right side) when it is configured to the outer base of a reflector.
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[00106] Furthermore, and as shown in Figures 7F-71, in order to minimize weight and for
convenience of assembly, two or more reflectors 222 are interconnected by a connection
member 222a. The connection member 222a includes a connection bore 222b that can
be used to seat an assembly screw 225 and thus provides consistent spacing and
alignment of reflectors within a lamp assembly and allows connection to the lamp
assembly by a single screw or other suitable connector. As understood, arrays of 2 or

more reflectors may utilize similar connection members.

[00107] Figure 7K shows one embodiment of an LED printed circuit board 230 for use
within a lamp assembly. In this embodiment, the board 230 is aluminum with 4 LEDs 220.
The board includes internal power conducting traces (not shown) and is suitably insulated
from the main board. The board includes a power connector 230a for interconnecting an
array of LEDs and reflectors on separate LED printed circuit boards as well as connection
holes 230b for aligning with the screw connector described above which in turn align two

LEDs within the base of a reflector pair as shown in Figures 7F-71.

[00108] Suitable heat conductive pastes may be utilized between mating surfaces to

enhance heat transfer from surfaces exposed to LED heat.
Power and Control System

[00109] The control system is designed to efficiently provide power to a number of |As,
provide effective temperature monitoring and power control to minimize the risk of
overheating and hence damage to the light system while also minimizing the weight of the

cabling required to power a number of |As that may be configured to a drilling mast.

[001 10] A control system is shown in Figure 8. Power is routed up the mast via a
connecting cable 250 to a control box 252. The control box includes cable connectors for
connecting the power cable to the top-of-mast power and control system. The control box
may include other functionality including for example GPS location and/or Bluetooth
communication systems for reporting information such as location and/or system
parameters to rig/service operators. In one embodiment, power is delivered at -208V, 3
phase, 30A (max) and power rating of 7-8 kW.
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[001 11] As noted above, the drilling mast may be configured with up to 8 IAs (although
this may be greater with some embodiments). Each IA will generally be daisy-chained
together to minimize the length (and hence weight) of power cables at the top of the mast.
As shown in Figure 8, the control box is connected to a first junction box 254 within an IA
212. The junction box 254 directs power within the IA to one or more lamp assembly
drivers 254a, 254b and 254c.

[001 12] In addition, power is directed to a fan circuit 254d, which in turn delivers power to
one or more fans 254e, 254f. The fan circuit is provided with a thermosensitive switch to
deactivate the fan circuit if the ambient air temperature is below a threshold such as below

-5C. If the temperature is above the threshold, the fans will be activated.

[001 13] Each driver 254a, 254b, 254c¢ is connected to a lamp assembly 202 via power
cable 2549 to a power/thermo board 203. The power/thermo board delivers power to each
LED assembly 203a, 203b, 203c within the lamp assembly. As described above, each
LED assembly may include one or more LEDs 220 operatively connected to a printed

circuit board 230 and each LED assembly may be daisy-chained together.

[001 14] The power/thermo board 203 monitors temperature within the lamp assembly and
includes logic to monitor and report threshold temperatures to a specific lamp assembly
driver. If the power/thermo board determines the temperature is rising (for example
through a temperature range of 67-77°C), the drivers 203a, 203b, 203c will progressively
and individually reduce the current to each lamp assembly to limit the temperature rise of
a lamp assembly using an open loop control within the control unit. Thus, as each lamp
assembly has its own power/thermo board and driver, each lamp assembly is
independently controlled in terms of maintaining an operating temperature within a desired

range.

[001 15] Each junction box 254 may be connected to adjacent |As, either on the same
corner or another location of a drilling mast in a daisy-chain manner and ultimately back

to the control box.

Light Projection
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[001 16] As shown in Figures 9 and 9A, light from a plurality of IAs each having a number
of lamp assemblies will downwardly and outwardly project light to the surface and
intersecting the surface as a series of generally trapezoidal-shaped light patterns. As
shown in Figure 9, the light pattern of each lamp assembly will preferably be directed so
as to overlap with one or more adjacent lamp assemblies so as to fully illuminate a desired

area.

[001 17] Importantly, the outer edges of the light projection will be reasonably sharp so as
to minimize light pollution outside the desired area but also to minimize light in an area
immediately adjacent the mast which may be a working area and where it may be desired

to prevent extremely bright lights from “blinding” workers in a specific working area.
Transportation

[001 18] In other embodiments, where the crown or upper regions of a mast are retrofit to
receive a LED lighting system that is a stand alone add-on, or partially or fully replaces
components such as a railing, the LED lighting system may no longer project laterally or
more specifically downward from the mast when the mast is laid in its horizontal position
for transport and/or may be withdrawn towards the central axis of the mast. In this case,
the LED lighting system may be permanently (or semi-permanently) retained on the mast
thereby reducing or obviating the need for manpower and equipment to install/uninstall

the LED lighting system prior to and after transportation.

[001 19] Although the present invention has been described and illustrated with respect to
preferred embodiments and preferred uses thereof, it is not to be so limited since
modifications and changes can be made therein which are within the full, intended scope

of the invention as understood by those skilled in the art.
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CLAIMS

1. An LED lighting system for configuration to a supporting structure, the LED lighting

system comprising:
a plurality of LED lamps and reflectors within at least one LED lamp assembly,

an air flow system having at least one air flow conduit (AFC) for directing air flow
against each LED lamp assembly to effect cooling of the LED lamps and to provide
structural support to each LED lamp assembly for connection to the supporting

structure;

and wherein the LED lighting system has a weight/lumen ratio of less than

0.55g/lumen.

2. The LED lighting system as in claim 1 wherein the LED lighting system has a
weight/lumen ratio of less than 0.35g/lumen.

3. The LED lighting system as in claim 1 wherein the LED lighting system has a
weight/lumen ratio of less than 0.25g/lumen.

4. The LED lighting system as in any one of claims 1-3 wherein the LED lighting system
provides greater than 500,000 lumens.

5. The LED lighting system as in any one of claims 1-3 wherein the lighting system

provides greater than 1.0 MM lumens.

6. The LED lighting system as in any one of claims 1-5 wherein each LED lamp
assembly includes a lamp assembly housing having a plurality of surfaces for effecting

heat transfer of heat from the LED lamps away from the LED lamps.

7. The LED lighting system as in any one of claims 1-6 wherein each AFC is operatively
connected to a lamp assembly housing, the AFC having an air channel for moving cooling
air through the AFC and for conveying heat from each LED lamp assembly away from

each LED lamp assembly to effect cooling of each LED lamp assembly and to maintain
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an operating temperature of the LED lamp assembly at or below a threshold temperature

during use.

8. The LED lighting system as in any one of claims 1-7 wherein the mass/lumen ratio
is realized by a balance of a collective weight and thermal mass of each LED lamp
assembly and AFC to provide sufficient structural strength to support the LED lighting
system and an adequate thermal mass of each LED lamp assembly housing to effect
sufficient cooling when each lamp assembly is operating at ambient temperature and air

flow is flowing over each LED lamp assembly.

9. The LED lighting system as in any one of claims 1-8 further comprising a fan system

operatively connected to the AFC for actively moving air through the AFC.

10. The LED lighting system as in any one of claims 1-9 wherein the AFC includes a
vertically oriented conduit having a lower air entry and upper air exit and wherein cool air

enters the lower air entry and warm heated air exits the upper air exit.

11. The LED lighting system as in claim 10 wherein the vertically oriented conduit
includes at least one substantially horizontal branch conduit extending laterally from the
vertically oriented conduit and wherein each branch conduit operatively and structurally

supports at least one lamp assembly housing.

12.  The LED lighting system as in any one of claims 1-1 1 further comprising a heat

transfer fin system operatively connected to the AFC.

13. The LED lighting system as in any one of claims 1-12 further comprising a controller
for managing LED lamp assembly temperature, wherein the controller monitors the
temperature within an LED lamp assembly and adjusts air flow speed to increase or
decrease air flow through the AFC to maintain LED lamp assembly temperature below a

pre-determined threshold temperature.

14.  The LED lighting system as in any one of claims 1-12 further comprising a controller
for managing LED lamp assembly temperature, wherein the controller monitors the

temperature within an LED lamp assembly and adjusts power to the LED lamp assembly
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to maintain LED lamp assembly temperature below a pre-determined threshold

temperature.

15. The LED lighting system as in any one of claims 1-14 further comprising a duct collar
operatively connected to a lamp assembly for directing cooling air against a lamp

assembly housing at substantially 90 degrees to the lamp assembly.

16. The LED lighting system as in any one of claims 1-15 wherein each lamp assembly
housing has one or more outer edges and includes cooling fins extending radially from a
central position on a lamp assembly housing towards each outer edge of the lamp

assembly housing for providing an even air flow across the lamp assembly housing.

17.  The LED lighting system as in any one of clams 1-16 wherein the lamp assembly
housing has a thermal mass sufficient to effect cooling of the LED lamp assembly and to
maintain an operating temperature of the LED lamp assembly at a recommended
temperature during use at ambient conditions only when air is flow against the LED lamp

assembly housing from the AFC.

18. An integrated lighting and railing system for attachment to a crown of a rig mast

comprising:

at least one LED lamp assembly, each LED lamp assembly having at least one
LED lamp operatively contained within a lamp assembly housing and thermally
connected thereto;

a combined air flow conduit (AFC) and railing, the combined AFC and railing
including at least one substantially vertical and at least one substantially horizontal
AFC members, the AFC members arranged as a railing structure and configured
for attachment to an upper region of a rig mast, the AFC members supporting the
at least one LED lamp assembly and defining an air flow path through the AFC
members to each LED lamp assembly to effect cooling of each LED lamp
assembly,

and wherein the integrated lighting and railing system has railing dimensions

substantially corresponding to an existing mast-top steel railing.
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19. The integrated lighting and railing system as in claim 19 wherein the AFC members
are aluminum.

20. The integrated lighting and railing system as in claim 18 or 19 further comprising a
forced air system operatively connected to the AFC to move air through the AFC and
towards each lamp assembly.

21. The integrated lighting and railing system as in claim 20 further comprising a
controller operatively connected to the forced air system, the controller for controlling a
flow rate of air through the AFC, the controller responsive to a measured temperature at
one or more LED lamp assemblies to increase or decrease the flow rate of air based on a
measured temperature.

22. The integrated lighting and railing system as in any one of claims 18-21 wherein the
lamp assembly housing has a thermal mass sufficient to effect cooling of the LED lamp
assembly and to maintain an operating temperature of the LED lamp assembly at a
recommended temperature during use at ambient conditions only when air is flow against

the LED lamp assembly housing from the AFC.

23. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 0.5 MM lumens

and has a net added weight /lumen ratio of less than 0.55g/lumen.

24. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 0.5 MM lumens

and has a net added weight /lumen ratio of less than 0.35g/lumen.

25. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 0.5 MM lumens

and has a net added weight /lumen ratio of less than 0.25g/lumen.

26. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 1.0 MM lumens

and has a net added weight /lumen ratio of less than 0.55g/lumen.
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27. The integrated lighting and railing system as in any one of claims 18-22 wherein the
lighting system is configurable to a drilling rig mast, provides greater than 1.0 MM lumens

and has a net added weight /lumen ratio of less than 0.35g/lumen.

28. The LED lighting system as in any one of claims 18-22 wherein the lighting system
is configurable to a drilling rig mast, provides greater than 1.0 MM lumens and has a net

added weight /lumen ratio of less than 0.25g/lumen.

29. The LED lighting system as in any one of claims 18-22 wherein the lighting system
is configurable to a drilling rig mast, provides greater than 1.0 MM lumens and has a net

added weight /lumen ratio of less than 0.20g/lumen.

30. The LED lighting system as in any one of claims 18-28 where the LED lamp
assemblies are retractable with respect to a central axis of the rig mast to enable

transportation of the rig mast with the LED lighting system attached.

31. A method for retrofitting an LED lighting system to a rig mast to reduce a net added

weight of the LED lighting system to the rig mast, the method comprising the steps of:
a) removing existing mast-top steel railings from a rig mast; and,

b) attaching an integrated lighting and railing system to the mast top, the integrated
lighting and railing system having at least one LED lamp assembly, each LED lamp
assembly having at least one LED lamp operatively contained within a lamp
assembly housing and thermally connected thereto; and a combined air flow
conduit (AFC) and railing, the combined AFC and railing including at least one
substantially vertical and at least one substantially horizontal AFC members, the
AFC members arranged as a railing structure and configured for attachment to an
upper region of a rig mast, the AFC members supporting the at least one LED lamp
assembly and defining an air flow path through the AFC members to each LED
lamp assembly to effect cooling of each LED lamp assembly and wherein the
integrated lighting and railing system has railing dimensions substantially

corresponding to the existing mast-top steel dimensions.

32. An LED lighting system comprising:
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an LED circuit board having a support matrix supporting at least one LED lamp

and power conducting trace;

a reflector operatively configured over each LED lamp and to the LED board, the
reflector having a reflector base for operative positioning over the LED lamp and a

reflector body for directing LED light away from the reflector;

a heat sink in thermal contact with an outside surface of the reflector adjacent the
reflector base and the LED board, the heat sink for conveying LED lamp heat away

from inside surfaces of the reflector; and,

an LED housing operatively configured to the LED board, the LED housing having
a thermally conductive body for conveying heat away from the LED housing.

33. An LED lighting system as in claim 32 wherein the LED housing includes a plurality

of radially aligned heat transfer fins.
34. An LED lighting system as in claim 32 wherein the support matrix is aluminum.

35. An LED lighting system as in any one of claims 32-34 where the heat sink is

aluminum and the reflector is metalized plastic.

36. A control system for an LED light system having at least one LED lamp assembly,
each LED lamp assembly having a plurality of LED lamps operatively contained within an
LED housing, an air flow conduit (AFC) operative configured with a fan system to deliver
cooling air to each LED lamp assembly, the control system for controlling power to the
LED lamps and to maintain an operating temperature within a desired range, the control

system comprising:

a power driver operatively connected to a power supply and to the LED lamps of

an LED lamp assembly;

a temperature sensor and controller operatively connected to each LED housing
for monitoring the temperature of the LED housing, the temperature sensor and

controller for reporting the temperature of the LED housing to the power driver;
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wherein the power driver increases or decreases power to the LED lamps in
response to the temperature of the LED housing and wherein if the temperature of
the LED housing is above a threshold, power is reduced to the LED lamps, and
wherein if the temperature is below a threshold, power is increased to the LED

lamps up to a pre-determined power threshold.

37. The control system as in claims 36 further comprising a fan driver operatively
connected to the power supply and wherein the fan driver activates the fan above a

temperature threshold and deactivates the fan below a temperature threshold.
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WO02015066703A2 07 May 2015 (07-05-2015)
WO02015066730A1 07 May 2015 (07-05-2015)
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Electronic Acknowledgement Receipt

EFS ID: 41105255
Application Number: 17016083
International Application Number:
Confirmation Number: 6643

Title of Invention:

ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

First Named Inventor/Applicant Name:

JOSHUA C. ALLISON

Customer Number:

9629

Filer:

Clay Erik Hawes/Deborah Rypacek

Filer Authorized By:

Clay Erik Hawes

Attorney Docket Number: 120257-5001 US04
Receipt Date: 12-NOV-2020
Filing Date: 09-SEP-2020
Time Stamp: 13:13:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y V " I. . 9
Number Message Digest | Part/.zip| (if appl.)

1116358
1 Information Disclosure Statement (IDS) 1_CM5001_US04_1DS.pdf no 4
Form (SB08)
3daea44db7e80ae7a9deda370b617e1531
07f3fe

Warnings:
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Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

4434829
2 Foreign Reference 2_CA3096128.pdf no 72
bala7e5441e513eele822b3b8c00e33534 1)
6fc56
Warnings:
Information:
4425746
3 Foreign Reference 3_W02019191843A1.pdf no 74
1dd8bdfe7 1a79bf9fd3ae80a84677ea504cd)
551f
Warnings:
Information:
Total Files Size (in bytes):l 9976933

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. |
17/016,083 09/09/2020 JOSHUA C. ALLISON 120257-5001 US04 6643
9629 7590 11/10/2020 | EXAMINER |

Morgan, Lewis & Bockius LLP (WA)
1111 Pennsylvania Avenue, N.W.
Washington, DC 20004

| ART UNIT [ rapernUMBER |
2879
| ~omricationpate | DELIVERY MoDE |
11/10/2020 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):

karen.catalano @ morganlewis.com
patents @ morganlewis.com

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

17/016,083 ALLISON et al.

Decision Granting Request for

Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
TERRI S JOHNSON OPET Yes

1. THE REQUEST FILED 09 September 2020 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. 0 for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
i laims, more than thir | 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;

T @ Mmoo

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 TERRI JOHNSON at (571)272
-2991. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/TERRI S JOHNSON/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/016,083
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 80 N/A
SEARCH FEE
P e A, N/A N/A N/A 350 N/A
EXAMINATION FEE
AU N/A N/A N/A 400 N/A
TOTAL CLAIMS ]
(37 CFR 1.16(i) 21 minus 20 = 1 x 50 = 50 OR
INDEPENDENT CLAIMS - *
(37 CFR 1.16(h) 2 minus 3 = x 240 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 880 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i - =
s (37 Can 16(7)) Minus x = OR =
% Independent * Minus | *** =
& (37 CFR 1.16(h)) X = OR -
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = X -
= (37 CF% T.Ia(i)) OR -
% Independent * Minus | *** = M _ OR _
w (37 CFR 1.16(h) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
17/016,083 (09/09/2020 2879 835 120257-5001 US04 21 2
CONFIRMATION NO. 6643
9629 UPDATED FILING RECEIPT

Morgan, Lewis & Bockius LLP (WA
1111 Ponneylvania Avenue, NAW. i

Washington, DC 20004
Date Mailed: 11/04/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

JOSHUA C. ALLISON, CODY, WY;

JOSH HAALAND, CODY, WY;

JESSICA IVANOFF, CODY, WY;
Applicant(s)

C&M OILFIELD RENTALS, LLC, CODY, WY;
Assignment For Published Patent Application

C&M OILFIELD RENTALS, LLC, CODY, WY

Power of Attorney: The patent practitioners associated with Customer Number 962

Domestic Priority data as claimed by applicant
This application is a CIP of 16/571,527 09/16/2019
which is a CON of 16/138,723 09/21/2018 PAT 10473282
which is a CIP of 16/009,032 06/14/2018 PAT 10711961
which claims benefit of 62/643,663 03/15/2018

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
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/18/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/016,083

Projected Publication Date: 12/31/2020

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
Preliminary Class
362
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,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application Number: 17016083

Filing Date: 09-Sep-2020

Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON

Filer: Clay Erik Hawes

Attorney Docket Number: 120257-5001 US04

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-;l'g(t;)l in
Basic Filing:
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2202 1 50 50

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 50
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Electronic Acknowledgement Receipt

EFS ID: 40637943

Application Number: 17016083

International Application Number:

Confirmation Number: 6643
Title of Invention: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM
First Named Inventor/Applicant Name: JOSHUA C. ALLISON
Customer Number: 9629
Filer: Clay Erik Hawes

Filer Authorized By:

Attorney Docket Number: 120257-5001 US04
Receipt Date: 23-SEP-2020
Filing Date: 09-SEP-2020
Time Stamp: 10:02:06
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $50

RAM confirmation Number E20209MA03542061
Deposit Account 500310
Authorized User Clay Hawes

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

37 CFR 1.17 (Patent application and reexamination processing fees)

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

Document o . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
30205
1 Fee Worksheet (SB06) fee-info.pdf no 2
1d4ca0d49ech59ffa329e56dd7305493bd8|

6760

Warnings:

Information:

Total Files Size (in bytes){ 30205

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: IDS
Doc 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 1.99)

Application Number 17016083

Filing Date

P020-09-09

First Named Inventor | oshua C. Allison

Art Unit

|2879

Examiner Name |

Attorney Docket Number

| 120257-5001 US04

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document -
Figures Appear
1 757343 p016-05-24  |[PuPuis etal;
Apollo Energy Services Corp.
2 b272611 1993-12-21 | ai
Grant;
3 pat14221 p014-08-26 Ik ivelpole Patent Pty Ltd.
[Gowanlock et al_;
4 p316390 p016-04-19 Apollo Energy Services Corp.
Walton et al ;
> po34626 pO17-01-03 ke ivelpole Patent Pty Ltd.
Pannekoek et al;
6 p945143 pO18-04-17 s ivelpole Patent Pty Ltd.
[Gowanlock et al_;
! 10125935 p018-11-13 Ppollo Energy Services Corp.
8 10145544 po1g-12-04  |[FOwaniock etal,

Apollo Energy Services Corp.

EFS Web 2.1.18

Petitioner Ensign
Exhibit 1002 - 276 of 371



INFORMATION DISCLOSURE

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

Application Number

17016083

Filing Date

2020-09-09

First Named Inventor |Joshua C. Allison

Art Unit

|2879

Examiner Name |

Attorney Docket Number

| 120257-5001 US04

Pannekoek et al ;

9 10392826 P019-08-27 Swivelpole Patent Pty Ltd.
Allison et al ;

10 10473282 P019-11-12 ICA Rentals, LLC
Pannekoek et al;

11 10598359 P020-03-24 Swivelpole Patent Pty Ltd.

If you wish to add additional U.S. Patent citatio

n information please click the Add hutton.

Add

U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publicatien 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 0050184207 P005-08-25 Bertram, 1ll
2 D0120217897 po12-0830  |[Pordinetal.
Musco Corporation
3 20130135848 P013-05-30 Chrysanthous
cKinley et al ;
4 p0160109079 p016-04-21 Iz:cKinley Service Equipment, Inc.
5 D0170023195 bo17-0126  |[oowaniock:
Apollo Energy Services Corp.
[Gowanlock;
6 0180010748 P318-01-11 Apollo Energy Services Corp.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

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

Application Number

17016083

Filing Date

2020-09-09

First Named Inventor |Joshua C. Allison

Art Unit

|2879

Examiner Name |

Attorney Docket Number

| 120257-5001 US04

[Gowanlock;
! po100163%58 po18-06-14 Apollo Energy Services Corp.
8 0180187873 P018-07-05 Carroll; ) _

| ocation llluminator Technologies
9 20190242218 P(19-08-08 (Sowanlock, )

Apollo Energy Services Corp.

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

publisher, city and/or country where published.

Examiner| Cite | Foreign Document Country Kind | Publicaticn Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
[Gowanlock;
1 3034206 CA 2018-03-08 Apollo Energy Services
Corp.
2 [108240588 CN 2018-07-01 | iu Chunxin
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 o . . ' 5
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), T

BWIVELPOLE Brochure; Swivelpole Product Catalogue NEC V2-4. Printed March 2014, pp. 5-9

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.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

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

Application Number 17016083

Filing Date 2020-09-09

First Named Inventor |Joshua C. Allison

Art Unit | 2879

Examiner Name |

Attorney Docket Number | 120257-5001 US04

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP S01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|

English language translation is attached.

EFS Web 2.1.18
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Application Number 17016083

Filing Date 2020-09-09

INFORMATION DISCLOSURE

First Named Inventor |Joshua C. Allison

STATEMENT BY APPLICANT

A Art Unit | 2879
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | 120257-5001 US04
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DRILLING RIG WITH ATTACHED LIGHTING
SYSTEM AND METHOD

Cross-Reference to Related Applications

[0001] This international application claims the benefit of U.S. Provisional Application Ser.
No. 62/381,%41, filed August 31, 2016 which may relate to subject marter disclosed in one or
more of U.S. Applications Ser. No. 62/366,377, filed July 25, 2016; Ser. No. 62/196,556, filed
July 24, 2015; Ser. No. 14/093,097, filed November 29, 2013; Ser. No. 14/632,592, filed
February 26, 2015; Ser. No. 62/109,966, filed Jamuary 30, 2015; and Ser. No. 62/127,020, filed
March 2, 2015. The entirety of each of the aforementioned applicatons is specifically

incorporated herein by reference for all purposes.
Field of the Invention

[0002] The present invention relates generally to the field of drilling apparatuses, such as oil

drilling rig arrangements, and in particular to a lighting system for use on a drilling rig
Background of the Invention

[0003] Drilling rigs are used to form wellbores for the purpose of extracting oil, natural gas
or other fluids from subsurface deposits. Drilling rigs can also be used for sampling subsurface
mineral deposits, testing rock or ground fluid properties and for installing subsurface utilities,
instrumentations, tunnels or wells. In implementation, drilling rigs may be mobile equipment
transportable by truck, rail, trailers, or similar, rigs may also be semi-permanent and permanent
fixtures as in the case for oil dnilling of large wells. Marine-based structures are also widely
known. Generally, the term drilling rig refers to an arrangement of equipment that is used to
penetrate the subsurface of the earth’s crust.

[0004] Drilling operations typically occur during daylight hours and visibility in and around
the drilling rig has historically only been required when manual work is being done, inspection
and calibration, for example. There is a desire to increase productivity by providing visibility
during hours of low daylight, and this has thus far been accomplished by providing mobile
lighting arrangements on vehicles proximate the drilling rig, or otherwise manually adding or

providing impromptu lighting aiTangements.
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[0005] These arrangements are inadequate and not readily adaptable to systematic visibility

improvements in appropriate locations around a drilling rig.
Summary of the Invention

[0006] A method of providing lighting to a drilling rig site is described herein including
attaching at least one light fixture directly to the crown of a drilling rig on each of at least two
sides of the crown, where the light fixture contains a fixed or removable light fixture attachment
connecting the at least one light fixture to the crown, resulting in one or more of enhanced
evenness of site lighting, reduced site shadows, reduced site light pollution, reduced site power
consumption and/or reduced site diesel usage.

[0007] Additional embodiments described herein include: the method described above
where the light fixture and light fixture attachment are a single piece; the method described
above where the light fixture is fixed or adjustable; the method described above where the light
fixtures are attached around the perimeter of the crown; the method described above where the
light fixtures are attached to all sides of the crown; the method described above where more than
one light fixture is attached to each side of the crown; the method described above where said
each light fixmure attachment holds one or more light fixture spaced vertically or horizontally
from each other; the method described above where each lighting fixture can swivel and/or tilt;
the method described above additionally including secondary containment; the method
described above where the crown forms a generally rectangular shape; and the method described
above where the lighting is provided to 180 degrees to 360 degrees around the drilling site.
[0008] A drilling rig is also described including a derrick or mast and crown, having a
drilling site lighting system attached thereto, comprising at least one light fixwure attached
directly to the crown on each of at least two sides, wherein the light fixture contains a fixed or
removable light fixture attachment connecting the light fixture to the crown, resulting in one or
more of enhanced evenness of site lighting, reduced site shadows, reduced site light pollution,
reduced site power consumption and/or reduced site diesel usage.

[0009] Additional embodiments described berein include: the drilling rig described above
where the light fixtore and light fixwure attachment are a single piece; the dnlling rig described
above where the light fixture is fixed or adjustable; the drilling rig described above where the
light fixtures are attached around the perimeter of the crown; the drilling rig described above
where the light fixtures are attached to all sides of the crown; the drilling rig described above
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where more than one light fixture is attached to each side of the crown; the drilling rig described
above where said each light fixture attachment holds more than one light fixture spaced
vertically or horizontally rom each other; the drilling nig described above where cach lighting
fixture can swivel and/or tilt; the drilling rig described above additionally including secondary
containment; the drilling rig described above where the crown forms a generally rectangular
shape; and the drilling rig described above where the lighting is provided to 180 degrees to 360
degrees around the drilling site.

[0010] These and additional embodiments are further described below.

Brief Description of the Drawings

[0011]) Embodiments will now be described, by way of example only, with reference to the
attached Figures, wherein:

[0012] Figure 1A is a lighting system mounted on a drilling rig as described herein.

[0013] Figure 1B is a side view of one embodiment of a light fixture as described herein.
[0014] Figure 2 is a perspective view of one embodiment of a light fixture as described
herein.

[0015] Figure 3 is a perspective view showing an embodiment of secondary containment as
described herein.

Detailed Description

[0016]) An embodiment of a conventional drilling rig 40 with the light fixtures described
herein is illustrated in Figure 1A, where the drilling rig 40 includes a derrick 14, which provides
a support structure for a majority of the equipment used to raise and lower drillstring 25 into and
out of a wellbore. The drillstring 25 may be an assembled collection of drillpipe, drill collars, or
any other assembled collection of assorted tools and equipment commected together and run imto
the wellbore to facilitate the drilling of a well. The drillstring 25 may be raised and lowered into
and out of the wellbore by the draw-works 7, which includes a spool powered by a motor or
other power source 5. A drill line 12, which may be a thick, stranded metal cable, is run through
a travelling block 11. Typically, the crown block 13 remains stationary while travelling block
11 moves vertically with the drillstring 25. The combination of the crown block 13 and the
travelling block 11 provides a significant mechanical advantage for lifting the drillstring 25.
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Further, a swivel 18 may be attached to the ravelling block 11 to allow rotation of the drillstring
25 without twisting the travelling block 11. Drill pipes 16 and hole casing 26 are also shown.
[0017] Thre drlling rig 40 [urther includes a rotary table 20mounted in a nyg floor 21, which
is used to rotate the drillsiring 25 along with a kelly drive 19. Kelly drive 19, attached at an
upper end to the swivel 18 and at a lower end to the drillstring 25, is inserted through the rotary
table 20 to rotate the drillstring 25 (drillstring rotation shown by arrow “R'). Kelly drive 19 may
be square, hexagonal, or any other polygonal-shaped twbing and is able to move freely vertically
while the rotary table 20rotates it. Alternatively, drilling rig 30 may include a top drive (not
shown) in place of kelly drive 19 and rotary table 20. Additionally, blowout preventers
("BOPs™™) may be located below the rig floor 21 and installed atop a wellhead 27 to prevent
fluids and gases from escaping from the wellbore. An annular BOP 23 and one or more ram
BOPs 24 are shown and are commonly understood in the art.

[0018] During drilling operations, drilling fluid may be circulated through the system to
carry cuttings away from the bottom of the wellbore as drilling progresses. Drilling fluid may be
stored in mud tanks 1 before being drawn through suction line 3 by mud pumps 4. Drilling fluid
{drilling fluid route is indicated by ammows “F) is then pumped from mud pumps 4 through a
hose 6, up a stand pipe 8, through a flexible hose 9, and down into the wellbore. Drilling fluid
reurning from the wellbore is routed through a flow line 28 to shakers 2, which are used to
separate drill cuttings from the drilling fluid before it is pumped back down the wellbore.

[0019)] The light fixtures described herein (29) are shown attached directly to the crown, in
this instance visible on three sides. The light fixture (101 and 203) as shown in this embodiment
also in Figure 1B and in perspective view in Figure 2 is held by a bracket (102 and 204) which
permits the light fixure to swivel both in a horizontal and vertical orientation. And in this
embodiment, the light fixture is connected to the crown directly through the light fixture
attachment (103 and 202). The light fixtures can be commercially purchased or custom designed
with commercially available materials to suit the use and situation, including specific materials
of use (e.g., carbon steel or aluminum, etc.) and light power needs or desired.

[0020] It should also be noted that the entire unit can also be built with secondary
containment on all the equipment as demonstrated in Figure 3. For example, safety certified
nets (302) around each light fixture (301) can be secured to lugs or other attachment points on
the crown, safety certified cables can also be attached to each light fixture and likewise be

secured to lugs or other atiachment points on the crown, etc. so that nothing can drop off of or
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fall from the unit, i.e., it is constucted to meet or exceed all industry “Drops standards™ - the

drop program standard to build equipment ensuring things don't fall or get dropped from
heights.

[0021] The scope of the claims should not be limited by the preferred embodiments set forth
in description of the preferred embodiments or in the examples, but should be given the broadest

interpretation consistent with the description as a whole.
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CLAIMS:

1. A methwd of providing lighting o a drilling rig sike comprising, attaching at least one
light fixture directly to the crown of a drilling rig on each of at least two sides of the
crown, wherein the light fixture contains a fixed or removable light fixture attachment
connecting the at least one light fixture to the crown, resulting in one or more of enhanced
evenness of site lighting, reduced site shadows, reduced site light pollution, reduced site
power consumption and/or reduced site diesel usage.

2. The method of claim 1, wherein the light fixture and light fixture attachment comprise a
single piece.

3. The method of claim 1, wherein the light fixture is fixed or adjustable.

4. The method of claim 1, wherein the light fixtures are attached around the perimeter of the
crown.,

5. The method of claim 1, wherein the light fixtures are attached to all sides of the crown.

6. The method of claim 1, comprising more than one light fixture attached to each side of
the crown.

7. The method of claim 1, wherein said each light fixture attachment holds one or more light
fixture spaced vertically or horizontally from each other.

8. The method of claim 1, wherein each lighting fixture can swivel and/or iilt.

9. The method of claim 1, additionally including secondary containment.

10. The method of claim 1 wherein the crown forms a generally rectangular shape.

11. The method of claim 1, wherein the lighting is provided to 180 degrees to 360 degrees
around the drilling site.

12. A drilling rig including a derrick or mast and crown, having a drilling site lighting system
attached thereto, comprising at least one light fixture attached directly to the crown on
each of at least two sides, wherein the light fixture contains a fixed or removable light
fixture attachment connecting the light fixture to the crown, resulting in one or more of
enhanced evenness of site lighting, reduced site shadows, reduced site light pollution,
reduced site power consumption and/or reduced site diesel usage.

13. The drlling rig of claim 12, wherein the light fixture and light fixture attachment
comprise a single piece.

14. The drilling rig of claim 12, wherein the light fixture is fixed or adjustable.
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15. The drilling rig of claim 12, wherein the light fixtures are attached around the perimeter
of the crown.

16. The drilling rig ol claim 12, wherein the light [ixwures are attached w all sides of the
crown.

17. The drilling rig of claim 12, comprising more than one light fixture attached to two or
more sides of the crown.

18. The drilling rig of claim 12, wherein said each light fixtmre attachment holds more than
one light fixture spaced vertically or horizontally from each other.

19. The drilling rig of claim 12, wherein each lighting fixture can swivel and/or tilt.

20. The drilling rig of claim 12, additionally including secondary containment.

21. The drilling rig of claim 12, wherein the crown forms a generally rectangular shape.

22, The dnlling nig of claim 12, wherein the lighting is provided to 180 degrees o 360
degrees around the drilling site.
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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ABSTRACT

An improved elevated structure-mounted lighting system is disclosed. The lighting system may
be used on drilling rigs, or with other applications, including for drilling, production, refineries,
frac sites, construction, and other industrial applications that may use tower/mast type equipment.
The improved elevated structure-mounted lighting system may accommodate any style or design
of crown section or the derrick of a drilling rig and may be mounted on a pole or independent

mount system.

DB1/ 115638331.4
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CLAIMS

1. A lighting system mounted on a rig, the lighting system comprising:
a plurality of light units, each light unit comprising:

a rig mounting bracket configured to be connected to either a base or a side of a

crown deck of the rig;
a light fixture comprising one or more lights; and
a light fixture bracket coupled to the light fixture and to the rig mounting bracket.

2. The lighting system of claim 1, wherein the rig mounting bracket is connected to either the

base or the side of the crown deck of the rig using bolts.

3. The lighting system of claim 1, wherein the rig mounting bracket is connected to either the

base or the side of the crown deck of the rig using a magnet.
4. The lighting system of claim 3, wherein the magnet is a neodymium magnet.

5. The lighting system of claim 1, wherein the rig mounting bracket is configured to be

connected to an underside of the base of the crown deck of the rig.

6. The lighting system of claim 1, wherein the lighting system further comprises a plurality

of solar panels.

7. The lighting system of claim 6, wherein one or more of the plurality of solar panels is

configured to be connected to either the base or the side of the crown deck of the rig.

8. The lighting system of claim 6, wherein the lighting system further comprises a battery.

11
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9. The lighting system of claim 6, wherein one or more of the plurality of solar panels is
structurally coupled to either the base or the side of the crown deck of the rig in a first position or

a second position.

10.  The lighting system of claim 9, wherein the one or more of the plurality of solar panels is
in the first position, the one or more of the plurality of solar panels are oriented in an operational

position.

11. The lighting system of claim 10, wherein the one or more of the plurality of solar panels is
in the second position, the one or more of the plurality of solar panels are oriented in a transport

position.

12. The lighting system of claim 6, wherein the lighting system further comprises a power

inverter.

13. The lighting system of claim 6, wherein the lighting system further comprises a step

converter.
14. The lighting system of claim 1, wherein the rig is a drilling rig.
15. A lighting system mounted on a rig, the lighting system comprising:
a plurality of light units, each light unit comprising:
a rig mounting bracket configured to be connected to a derrick of the rig;
a light fixture comprising one or more lights; and

a light fixture bracket structurally coupled to the rig mounting bracket, wherein the
light fixture is structurally coupled to the light fixture bracket, and wherein the light fixture

bracket is structurally coupled to the rig mounting bracket.
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16.  The lighting system of claim 15, wherein the rig mounting bracket is connected to the

derrick of the rig using bolts.

17.  The lighting system of claim 15, wherein the rig mounting bracket is connected to the

derrick of the rig using a magnet.
18.  The lighting system of claim 17, wherein the magnet is a neodymium magnet.

19. The lighting system of claim 15, wherein the lighting system further comprises a plurality

of solar panels.

20. The lighting system of claim 19, wherein one or more of the plurality of solar panels is

configured to be connected to the derrick of the rig.

21. The lighting system of claim 19, wherein the lighting system further comprises a battery

unit.

13
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ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

TECHNICAL FIELD

[0001] The present application relates to lighting systems, and more particularly, to lighting

systems that may be used for a drilling application.
BACKGROUND

[0002] Lighting systems for drilling rigs and their surrounding areas are critical to ensure
continuous and safe operation of well sites. To ensure even and effective lighting of the well site,
lighting systems have previously been installed on the uppermost portion of the drilling rig, also
referred to as the “crown” of the rig. Prior art crown-mounted lighting systems developed for oil
rigs are limited in several ways. Their designs are complicated and designed for specific rigs or
rig types. Typically, once they are designed for a particular rig or a particular type of rig, the

lighting systems designs are limited and are not able to be adapted for other uses.

[0003] Prior art lighting systems for drilling rigs are fixed, monolithic structures that are
typically crown or frame systems, with a single size and layout accommodating one type of light
and rig. Because they are a single structural unit, they are heavy and typically require cranes along
with multiple workers for installation, removal, and adjustments. A typical rig lighting frame
system may require between 6 and 12 hours for installation. Further, before a derrick can be
moved, the lighting systems must be removed—again with all of the necessary equipment and
personnel—and a similar amount of time may be required for uninstallation. These installation
and uninstallation times extend the time needed between rig deployments. Due to the high cost of
operating a rig, any such delay is extremely inefficient for the operator of a wellsite. These factors
also increase the time required to be spent on maintaining these systems, which also increases

safety risk.
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SUMMARY

[0004] An improved elevated structure-mounted lighting system is disclosed. In addition to
being used on rigs, embodiments of the lighting system may be used with different applications,
including for drilling, production, refineries, frac sites, construction, and other industrial
applications that may use tower/mast type equipment. The improved elevated structure-mounted
lighting system may accommodate any style or design of crown section of a drilling rig and may

be mounted on a pole or independent mount system.
BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Embodiments of the present invention are described with reference to the following
figures. The same numbers are used throughout the figures to reference like features and
components. Various embodiments may utilize elements and/or components other than those
illustrated in the drawings, and some elements and/or components may not be present in various

embodiments. Elements and/or components in the figures are not necessarily drawn to scale.
[0006] FIG. 1 illustrates a prior art crown-mounted frame-based lighting system.

[0007] FIG. 2 shows a three-dimensional isometric view of three embodiments of the

improved elevated structure-mounted lighting system that are depicted relative to a crown deck.

[0008] FIG. 3 illustrates an elevation view of three embodiments of the improved elevated

structure-mounted lighting system that are depicted relative to a crown deck.

[0009] FIGS. 4A and 4B are enlarged views of two embodiments of a light fixture and cap of

a light unit of the improved elevated structure-mounted lighting system.

[00010] FIG. 51is an enlarged view of an embodiment of a light fixture and a cap of a light unit
illustrating different positions of the light fixture.

[00011] FIG. 6is a side view of an embodiment of a light fixture mounting pole.

[00012] FIG. 7A is a side view of the embodiment of FIG. 6 with a light fixture that is attached

to rails.
[00013] FIG. 7B is a side view of the embodiment with a single mounting plate.

[00014] FIG. 8 is a perspective view of the embodiment of FIG. 6.
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[00015] FIGS. 9A-9F show various configurations of light fixture mounting embodiments on a
rig.
[00016] FIGS. 10A-10D show various configurations of light fixture mounting embodiments

on the crown deck of a rig.
DETAILED DESCRIPTION

[00017] Fig. 1 illustrates a prior art lighting system 100. The prior art lighting system is built
from a single frame 120 which includes multiple frame lights 130. The frame lights 130 are rigidly
fixed onto the frame 120 and cannot be adjusted or repositioned. The frame 120 includes the
electrical connections for the lights. The frame 120 may be installed on the crown 110, or top, of

a drilling rig such that the ground around the drilling rig is illuminated when in use.

[00018] Fig. 2 shows a three-dimensional isometric view and Fig. 3 shows an elevation view
of three embodiments of the improved elevated structure-mounted lighting system 200 that are
depicted relative to a crown deck. The embodiments of the lighting system 200 may be mounted
on the crown deck of a drilling rig or on other elements of a frame structure. The lighting
system 200 is lightweight in design and may be manufactured using any type of metal, including
aluminum, steel, carbon, hot roll, etc. The frame structure may be hollow to reduce weight. The
lighting system is also modular, which allows it to be assembled on site without the use of heavy
equipment, cranes, harnesses, supports, cables, etc. This reduces the risk of accidents and the time
and costs associated with the same. In an embodiment, a pole-mounted design may be set up by
two people in under one hour. The system may accommodate a variety of different light types,
with differing luminosities and power consumption, that may be selected based on the particular

application. Variations of light types may include combustion-proof and/or LED lights.

[00019] The lighting system 200 is modular and assembled using multiple standalone pieces
that may be configured to different structures. Three lighting unit embodiments from Figs. 2 and 3
are shown in an I-shape 210, T-shape 220, and L-shape 230, but this is not limiting and other
configurations or modifications may be used, due in part to the modular nature of the system.
There is no master frame or master support structure, which allows for configurability and

customization.
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[00020]  As shown in Fig. 3, the light units 210, 220, and 230 may include a mounting pole 240,
a bracket for a top rail 242, a bracket for a bottom rail 244, a cap 246, and a light fixture 248. The
bracket for a top rail 242 and bracket for a bottom rail 244 may be used to attach the light mounting
pole 240 to rails 205 of a crown deck of a drilling rig using U-shaped bolts or straps, as shown in
Fig. 2. The straps are wrench-type straps that may be made out of a plastic composite. In another
embodiment, the mounting pole 240 may be welded directly to the drilling rig crown or other

structure.

[00021] In the alternative embodiment shown in Fig. 6, mounting pole 240 may be attached to
the crown deck or other structure using brackets 300 and 310 that attach to top rail 242 and bottom
rail 246 respectively. In this particular embodiment, bracket 300 comprises a top mount plate 320
and a top rail clamp 330, while bracket 310 comprises bottom mount plate 360 and clamp plate
370. One benefit of this alternative embodiment is allowing the use of shorter mounting poles,
which thereby reduces the overall weight of the system. As shown more clearly in Fig. 7A, top
mount plate 320 includes a vertical portion 322 that is substantially parallel to the central axis of
mounting pole 240 and a horizontal portion 324 that is substantially parallel to the top surface of
top rail 242. Similarly, top rail clamp 330 includes a vertical portion 332 that is substantially
parallel to the central axis of mounting pole 240 and a horizontal portion 334 that is substantially
parallel to the top surface of top rail 242. The horizontal portions of top mount plate 320 and top
rail clamp 330 are connected together, as for example by one or more bolts, as shown in Fig. 7.
Alternatively, as shown in Fig. 7A, top mount plate 320 and top rail clamp 330 may be combined

into a single component that hooks over the top of top rail 242.

[00022] Mounting pole 240 is held in place and attached to top rail 242 by the use of one or
more bolts 340, which are inserted through both top mount plate 320 and top rail clamp 330. In
the embodiment of Fig. 7A with no separate top rail clamp, bolt(s) 340 are inserted through both

vertical portions of top mount plate 320.

[00023] Mounting pole 240 may be further held in position using one or more tube clamps 350,

which are bolted or otherwise connected to top mount plate 320 and/or bottom mount plate 360.

[00024]  Also as shown in Fig. 7A, bottom mount plate 360 includes a vertical portion 362 that
is substantially parallel to the central axis of mounting pole 240. Optionally (but not shown),

bottom mount plate 360 may also include a horizontal portion that is substantially parallel to the
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bottom of bottom rail 244. Clamp plate 370 also includes a vertical portion 372 that is substantially
parallel to the central axis of mounting pole 240. Also, optionally (but not shown), clamp plate
360 may include a horizontal portion that is substantially parallel to the bottom of bottom rail 244.
Alternatively, as shown in Fig. 7B, bottom mount plate 360 and clamp plate 370 may be combined
into a single component 336 that hooks over the bottom of bottom rail 242. In Fig. 7B, bolt 340

may be optional.

[00025] Mounting pole 240 is held in place and attached to bottom rail 244 by the use of one or
more bolts 380, which are inserted through both bottom mount plate 360 and clamp plate 370. In
the embodiment of Fig. 7A with no separate clamp plate, bolt(s) 380 are inserted through both
vertical portions of bottom mount plate 360. Mounting pole 240 may be further held in position

using tube clamp 350, which is also bolted or otherwise connected to mount plate 320.

[00026] AsshowninFig. 6, top mount plate 320 and bottom mount plate 360 are also connected
to each other, using one or more bolts 390 or other fastening devices, providing further stability

and for this alternative embodiment.

[00027] In addition, top mount plate 320 and bottom mount plate 360 may be configured with
one or more vertically extending apertures 392 (as shown in FIG. 8), allowing the two mount plates
to be moved vertically in relation to each other, while still providing the ability to insert bolt(s) 390
or other fastening devices through both mount plates. The vertically extending apertures 392 thus
allow this alternative embodiment to be used on crown decks or other structures with a wide range

of different dimension and configurations.

[00028] Thelight fixture 248 connects structurally and electrically to the cap 246, which houses
wiring to accommodate any light fixture 248 that may be attached. The shape or configuration of
cap 246 is not limited to that reflected in the figures, and other designs may be used as long as the
cap is capable of being coupled to the light fixture 248. For example, cap 246 may be a metal
bracket onto which the light fixture 248 is attached. Referring to Figs. 4A and 4B, the light
fixture 248 may be bolted to the cap 246, but is preferably connected to the cap using a pin-based
engagement. The pins 250 may be removable. Once the light fixture 248 is engaged with the
cap 246 such that pinholes 252 are aligned, one or more pins 250 may be inserted to securely
connect the light fixture 248 to the cap 246. Because the pins 250 are removable, the light
fixture 248 may be disconnected and removed from the cap 246 by removing the pins 250. The
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light fixture 248 and cap 246 are preferably structured so that the light fixture 248 may be engaged
with the cap 246 to face outward (as shown in Fig. 4A) or to face inward (as shown in Fig. 5).
This may be accomplished by aligning the pinholes 252 in at least a first position or in a second
position. The light fixture 248 may be configured in the outward position for use and installed in

the inward position for transport.

[00029] Based on the design, more than two positions may be contemplated. For example, as
shown in Fig. 7A, mounting pole 240 may be configured with a plurality of pinholes 252. In this
embodiment, where mounting pole 240 is cylindrical, pinholes 252 may be radially spaced around
the circumference of mounting pole 240. In addition, light fixture 248 may be connected to
cap 246 by the use of light bracket 400. In this embodiment, as shown in Fig. 7A, light bracket 400
comprises a generally cylindrical portion 402, which extends telescopically into at least the upper
portion of mounting pole 240. In addition, cylindrical portion 402 is configured with one or more
pinholes 404 which are configured to be aligned with the one or more pinholes 252 on mounting
pole 240. In this way, pin(s) 250 may be used to maintain light fixture 248 in a plurality of different
positions simply by removing pin 250 rotating the light bracket 400 until pinhole 404 aligns with
a different pinhole on mounting pole 240, and reinserting pin 250 in the new position. While the
cap 246 and light fixture 248 are preferably proximate to the brackets that couple the light
unit 210, 220, or 230 to the structure, an extension may be used between the cap 246 and the light
fixture 248 to extend the light fixture 248 away from the structure to which the light unit 210, 220,

or 230 is mounted.

[00030] Safety cables connected between the light fixture 248 and cap 246 may be used as a

backup in the event that pins 250 back out or are sheared during an extreme weather condition.

[00031] Generally, the light units 210, 220, and 230 have a low profile to minimize the wind
shear forces that may be experienced by the light units at the top of a structure (such as a rig) to
which they are mounted. In a preferred embodiment, as shown in Figs. 2-8, the light units
210, 220, and 230 will extend above the crown deck and handrails(s) only as far as reasonably
necessary for light fixture 248 to be configured such that it is able to illuminate the ground in the

area surrounding the structure upon which the light unit is mounted.

[00032] Asshown in Figs. 2-8, it is also preferable that mounting pole 240 be formed of a single

unitary piece, rather than multiple separate portions that are joined together using bolts, screws,
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hinges, or other similar connections. Such a design naturally contributes to the structural stability

of the light unit.

[00033] With prior art lighting systems, when a square frame is mounted, the lights are also
fixed and cannot be moved as they are attached to the frame as a single unit. In contrast, in the
improved elevated structure-mounted lighting system, each light may be mounted on a standalone
base, and does not have to be attached to a master frame. Referring back to Figs. 2 and 3, multiple

light units 210, 220, and 230 may be installed on a crown in different configurations.

[00034] Accordingly, the lights may be individually shifted up, down, left, or right. Based on
the location of a light unit 210, 220, or 230, if more surface area is required to be lit on a particular
side, the lights may be configured and directed in that direction, or the light pole may be adjusted
to achieve optimal surface lighting. Individual LED bulbs may be angled in a way to produce the
greatest amount of light without dissipation. The lights or LED bulbs may be used with visors that
are able to direct light in various directions. In an embodiment, efficient lights allow the lighting
system to be run from 120V or 240V. The lights may come with dimmer, solar, and/or sensor
options. Using sensors, the lights may be configured to illuminate when a particular ambient light
threshold is reached, such as at dusk, dawn, or in overcast conditions. The lights may also utilize
dimmer controllers, such that the lumen output may be adjusted to accommodate different
conditions or configurations. Using both dimmable lights and sensors, the lights may be configured
to gradually increase lumen output as ambient light decreases, which would promote efficient
power consumption. The lights may also be configured for remote operation, such that the lights
could be turned off or on using a wired or wireless controller from the base of the rig deck. As
explained in further detail below, the lights may also be powered using a backup battery, and the
backup battery may be charged using solar power. These factors allow for lighting to be achieved

more efficiently than prior art lighting systems.

[00035]  As one of skill in the art would understand from reading the foregoing description, it is
not necessary that the light fixtures 248 be attached to the rig or other structure using mounting
poles that have the particular configuration shown in Figs. 2-8. Consistent with the modular design
that is central to the present invention, light fixtures may be connected to the structure using

mounting brackets or other similar means of attachment.
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[00036] For example, as shown in the embodiments in Figs. 9A-9F, the light fixtures 248 may
be installed onto the derrick or mast structure of arig (Fig. 9E), or they may be installed on the top
(Fig. 9F), side (Figs. 9A-9C), or bottom (Fig. 9D) of the crown deck. As shown in Fig. 9A, the
light fixture may be mounted onto a rig using a rig mounting bracket that directly bolts onto the
side of the crown deck. The light fixture may be mounted onto a light fixture bracket that
structurally connects to the rig mounting bracket. As shown in Figs. 9B and 9C, the rig mounting
bracket may be mounted to the side of the crown deck using one or more magnets. Rare earth
magnets, such as neodymium magnets, are able to exert a significant magnetic pull force over even
relatively small surface areas. For example, two four-inch diameter neodymium magnets would

be rated for up to 2,600 lbs of pull force.

[00037] Asshownin Figs. 10A-10D, various other configurations of rig mounting brackets may
be used to connect light fixtures 248 to the handrail of the crown deck. Fig. 10A shows a mounting
pole secured to the top of a crown deck of a rig and also secured to two handrails using U-shaped
bolts. Fig. 10B shows a mounting bracket attached to a single square handrail using two U-shaped
bolts. Fig. 10C and D show two different examples of a rig mounting bracket that spans two
handrails and uses multiple U-shaped bolts. The rig mounting brackets may be secured to the rig
structure using other configurations of bolts, and, as mentioned above, may also be welded directly
to the rig structure. Rig mounting brackets that span multiple rig structural elements, such as the
ones shown in Figs. 10B and C that span two handrails, may be able to more easily support multiple
loads, including multiple light fixtures 248, or a combination of light fixtures 248 and solar panels.
To accommodate various configurations of rigs and illumination requirements, the light
fixtures 248 may be mounted to the structure using any combination of the mounting examples

above.

[00038] Metal safety nets may also be affixed to the crown below the light units 210, 220,
and 230. In additional to its modular frame design, the lighting system 200 may use consistent nut

and bolt sizes, which allows flexibility and interoperability in its structural design and assembly.

[00039] The modular nature of the improved elevated structure-mounted lighting system also
allows for it to be serviced or adjusted while it is erect and installed. There is a single cable to
connect to a power source from crown to ground. At the lighting junction box, 12 quarter turn

Appletons may be used. Woodhead plugs may also be used on the junction box. Further, the
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improved elevated structure-mounted lighting system does not have to be removed or taken down
when the derrick or other applications are being transported or moved, which is allowed because
the cords may be disconnected, rather than removed, during transport. Once transport is complete,
the cords may be reconnected. Other features, such as an explosion-proof control panel on the
ground with power switches may be used. As noted above, due to the high costs of rig operation,
reducing time for installation and maintenance and improving safety are significant factors to

reducing operation costs.

[00040] In an embodiment, the light fixtures 248 may be partially or completely powered by a
solar array. A solar array may include solar panels, a battery unit, a step converter, and a power
inverter. The solar panels capture solar energy and generate electricity that can be either used to
power light fixtures 248 (and/or other equipment) or stored in the battery unit. In a common
configuration, the light fixtures 248 would operate at night and draw electricity from the battery
unit, using energy collected by the solar panels during the day and stored in the battery unit. When
ambient light is low, such as during dawn, dusk, or in overcast conditions, or when additional
illumination is needed, the light fixtures 248 may operate concurrently while solar energy is being
collected. In instances in which light fixtures 248 require direct current (DC), a DC-DC step
converter may be used to match the correct voltage input needed by the light fixtures 248. In
instances in which alternating current (AC) is needed, a power inverter could be used to convert
DC power, such as the output from the solar panels or the output from the battery unit, to usable
AC, which may be used by light fixtures 248 or other equipment. Various combinations of battery
units, step converters, and power inverters may be used to accommodate different configurations

and requirements of the lighting system 200.

[00041] Inan embodiment, the solar panels may be mounted to the handrails of the crown deck
of a drilling rig. The solar panels may be mounted on their own or share mounting hardware with
the light units 210. In that sense, one or more solar panels may be mounted to the mounting
pole 240, to the top rail (242) or bottom rail (244) brackets, or to another point on mounting
hardware for the light unit. Each solar panel could be mounted in a position that would optimize
solar collection. In an embodiment, the solar panels mounted such that they may be moved into
more than one position. One position may preferably serve as an operating position, while another

position may preferably serve as a travel position. The solar panels may be configured in the
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operating position for use and in the travel position for transport or storage. In one embodiment,

the solar panels may be separately mounted on other portions of the rig or on other structures.

[00042] Many modifications and other implementations beyond those set forth herein will be
apparent having the benefit of the teachings presented in the foregoing descriptions and the
associated drawings. Therefore, it is to be understood that the systems and methods described
herein are not to be limited to the specific implementations disclosed and that modifications and
other implementations are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and descriptive sense and

not for purposes of limitation.

10
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record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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) N Attorney Docket Number | 120257-5001 US04
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

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
‘ [+] posHua )c BLLISON ‘ E
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | CODY State/Province | WY | Country of Residencd | s

Mailing Address of Inventor:

Address 1 /O C&M OILFIELD RENTALS, LLC

Address 2 3429 COTTONWOOD AVENUE

City | PODY I State/Province | bNY

Postal Code | lp2414 | Countryi | lus

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[ [] post | HAALAND R
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | CODY State/Province | WY Country of Residencd | US

Mailing Address of Inventor:

Address 1 /O C&M OILFIELD RENTALS, LLC

Address 2 B429 COTTONWOOD AVENUE

City | l:ODY | State/Province | bNY

Postal Code | }82414 | Countryi | ‘US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ -] JiEssica ‘ JvANOFF ‘ ]
Residence Information (Select One) (®) US Residency Non US Residency Active US Military Service
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Attorney Docket Number | 120257-5001 US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

City | oDy State/Province | WY | Country of Residencd | 'S

Mailing Address of Inventor:

Address 1 C/O C&M OILFIELD RENTALS, LLC

Address 2 3429 COTTONWOOD AVENUE

City | FODY I State/Province | bNY
Postal Code | 2414 | Countryi | us

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number D629
Email Address WAPATENTS@MORGANLEWIS COM | AddEmail |  [Remove Email

Application Information:

Title of the Invention FLEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Attorney Docket Number| [120257-5001 US04 Small Entity Status Claimed [X

Application Type Nonprovisional v
Subject Matter | Htility -
Total Number of Drawing Sheets (if any) 18 Suggested Figure for Publication (if any) | g

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below {i.e.. "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the descripticn and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
|
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest 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 menths after filing.
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

120257-5001 US04

Application Number

Title of Invention

ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

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 ‘ (O Limited Recognition (37 CFR 11.9)

Customer Number

D629

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation in part of

4

16571927

2019-09-16

Prior Application Status | Pending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16571527 [Continuation of ~| 16138723 2018-09-21
Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

16138723

[Continuation in part of

4

16009032

2018-06-14

Prior Application Status

Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16009032 [Claims benefit of provisional - 62643663 2018-03-15
Additional Domestic Benefit/National Stage Data may be generated within this form ~dd

by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.13
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 120257-5001 US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

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.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign applicaticn 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 Codé (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 AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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Attorney Docket Number | 120257-5001 US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)} - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2_ Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 120257-5001 US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant }

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | b~g 1 OJ FIELD RENTALS, LLC

Mailing Address Information For Applicant:

Address 1 3429 COTTONWOOD AVENUE

Address 2

City CODY State/Province WY
Country ‘ s Postal Code 82414
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 120257-5001 US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name | k-\ oILFIELD RENTALS, LLC
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 B429 COTTONWOOD AVENUE
Address 2
City CODY I State/Province WY
Countryi s I Postal Code 82414
Phone Number | Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14{(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making sighatures and certifications.

Signature |J/C. ERIK HAWES/ Date (YYYY-MM-DD)| [2020-09-09
First Name ’C ERIK Last Name | r-IAWES Registration Number 3328
Additional Signature may be generated within this form by selecting the Add button. Add
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L Attorney Docket Number | 120257-5001 US04
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.OC. 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/cr 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 (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

4. 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.5.C.
552a{m).

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

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35U.5.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 inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tile of | IMPROVED ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Invention

As the below named inventor, | hereby declare that:

This declaration o
is directed fo: lil The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I 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) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants 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 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 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
PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: JESSICA IVANOFF Date (Optional) ;
Signature; =M§/1‘[il ,Z/d//ﬂff

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute 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 1460, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTO-919% and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of information unless it displays a valid OMB control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | IMPROVED ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Invention

As the below named inventor, | hereby declare that:

This declaration

is directed to: The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I 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) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants 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 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 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 purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: JOSH HAA'—AD‘P Date (Optional) : q /2 bl l ]g

Signature:
< 7
44

Note: An appHcation data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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 1460, Alexandria, VA 223131460,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Petitioner Ensign
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

+it|e of |IMPROVED ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

Invention

As the below named inventor, | hereby declare that:

This declaration o
is directed to: I_i_] The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed 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) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants 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 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 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 purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: JOSHUA QA’%‘SON Date (Optional) : ‘
Signature: Lﬁ /M 14’ /L//ézf/

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retaln a benefit by the public which is ta file (and
by the USPTO to process) an application. Confidentlality is governed by 35 U,S,C. 122 and 37 CFR 1.11 and 1.14, This collsction is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed appiication form to the USPTO, Time wil 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, cali 1-800-PT0-9199 and select option 2.

Petitioner Ensign
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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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
ApplicantPatent owner: C&M OILFIELD RENTALS, LLG

Application No./Patent No.: Filed/Issue Date:

Titeq: ELEVATED STRUCTURE-MOUNTED LIGHTING SYSTEM

C&M OILFIELD RENTALS, LLC _a CORPORATION

{Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

LI The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Joshua C. Allison, Josh Haaland, Jessica Ivanoff 1. JCA Rentals, LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 045243 , Frame 0553 , or for which a copy thereof is attached.

> From: JCA Rentals, LLC To: C&M OILFIELD RENTALS, LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 051933 , Frame 0824 , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

Petitioner Ensign
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3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the

assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/C. ERIK HAWES/

Signature

September 9, 2020

Date

C. ERIK HAWES 63328

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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