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rrect Application No. Applicant(s)Noth Corrected bill 16/484,728 Barbour, Stephenotice of AHlowability Examiner AIA (FITF) Status
JAMES A REAGAN 3688 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS |S (OR REMAINS) CLOSEDinthis 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 GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issue attheinitiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

{¥] This communication is responsive to the amendmentand responsefiled on 07/04/2022...
(] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

CI An election was made by the applicant in responseto a restriction requirementset forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

[Vj The allowed claim(s) is/are 1-9,12-13 and 15-44 . As a result of the allowed claim(s), you maybeeligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http:/Avwww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

J Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) DAll b) (] Some* c) (3 Noneof the:

1. (J Certified copies of the priority documents have beenreceived.
2. LC) Certified copies of the priority documents have been received in Application No.
3. (J Copies of the certified copies of the priority documents have beenreceivedin 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 communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5.1) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
(J including changes required by the attached Examiner's Amendment / Commentorin 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 drawingsin 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).

6.4 DEPOSIT OFand/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Aitachment(s)
1.[¥] Notice of References Cited (PTO-892) 5. 2 Examiner's Amendment/Comment
2.C Information Disclosure Statements (PTO/SB/08), 6.l¥jExaminer's Statement of Reasons for Allowance

Paper No./Mail Date .
3.4 Examiner's Comment Regarding Requirement for Deposit 7. L Other :

of Biological Material
4.CJ Interview Summary (PTO-413),

Paper No./Mail Date. .
JAMES A REAGAN/

Primary Examiner, Art Unit 3688

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230104
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Application/Control Number: 16/484,728 Page 2
Art Unit: 3688

DETAILED ACTION

Status of Claims

The present application, filed on or after March 16, 2013, is being examined under thefirst inventor tofile

provisions of the AIA.

This actionis in reply to the amendment and responsefiled on 07/04/2022.

Claims 1, 3, 5-9, 12, 13, 15, 16, 18-21, 23-29, 31, 33-38, and 40 have been amended.

Claims 42-44 have been added.

Claims 10, 11, 14, have been canceled.

Claims 1-9, 12, 13, and 15-44 are currently pending and have been examined.

Information Disclosure Statement

The Information Disclosure Statementsfiled 06/03/2022 and 074/04/2022 have been considered. Initialed

copies of the Form 1449 are enclosed herewith.

Allowable Subject Matter

Claims 1-9, 12, 13, and 15-44 are allowed.
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Application/Control Number: 16/484,728 Page 3
Art Unit: 3688

Reasons For Allowance

The following is an Examiner's statement of reasonsfor allowance:

With regard to any rejections under 35 USC § 101 based upon the Alice Corporation Pty. Ltd. v. CLS Bank

guidelines, the Examinerfinds that the claimed invention amounts to significantly more than a judicial

exception or an abstract idea. Also, the claimed invention demonstrates a practical application. The

specification clearly teaches and describes blockchain mining at hydrocarbonfacility. Any rejections under

35 USC § 101 are hereby withdrawn Additionally, the 2019 PEG defines the phrase “integration into a

practical application” to require an additional element(s) ora combination ofadditional elements in the claim

to apply, rely on, or use the judicial exception in a mannerthat imposes a meaningful limit on the judicial

exception, such that it is more than a drafting effort designed to monopolize the exception. See MPEP

2106.04(d). |

With regard to the rejections under 35 USC § 103, the Examiner has carefully revewed the Applicants

responsesfiled on 07/04/2022. Based upon the Applicants arguments and assertions, the Examineris

persuaded by and agrees with the Applicant. The assertions and arguments provided by the Applicant

credibly declare and makeclear that the independentclaims and the limitations contained therein are

allowable either in part or taken as a whole over theprior art of record. None of the art of record, taken

individually or combination, disclose at least the method step or system components contained within the

independent claims. Consequently, The prior art of record fails to fully disclos e or reasonable teach the

independent claims as a whole. See MPEP 1302.14. Moreover, even though the individual references

applied in the prior art may teach eachindividuallimitation sufficiently, there does not appearto be sufficient

grounds for combining or modifying the prior art of record to adequately arrive at the claimed invention.

See MPEP 2143.01.
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Application/Control Number: 16/484,728 Page4
Art Unit: 3688

Conclusion

The prior art made of record and notrelied upon is considered pertinent to applicant's disclosure.

Non Patent Literature:

YOUTUBE. “Using Natural Gas To Mine Bitcoin With Matthew Lohstroh.” (18 September 2019).

Retrieved online 04/16/2022, Bt: routube conmvwatch?v TY ps2 leven
afi a

SU MAW.    

WayBack Machine. “New Century Exploration.” (2022). Retrieved online 04/16/2022.

hitos //webarchiveora/web/eoee045 1 OOO0GGhhing:Ananewe SOLUVeNXD. Cony  

WayBackMachine. “New Century Exploration - What We Do.” (2022). Retrieved online 04/16/2022.
  tios V/Aweb.archiveora/weby/POS0830234542ii los v/a, peweenlirverocon     

YOUTUBE. “Whyis natural gas flared? What is the solution?” (23 July 2015). Retrieved online

04/17/2022. reeiitosAwwwyoutubecomAvatchv4 VELIRIOASR 

ForeignArt:

HANKE TIMO TOBIASet al. “BLOCK MINING METHODS AND APPARATUS.” (WO 2015/077378

Al)

TAYLOR NINA.“This New Monetary Innovation Method/process Using Crypto Currency Applies To

And For Entities, Which Require An Income/revenue Producing Asset Using Any Form Of

Named/renamed Crypto Currency, Using Any Form Of Blockchain/chain Process Using The Wallet

Which Mints/Mines New Coin Assets.” (AU 2014/101324 A4)

TERRY GARY MCALISTER.“New Stock/share/bond Innovation Using Principle Mined Cryptographic

Currency/digital Mining Assets/commodities Which Secondary Mine For Stock/share/bond Holders

On/using The Blockchain/any Chain/shared Ledger On A Cryptographic Currency/digital Mining

Assets/commodities Exchange.” (AU 2016/1001 78 A4)

MCALISTER GARY.“Blockchain Digital Mining Asset/Commodity Innovation For Private Placement,

High Yield Investment, Tier 1,2,3, MTN Buy/sell Structured Financial Trading Programs And Platforms.”

(AU 2016/100394 A4)
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Application/Control Number: 16/484,728 PageS
Art Unit: 3688

Any inquiry of a general nature orrelating to the status of this application or concerning this communication

or earlier communications from the Examiner should be directed to James A. Reagan

(

reached on Monday-Friday, 9:30am-5:00pm. If attempts to reach the examiner by telephone are

lames feacenc®  ugmie.goy) whose teleohone numberis 571.272.6710. The Examiner can normally be

unsuccessful, the Examiner’s supervisor, KAMBIZ ABDI can be reached at 571.272.6702.

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

Joorel uspteqoaveytemal/noraloair. Shouldonly. Formore information about the PAIRsystem,see Ait  

you have questions on accessto the Private PAIR system, contact the Electronic Bus iness Center (EBC)

at 866.217.9197 (toll-free).

Any responseto this action should be mailedto:

Commissioner for Patents

PO Box 1450

Alexandria, Virginia 22313-1450

or faxed to 571-273-8300.

Hand delivered responses should be brought to the United States Patent and Trademark Office

Customer Service Window:

Randolph Building

401 Dulany Street

Alexandria, VA 22314.

/JAMES A REAGAN/

Primary Examiner, Art Unit 3688

ldiMes reqdan@usolSGov

571.272.6710 (Office)
571.273.6710 (Desktop Fax)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: STEPHEN BARBOUR Attorney Docket No.: 91A-3US

Application No.: 16/484,728 Art Unit: 3688 / Confirmation No.: 1944

Filed: August 08, 2019 Examiner: Reagan, James A

Title: BLOCKCHAIN MINE AT OIL OR GASFACILITY

ISSUE FEE PAYMENT AND AMENDMENT AFTER ALLOWANCE UNDERCFR 1.312

September 12, 2022

TO THE COMMISSIONER FOR PATENTS:

INTRODUCTORY COMMENTS

In responseto the notice of allowance dated August 31, 2022, Applicant submits the issue

fee and an amendmentafter allowance under CFR 1.312. Specifically, Applicant requests that the
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AMENDMENTS TO THE CLAIMS

1, (Previously presented) A system comprising:

a source of combustible gas produced from a facility selected from a group consisting of

a hydrocarbon production, storage, or processing facility;

a generator connected to the source of combustible gas to receive a continuousflow of

combustible gas to powerthe generator; and

blockchain mining devices connected to the generator;

in which:

the blockchain mining devices each have a mining processor and are

connected to a networkinterface;

the network interface is connected to receive and transmit data through the

internet to a network that stores or has access to a blockchain database;

the mining processors are connected to the network interface and adapted

to mine transactions associated with the blockchain database and to communicate

with the blockchain database;

the networkis a peer-to-peer network;

the blockchain database is a distributed database stored on plural nodes in

the peer-to-peer network; and

the blockchain database stores transactional information for a digital currency.

2. (Original) The system of claim 1 isolated from a sales gas line and an external electrical

powergrid.

3. (Previously presented) The system of claim 1 in which:

the source of combustible gas and the facility comprise a remote well selected from a

group consisting of a remote oil or gas well; and

the remote well is connected to produce the continuous flow of combustible gas to power

the generator.
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4. (Original) The system of claim 3 further comprising a combustion engine connected to

the source of combustible gas and connected to drive the generator.

5. (Previously presented) The system of claim 4 in which the combustion engineis a prime

moverthat is connected to produce oil from the remote well.

6. (Previously presented) The system of claim 4 in which the combustion engineis a first

combustion engine, and further comprising a second combustion engine that is a prime mover

that is connected to produce oil from the remote well.

7. (Previously presented) The system of claim 1 in which:

the facility comprises a unit selected from a group consisting of an oil storage or

processing unit;

the source of combustible gas comprises the unit, which has a gas outlet connected to

supply combustible gas to operate the generator, and

the unit is connected to receive oil produced from a remote oil well.

8. (Previously presented) The system of claim 1 in which the generator and blockchain

mining devices are located adjacent to the facility.

9. (Previously presented) The system of claim 1 in which the facility comprisesa plurality

of remote wells selected from a group consisting of remote oil or gas wells, and one or both of

the following conditionsaresatisfied:

the plurality of remote wells are located on a multi-well pad; or

the plurality of remote wells include a satellite well.

10-11. (Cancelled)
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12. (Previously presented) The system of claim 1 in which the system is configured to

modulate a powerload level exerted by the blockchain mining devices on the generator, by

increasing or decreasing the mining activity of the mining processor.

13.|(Currently amended) The system of claim 12 in which the system is configured to

modulate the maximum powerload level by selecting one or more actions from a group of

actions consisting of increasing or decreasing a maximum numberof mining processorsthat are

engaged in mining transactions.

14. (Cancelled)

15. (Currently amended) The system of claim [[13]] 12 in which the system is configured to

modulate the powerload level in responseto variations in a production rate of combustible gas

from the remetesvel-hydrocarbon production well, storage, or processing facility.
 

16. (Currently amended) The system of claim [[13]]12 in which:

a production rate of combustible gas from the remetesvel_hydrocarbon production well

storage, or processing facility varies between a daily minimum production rate and a daily

maximum production rate; and

while the production rate is above the daily minimum production rate, the controlleris set

to limit the powerload level to at or below a powerlevel producible by the generator when the

production rate is at the daily minimum productionrate.

17. (Original) The system of claim 16 in which the controller is set to divert to a load bank

excess electricity produced by the generator.

18. (Currently amended) The system of claim [[13]]12 in which:

a production rate of combustible gas from the remetesvel-hydrocarbon production well

storage, or processing facility varies between a daily minimum production rate and a daily

maximum productionrate;
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the controller is set to limit the power load level to above a powerlevel producible by the

generator when the production rate is at the daily minimum production rate; and

a backup source, selected from a group consisting of fuel or electricity, is connected

make up a shortfall in fuel or electricity, respectively, required to supply the blockchain mining

devices with the powerload level.

19. (Previously presented) The system of claim 1 in which a controller is connected to

operate a cooling system to maintain the blockchain mining devices within a predetermined

operating range of temperature.

20. (Previously presented) The system of claim 1 in which the blockchain mining devicesare

housed in a portable enclosure that is structured to one or more of form a skid or be mounted on

a trailer.

21. (Previously presented) The system of claim 20 in which the portable enclosure comprises

a generator driven by an engine, which is connected to the source of combustible gas.

22.  (Oniginal) The system of any claim 21 in which the engine comprisesa turbine.

23. (Previously presented) The system of claim 20 in which the portable enclosure comprises

an intermodal transport container.

24.~—(Previously presented) A method comprising:

producing electricity using a generator and a source of combustible gas producedat a

facility selected from the group consisting of a hydrocarbon production well, storage, or

processing facility, and operating blockchain mining devices located at the facility, respectively,

using the electricity, in which:

the generator is connected to the source of combustible gas, in which the facility

is connected to produce a continuous flow of combustible gas to powerthe generator;
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the blockchain mining devices each have a mining processor and are connected to

a network interface;

the network interface is connected to receive and transmit data through the

internet to a network that stores or has access to a blockchain database;

the mining processors are connected to the network interface and adapted to mine

transactions associated with the blockchain database and to communicate with the

blockchain database;

the networkis a peer-to-peer network;

the blockchain database is a distributed database stored on plural nodesin the

peer-to-peer network; and

the blockchain database stores transactional information for a digital currency.

25. (Previously presented) The method of claim 24 further comprising, prior to using the

source of combustible gas:

one or both disconnecting or diverting the source of combustible gas from a combustible

gas disposal device at the facility; and

connecting the source of combustible gas to operate the blockchain mining devices.

26. (Previously presented) The method of claim 24 further comprising:

connecting the source of combustible gas to operate the blockchain mining devices; and

diverting gas from a combustible gas disposal device to operate the blockchain mining

devices.

27. (Previously presented) The method of claim 25 in which the combustible gas disposal

device comprises one or more ofa flare, a vent to the atmosphere, an incinerator, or a burner.

28. (Previously presented) The method of claim 24 in which thefacility is selected from a

group consisting of an oil or gas well that is isolated from a sales gas line and an external

electrical powergrid.
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29. (Previously presented) The method of claim 24 in which the source of combustible gas is

a remote well selected from a group consisting of a remote oil or gas well.

30. (Currently amended) The method of claim [[29]] 24 in which producing further

comprises supplying combustible gas to a combustion engine that is connected to drive the

generator.

31, (Currently amended) The method of claim [[30]] 24, in which producing further

comprises supplying combustible gas to a combustion engine that is connected to drive the

generator, and further comprising using the combustion engine as a prime moverto produceoil

from theremetesvel-hydrocarbon production well, storage, or processing facility.

32. (Original) The method of claim 31 in which, prior to using the source of combustible gas,

the combustion engine is under loaded as the prime mover, and further comprising connecting

the generator to a power takeoff connected to the combustion engine.

33. (Previously presented) The method of claim 30 in which the combustion engine isa first

combustion engine, the remote well is a remote oil well, and further comprising:

prior to supplying combustible gas to the first combustion engine, connecting the first

combustion engine to receive combustible gas from the remote oil well; and

using a second combustion engine as a prime moverto produce oil from the remote oil

well.

34.—(Previously presented) The method of claim 29 further comprising operating the

blockchain mining devicesto:

minetransactions with the blockchain mining devices; and

communicate wirelessly through the internet to communicate with a blockchain database.

35. (Previously presented) The method of claim 34 further comprising modulating a power

load level exerted by the blockchain mining devices on the generator, by selecting an action from

26



27

a group of actions consisting of increasing or decreasing, a mining activity of the blockchain

mining devices.

36. (Previously presented) The method of claim 35 in which:

modulating comprises modulating the powerload level by increasing or decreasing a

maximum number of mining processors that are engaged in mining transactions.

37. (Currently amended) The method of claim 36 in which modulating comprises modulating

the powerload level in response to variations in a production rate of combustible gas from the

remotesvellhydrocarbon production well, storage, or processing facility.

38, (Currently amended) The method of claim 35 in which:

a production rate of combustible gas from the remetes+vel_hydrocarbon production well,
 

storage, or processing facility varies between a daily minimum production rate and a daily
 

maximum production rate; and

modulating comprises limiting, while the production rate is above the daily minimum

production rate, the power load level to at or below a powerlevel producible by the generator

when the production rate is at the daily minimum production rate.

39. (Original) The method of claim 38 further comprising diverting to a load bank excess

electricity produced by the generator.

40. (Currently amended) The method of claim 35 in which:

a production rate of combustible gas from the remete+vel_hydrocarbon production well

storage, or processing facility varies between a daily minimum production rate and a daily

maximum productionrate;

modulating comprises limiting the power load level to above a power level produced by

the generator when the productionrate is at the daily minimum production rate; and
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supplying from a backup source, which is selected from a group consisting of a backup

fuel or electricity source, a shortfall in fuel or electricity, respectively, required to supply the

blockchain mining devices with the powerloadlevel.

41. (Original) The method of claim 40 in which the powerload level is limited to above a

powerlevel produced by the generator when the production rate is at the daily maximum

production rate.

42. (Previously presented) The system of claim 20 in which the portable enclosure has the

form of a box with walls, a top, and a base, with one or more access doors formed in the walls.

43. (Previously presented) The system of claim 1 further comprising a combustible gas

disposal device, at the facility, the combustible gas disposal device being connected to receive

combustible gas from the source of combustible gas.

44, (Previously presented) The system of claim 43 further comprising a valve connected

upstream of the generator to receive the continuous flow of gas from the source of combustible

gas, and selectively supply the continuous flow of gas to the generator, the combustible gas

disposal device, or both the generator and the combustible gas disposal device, to selectively

divert the continuous flow of gas to the combustible gas disposal device, the generator, or both

the generator and the combustible gas disposal device, respectively.
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REMARKS

This amendment is made to clanfy wording within several of the dependent claims in the

claim set. The amendments are explained in further detail below. The amendmentis disclosed in

and supported by the application, and does not change the scope of the independent claims. The

proposed changes require no additional search or examination, and are patentable.

Amendments to the Claims

Claim 13 is amendedto relax the word “maximum”to avoid antecedent issues and as

supported by the application as filed, for example para. 71.

The dependencies of Claims 15, 16, 18, 30, and 31 are amendedforclarity.

Claims 15, 16, 18, 37, 38, and 40, are amendedto relax the remote well to hydrocarbon

production well, storage, or processing facility, as supported by the application asfiled, for

example paras. 71 (discusses power modulation based on varying gas supply levels provided by

a remote well or hydrocarbon production, storage, or processing facility), and 72-75.

Claim 31 is also amendedto relax the remote well to hydrocarbon production well,

storage or processing facility, as supported by the application as filed, for example paras. 8, 12,

and 42-43.

CONCLUSION

Applicant submits the required fees for issuance herewith. Issuance of the application with

the amended claimsis respectfully requested.

September 12, 2022

Respectfully submitted,

/robertnissen#64256/

 

Robert A. Nissen

Agent of Record
Registration no. 64,256
Customer no. 130443

Telephone 780-802-7904
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recorded,or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completionofthis form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Go 
Please check the appropriate assignee category or categories (will not be printed onthe patent): (LW individual J Corporationor other private group entity (J Government

4a. Fees submitted: wlissue Fee (IPublication Fee Gf required) (LVAdvance Order - # of Copies
4b. Method of Payment: (Pleasefirst reapply any previously paidfee shown above)

(LI Electronic Payment via EFS-Web ld Enclosed check dl Non-clectronic paymentbycredit card (Attach form PTO-2038)

(J The Directoris 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:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15Aand 15B), issue
fee paymentin 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 ofloss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification ofloss of entitlement to small or micro
entity status, as applicable.

J Applicantcertifying micro entity status. See 37 CFR 1.29

Ld Applicant asserting small cntity status. See 37 CER 1.27 
I 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 andcertifications.

  
 

Authorized Signature Date

Typedorprinted name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved [or use through 01/31/2020 OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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 
 

16/484,728 01/06/2020 Stephen Barbour 91A-3US 1944

Nissen Patent Law REAGAN,JAMES A

#200, 10328- 81 Ave
Edmonton, ALBERTA T6E1X2
CANADA 3688

DATE MAILED: 08/31/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or aller 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)G)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 followthe 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 fromthe public. When OMB approves an agency request Lo
collect information from the public, OMB(i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrumentthat will be used to collect the information and(ii) requires the agency to inform
the public about the OMB Control Number’s Icgal 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 whichis 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 personsare 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 submissionrelated 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 mayresult 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 Departmentof Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a courl, magistrate, or administrative tribunal, including disclosures Lo 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 Memberwith 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 maybe disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuantto 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 GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices 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 aboutindividuals.

8. Arecord from this system of records maybe disclosed, as a routineuse, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b)or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
maybe disclosed, subject to the limitations of 37 CFR 1.14, as a routine usc, to the public if the record wasfiled
in an application which became abandonedor 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 fromthis system of records may be disclosed, as a rouline use, to a Federal, State, or local law
enforcement agency, if the USPTO becomesawareofa violation or potential violation of law or regulation.
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. a 16/484 ,728 Barbour, Stephen

JAMES A REAGAN 3688 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS |S (OR REMAINS) CLOSEDinthis 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 GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issue attheinitiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

{¥] This communication is responsive to the amendmentand responsefiled on 07/04/2022...
(] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

CI An election was made by the applicant in responseto a restriction requirementset forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

[Vj The allowed claim(s) is/are 1-9,12-13 and 15-44 . As a result of the allowed claim(s), you maybeeligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http:/Avwww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

J Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) DAll b) (] Some* c) (3 Noneof the:

1. (J Certified copies of the priority documents have beenreceived.
2. LC) Certified copies of the priority documents have been received in Application No.
3. (J Copies of the certified copies of the priority documents have beenreceivedin 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 communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5.1) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
(J including changes required by the attached Examiner's Amendment / Commentorin 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 drawingsin 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).

6.4 DEPOSIT OFand/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Aitachment(s)
1.[¥] Notice of References Cited (PTO-892) 5. 2 Examiner's Amendment/Comment
2.{Y) Information Disclosure Statements (PTO/SB/08), 6.l¥jExaminer's Statement of Reasons for Allowance

Paper No./Mail Date 06/03/2022 and 074/04/2022.
3.2 Examiner's Comment Regarding Requirementfor Deposit 7. L Other :

of Biological Material
4.C] Interview Summary (PTO-413),

PaperNo./Mail Date.
/JAMES A REAGAN/

Primary Examiner, Art Unit 3688

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220821
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Application/Control Number: 16/484,728 Page 2
Art Unit: 3688

DETAILED ACTION

Status of Claims

The present application, filed on or after March 16, 2013, is being examined under thefirst inventor tofile

provisions of the AIA.

This actionis in reply to the amendment and responsefiled on 07/04/2022.

Claims 1, 3, 5-9, 12,13, 15, 16, 18-21, 23-29, 31, 33-38, and 40 have been amended.

Claims 42-44 have been added.

Claims 10, 11, 14, have been canceled.

Claims 1-9, 12, 13, and 15-44 are currently pending and have been examined.

Information Disclosure Statement

The Information Disclosure Statementsfiled 06/03/2022 and 074/04/2022 have been considered. Initialed

copies of the Form 1449 are enclosed herewith.

Allowable Subject Matter

Claims 1-9, 12, 13, and 15-44 are allowed.
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Application/Control Number: 16/484,728 Page 3
Art Unit: 3688

Reasons For Allowance

The following is an Examiner's statement of reasonsfor allowance:

With regard to any rejections under 35 USC § 101 based upon the Alice Corporation Pty. Ltd. v. CLS Bank

guidelines, the Examinerfinds that the claimed invention amounts to significantly more than a judicial

exception or an abstract idea. Also, the claimed invention demonstrates a practical application. The

specification clearly teaches and describes blockchain mining at hydrocarbonfacility. Any rejections under

35 USC § 101 are hereby withdrawn Additionally, the 2019 PEG defines the phrase “integration into a

practical application’to require an additional element(s) ora combination of additional elements inthe claim

to apply, rely on, or use the judicial exception in a mannerthat imposes a meaningful limit on the judicial

exception, such that it is more than a drafting effort designed to monopolize the exception. See MPEP

2106.04(d). |

With regard to the rejections under 35 USC § 103, the Examinerhas carefully reviewed the Applicants

responsesfiled on 07/04/2022. Based upon the Applicants arguments and assertions, the Examineris

persuaded by and agrees with the Applicant. The assertions and arguments provided by the Applicant

credibly declare and makeclear that the independentclaims and the limitations contained therein are

allowable either in part or taken as a whole over the prior art of record. None of the art of record, taken

individually or combination, disclose at least the method step or system components contained within the

independent claims. Consequently, The prior art of record fails to fully disclose or reasonable teach the

independent claims as a whole. See MPEP 1302.14. Moreover, even though the individual references

applied in the prior art may teach eachindividuallimitation sufficiently, there does not appearto be sufficient

grounds for combining or modifying the prior art of record to adequately arrive at the claimed invention.

See MPEP 2143.01.
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Application/Control Number: 16/484,728 Page4
Art Unit: 3688

Conclusion

The prior art made of record and notrelied upon is considered pertinent to applicant's disclosure.

Non Patent Literature:

YOUTUBE. “Using Natural Gas To Mine Bitcoin With Matthew Lohstroh.” (18 September 20719).

Retrieved online 04/16/2022. Ht: routube conmvwatch?v TY ps2 leven
afi a

SU MAW.    

WayBack Machine. “New Century Exploration.” (2022). Retrieved online 04/16/2022.

hitos //webarchiveora/web/eoee045 1 OOO0GGhhing:Ananewe SOLUVeNXD. Cony  

WayBackMachine. “New Century Exploration - What We Do.” (2022). Retrieved online 04/16/2022.
  tios V/Aweb.archiveora/weby/POS0830234542ii los v/a, peweenlirverocon     

YOUTUBE. “Whyis natural gas flared? What is the solution?” (23 July 2015). Retrieved online

04/17/2022. reeiitosAwwwyoutubecomAvatchv4 VELIRIOASR 

ForeignArt:

HANKE TIMO TOBIASet al. “BLOCK MINING METHODS AND APPARATUS.” (WO 2015/077378

Al)

TAYLOR NINA.“This New Monetary Innovation Method/process Using Crypto Currency Applies To

And For Entities, Which Require An Income/revenue Producing Asset Using Any Form Of

Named/renamed Crypto Currency, Using Any Form Of Blockchain/chain Process Using The Wallet

Which Mints/Mines New Coin Assets.” (AU 2014/101324 A4)

TERRY GARY MCALISTER.“New Stock/share/bond Innovation Using Principle Mined Cryptographic

Currency/digital Mining Assets/commodities Which Secondary Mine For Stock/share/bond Holders

On/using The Blockchain/any Chain/shared Ledger On A Cryptographic Currency/digital Mining

Assets/commaodities Exchange.” (AU 2016/100178 A4)

MCALISTER GARY.“Blockchain Digital Mining Asset/(Commodity Innovation For Private Placement,

High Yield Investment, Tier 1,2,3, MTN Buy/sell Structured Financial Trading Programs And Platforms.”

(AU 2016/100394 A4)
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Application/Control Number: 16/484,728 PageS
Art Unit: 3688

Any inquiry of a general nature orrelating to the status of this application or concerning this communication

or earlier communications from the Examiner should be directed to James A. Reagan

(

reached on Monday-Friday, 9:30am-5:00pm. If attempts to reach the examiner by telephone are

lames feacenc®  ugmie.goy) whose teleohone numberis 571.272.6710. The Examiner can normally be

unsuccessful, the Examiner’s supervisor, KAMBIZ ABDI can be reached at 571.272.6702.

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 eitherPrivate

PAIR or Public PAIR. Status information for unpublished applications is available through Private PAIR

Joorel uspteqoaveytemal/noraloair. Shouldonly. Formore information about the PAIRsystem,see Ait  

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC)

at 866.217.9197 (toll-free).

Any responseto this action should be mailedto:

Commissioner for Patents

PO Box 1450

Alexandria, Virginia 22313-1450

or faxed to 571-273-8300.

Hand delivered responses should be brought to the United States Patent and Trademark Office

Customer Service Window:

Randolph Building

401 Dulany Street

Alexandria, VA 22314.

/JAMES A REAGAN/

Primary Examiner, Art Unit 3688

ldiMes reqdan@usolSGov

571.272.6710 (Office)
571.273.6710 (Desktop Fax)
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Application/Contro! No. Applicant(s)/Patent Under
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Barbour, Stephen
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JAMES A REAGAN 3688 Page 1 of 4

U.S. PATENT DOCUMENTS
Document Number Date op ae ae
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US-20200161865-A1 05-2020—_|Clifton; Eric Douglass H02J7/0068
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US-20190018394-A1 01-2019|Sayyarrodsari; Bijan G06Q10/0833

US-20190267644-A1 08-2019|BERNTSEN; GeorgeP. B60L50/72

US-20170302171-A1 40-2017|GOTO; Kazuya G05B15/02

1/1

1/1

 

Pi[us-2oiaozearor.as[102018[Menonanvo————~dtCCén0828

P(e[us-2oiroresaeear[06207[wangharam:Ramat|nensazs[ah
*[or[us-2oraosszome-ar_[os2018[ouvprasas.raninie|_—_xoaana[an

FOREIGN PATENT DOCUMENTS

+||coumsosetumersincase|uve|Comey|Name|PCCasicatin
Pw[av-zoisiorazens——_froanie[aU———~draORNSSOSCS~dSSSS
[0[wo-ossarrareat [oso
P(r[avorsioorensfoozoe[av———*idTeRrvom

Te] P

NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

     
 

* YOUTUBE. “Using Natural Gas To Mine Bitcoin With Matthew Lohstroh.” (18 September 2019). Retrieved online 04/16/2022.
https://(www.youtube.com/watch?v=TYpsZzlevow (Year: 2019)

* WayBack Machine. “New Century Exploration.” (2022). Retrieved online 04/16/2022. https:/Aveb.archive.org/web/
2022040 1000000*/httos:/Avww.newcenturyexp.com/(Year: 2022)

* WayBack Machine. “New Century Exploration - What We Do.” (2022). Retrieved online 04/16/2022. https://web.archive.org/web/

20220330234542/https:/Avww.newcenturyexp.com/ (Year: 2022)

* YOUTUBE. “Whyis natural gas flared? Whatis the solution?” (23 July 2015). Retrieved online 04/17/2022. https://
www.youtube.comAwatch?v=4_vEUnIOAs8 (Year: 2015)

 
“A copyofthis reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
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PE2E SEARCH- Search History (Prior Art)

epeeeeeEte
Operator caunelen's("BARBOUR") near3. |(US-PGPUB; USPAT: |OR 2022/04/15

("Stephen"))).INV. USOCR; EPO; JPO; 10:20 AM
DERWEN

(G06Q50/06 OR (USPAT) 2022/04/15
E21B41/00 OR 10:21 AM
FO02M21/0209 OR
F02M21/0218 OR
G05B15/02 OR
GO06F 16/2315 OR

G06Q10/06313 OR

G06Q10/06).cpc.

3 AND (blockchain OR |(US-PGPUB; USPAT; |OR 2022/04/15
block$chain OR "block : 10:22 AM
chain")

3 AND (blockchain OR |(US-PGPUB; USPAT; 2022/04/15
block$chain OR "block |EPO; JPO) 10:23 AM
chain") AND oil AND
"natural gas" AND
min$3

"20080135238" (US-PGPUB; USPAT 2022/04/16
USOCR; EPO; JPO; 07:47 AM
DERWEN

 
04/17/2022 03:24:05 PM Page 1 of 13
Workspace: 16484728 JR

91



92

"20160261685" (US-PGPUB; USPAT; 2022/04/16
EPO; JPO; 07:47 AM
DERWENT)

("20120077427" OR (US-PGPUB; USPAT) 2022/04/16
"20120300291" OR 07:56 AM
"20120300391" OR
"20160128238" OR
"20170280594" OR

 
Page 2 of 1304/17/2022 03:24:05 PM
JRWorkspace: 16484728

92



93

((US-20190063252-A1 |(US-PGPUB; USPAT; JOR 2022/04/16
OR US-20190042990- |USOCR; FIT (AU, AP, 09:06 AM
A1 OR US- AT, CA, CH, CN, DD,
20140096837-A1 OR _|DE, EA, EP, ES, FR,
US-20080135238-A1 |GB, JP, KR, OA, RU,

OR US-20160261685- |SU, WO); FPRS; EPO;
A1).did. AND JPO; DERWENT:
PGPB.dbnm.) OR ((US- |IBM_TDB)
8849469-B2).did. AND
USPT.dbnm.) OR ((US-
20080135238-A1 OR
US-20160261685-

A1).did. AND
DWPI.dbnm.)

04/17/2022 03:24:05 PM Page 3 of 13
Workspace: 16484728 JR

93

 



94

04/17/2022 03:24:05 PM

Workspace: 16484728

19 AND (blockchain OR
block$chain OR "block

chain") AND oil AND
"natural gas" AND
min$3

19 AND (blockchain OR
block$chain OR "block

chain") AND (oil OR

( |
| "5913046"| "6288456"
| "6633823" | "7143300"
| "7376851" | "7647516"
| "7702931" | "7779276"
| "7861102" | "7921315"
| "7970561" | "8001403"
| "8006108" | "8214843"
| "8260913" | "8374928"
| "8447993" | "8571820"
| "8627123" | "8639392"
| "8700929" | "8706915"
| "8719223" | "8789061"
| "8799690"| "9003211"
| "9003216" | "9026814"
| "9027024" | "9143392"
| "9207993" | "9218035"

(US-PG
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB,JP, KR, OA, RU,

SU, WO); FPRS; EPO;
JPO; DERWENT:

IBM_TDB)

(US-PGPUB; USPAT; |OR 2022/04/16
EPO; JPO) 09:07 AM

(US-PGPUB; USPAT; 2022/04/16
EPO; JPO) 09:11 AM 

Page 4 of 13
JR

94



95

| "9282022" | "9542231"
| "9552234" | "9645596"
| "9994118"|
"10367353"|
"10367535"|
"10444818"|
"40452127"|
"10452532"|
"10497072"|
"410608433"|
"10618427"|
"10637353"|
"20020072868"|
"20020158749"|
"20030023885"|
"20030037150"|
"20030074464"|
"20040117330"|
"20050203761" |
"20060161765"

"20080030078"|
"20080094797"|
"20090055665"|
"20090070611" |
"20090078401" |
"20090089595"|
"20090216910"

"20100211810"|
"20100235004"|
"20100280675"|
"20100328849"|
"20110072289"

"20110238342"|
"20110239010"

"20120000121" |
"20120072745"|
"20120300524"|
"20120306271" |
"20120324259"|
"20130006401" |
"20130063991"|
"20130086404"|
"20130117621" |
"20130187464"|
"20130227139"|
"20130304903"|
"20130306276"|
"20140070756"|
"20140137468"

"20140180886"|
"20140379156"|
"20150012113"|
"20150121113"|
"20150155712"|
"20150212122"|
"20150229227"|
"20150277410"|
"20150278968"|

04/17/2022 03:24:05 PM Page 5 of 13
Workspace: 16484728 JR

 



96

04/17/2022 03:24:05 PM

Workspace: 16484728

"20150288183"|
"20150372538"|
"20160006066"|
"20160011617"|
"20160043552"|
"20160126783"
"20160170469"
"20160172900"

"20160187906"|
"20160198656"|
"20160212954"|
"20160248631" |
"20160324077"|
"20170023969"|
"20170104336"|
"20170261949"|
"20170373500"|
"20180026478"|
"20180144414"|
"20180202825"|
"20180240112"|
"20180366978"|

"20190280521"|
"20190318327"|
"20190324820"|
"20200040272"|
"20200051184"|
"20200073466"|
"20200136387"|
"20200136388").pn. OR
("11163280").urpn.
AND (PGPB| USPT|
USOC).dbnm.

("6288456"| "6633823"
| "7143300" | "7647516"
| "7702931" | "7779276"
| "7861102" | "7921315"
| "7970561" | "8001403"
| "8006108" | "8214843"
| "8374928" | "8447993"
| "8571820" | "8627123"
| "8789061" | "8799690"
| "9003211" | "9003216"
| "9026814" | "9207993"
| "9218035" | "9552234"

"20080030078"|
"20080094797"|

(US-PGPUB; USPAT; |OR

96

2022/04/16
09:12 AM 

Page 6 of 13
JR



97

04/17/2022 03:24:

Workspace: 16484728

  

"20100328849"|

"20130006401"|
"20130063991"|
"20130086404"|
"20130187464"|

("10367353").urpn.
AND (PGPB| USPT|

(blockchain OR (US-PGPUB; USPAT; |OR
block$chain OR "block |EPO; JPO)
chain") AND (oil OR

28 AND (blockchain OR |(US-PGPUB; USPAT;
block$chain OR "block |EPO; JPO)
chain") AND ((oil OR
"natural gas" ) SAME
generator SAME server
SAME mini

28 AND ((blockchain (US-PGPUB; USPAT; |OR
OR block$chain OR EPO; JPO)
"block chain") SAME
server SAME mining)
AND (Coil OR “natural
ga

97

2022/04/16
09:13 AM

2022/04/16
09:14 AM

2022/04/16
09:15 AM

 
Page 7 of 13
JR



98

04/17/2022 03:24:05 PM

Workspace: 16484728

((blockchain OR
block$chain OR "block

chain") SAMEserver
SAME mining) AND (
generator)

((blockchain OR
block$chain OR "block

chain") SAME mining)
AND (generator WITH
gas)

37 AND (Server SAME
electric$4 SAME

37 AND (Server SAME
(electric$4 OR

41 AND (Server SAME
electric$4 SAME

generator)

"20150337218"

41 AND (Server SAME
electric$4 SAME power

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT;

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

98

2022/04/16
09:16 AM

2022/04/16
09:19 AM

2022/04/16
09:22 AM

2022/04/16

2022/04/16
09:27 AM

2022/04/16
09:28 AM

2022/04/16
09:37 AM

 
Page 8 of 13
JR



99

47 AND (se
electric$4 SAME power |EPO; JPO)
SAME generator)

2022/04/16
10:06 AM

SAME (generator OR
enereation))

49 AND ((computer OR |(US-PGPUB; USPAT; |OR 2022/04/16
server) SAME 10:06 AM
(electric$4 OR power)
SAME (generator OR
genereation))

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:24 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining)
SAME server SAME

generator)

 
04/17/2022 03:24:05 PM Page 9 of 13
Workspace: 16484728 JR

99



100

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:27 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) AND
(server SAME

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:28 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) AND
(server SAME (power

 
04/17/2022 03:24: M Page 10 of 13
Workspace: 16484728 JR
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101

((blockchain OR (US-PGPUB; USPAT; 2022/04/16
block$chain OR "block |EPO; JPO) 11:31 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) AND
(server SAME
((portable OR mobile)
WITH generaton)

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:32 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) WITH (mine
OR mining ORverify
OR verification OR

verifying)) WITH
(server) 

Oy 24:
Workspace: 16484728

101



102

04/17/2022 03:24:05 PM

Workspace: 16484728

"7525207"

69 AND (‘natural gas",
OR methane ORflare

OR burn$3 OR waste

biogas)

((blockchain OR
block$chain OR "block
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) (mine OR
mining) ( verify OR
verification OR

ifvi

(blockchain OR
block$chain OR "block
chain" OR "distributed

ledger" OR crypto OR

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

EPO; JPO)

(EPO; JPO)

(EPO; JPO)

102

2022/04/16

02:34 PM

2022/04/16
02:34 PM

2022/04/16
02:35 PM

2022/04/16
02:43 PM

2022/04/16
02:44 PM

 
Page 12 of 13
JR



103

cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) (mine OR
mining)

((blockchain OR (FPRS; EPO; JPO) 2022/04/16
block$chain OR "block 02:44 PM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) (mine OR
mining) ( verify OR
verification OR

verifying)) (server)

PE2E SEARCH- Search History (Interference)

There are no Interference searches to show.

 

04/17/2022 03:24:05 PM Page 13 of 13
Workspace: 16484728 JR
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104

PE2E SEARCH- Search History (Prior Art)

epeeeeeEte
Operator caunelen's("BARBOUR") near3. |(US-PGPUB; USPAT: |OR 2022/04/15

("Stephen"))).INV. USOCR; EPO; JPO; 10:20 AM
DERWEN

(G06Q50/06 OR (USPAT) 2022/04/15
E21B41/00 OR 10:21 AM
FO02M21/0209 OR
F02M21/0218 OR
G05B15/02 OR
GO06F 16/2315 OR

G06Q10/06313 OR

G06Q10/06).cpc.

3 AND (blockchain OR |(US-PGPUB; USPAT; |OR 2022/04/15
block$chain OR "block : 10:22 AM
chain")

3 AND (blockchain OR |(US-PGPUB; USPAT; 2022/04/15
block$chain OR "block |EPO; JPO) 10:23 AM
chain") AND oil AND
"natural gas" AND
min$3

"20080135238" (US-PGPUB; USPAT 2022/04/16
USOCR; EPO; JPO; 07:47 AM
DERWEN

 
08/21/2022 07:43:09 PM Page 1 of 23
Workspace: 16484728 JR

104



105

"20160261685" (US-PGPUB; USPAT; 2022/04/16
EPO; JPO; 07:47 AM
DERWENT)

("20120077427" OR (US-PGPUB; USPAT) 2022/04/16
"20120300291" OR 07:56 AM
"20120300391" OR
"20160128238" OR
"20170280594" OR

 
Page 2 of 2308/21/2022 07:43:09 PM
JRWorkspace: 16484728

105



106

((US-20190063252-A1 |(US-PGPUB; USPAT; JOR 2022/04/16
OR US-20190042990- |USOCR; FIT (AU, AP, 09:06 AM
A1 OR US- AT, CA, CH, CN, DD,
20140096837-A1 OR _|DE, EA, EP, ES, FR,
US-20080135238-A1 |GB, JP, KR, OA, RU,

OR US-20160261685- |SU, WO); FPRS; EPO;
A1).did. AND JPO; DERWENT:
PGPB.dbnm.) OR ((US- |IBM_TDB)
8849469-B2).did. AND
USPT.dbnm.) OR ((US-
20080135238-A1 OR
US-20160261685-

A1).did. AND
DWPI.dbnm.)

08/21/2022 07:43:09 PM Page 3 of 23
Workspace: 16484728 JR

106

 



107

08/21/2022 07:43:09 PM

Workspace: 16484728

19 AND (blockchain OR
block$chain OR "block

chain") AND oil AND
"natural gas" AND
min$3

19 AND (blockchain OR
block$chain OR "block

chain") AND (oil OR

( |
| "5913046"| "6288456"
| "6633823" | "7143300"
| "7376851" | "7647516"
| "7702931" | "7779276"
| "7861102" | "7921315"
| "7970561" | "8001403"
| "8006108" | "8214843"
| "8260913" | "8374928"
| "8447993" | "8571820"
| "8627123" | "8639392"
| "8700929" | "8706915"
| "8719223" | "8789061"
| "8799690"| "9003211"
| "9003216" | "9026814"
| "9027024" | "9143392"
| "9207993" | "9218035"

(US-PG
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB,JP, KR, OA, RU,

SU, WO); FPRS; EPO;
JPO; DERWENT:

IBM_TDB)

(US-PGPUB; USPAT; |OR 2022/04/16
EPO; JPO) 09:07 AM

(US-PGPUB; USPAT; 2022/04/16
EPO; JPO) 09:11 AM 

Page 4 of 23
JR

107



108

| "9282022" | "9542231"
| "9552234" | "9645596"
| "9994118"|
"10367353"|
"10367535"|
"10444818"|
"40452127"|
"10452532"|
"10497072"|
"410608433"|
"10618427"|
"10637353"|
"20020072868"|
"20020158749"|
"20030023885"|
"20030037150"|
"20030074464"|
"20040117330"|
"20050203761" |
"20060161765"

"20080030078"|
"20080094797"|
"20090055665"|
"20090070611" |
"20090078401" |
"20090089595"|
"20090216910"

"20100211810"|
"20100235004"|
"20100280675"|
"20100328849"|
"20110072289"

"20110238342"|
"20110239010"

"20120000121" |
"20120072745"|
"20120300524"|
"20120306271" |
"20120324259"|
"20130006401" |
"20130063991"|
"20130086404"|
"20130117621" |
"20130187464"|
"20130227139"|
"20130304903"|
"20130306276"|
"20140070756"|
"20140137468"

"20140180886"|
"20140379156"|
"20150012113"|
"20150121113"|
"20150155712"|
"20150212122"|
"20150229227"|
"20150277410"|
"20150278968"|

08/21/2022 07:43:09 PM Page 5 of 23
Workspace: 16484728 JR

 



109

08/21/2022 07:43:10 PM

Workspace: 16484728

"20150288183"|
"20150372538"|
"20160006066"|
"20160011617"|
"20160043552"|
"20160126783"
"20160170469"
"20160172900"

"20160187906"|
"20160198656"|
"20160212954"|
"20160248631" |
"20160324077"|
"20170023969"|
"20170104336"|
"20170261949"|
"20170373500"|
"20180026478"|
"20180144414"|
"20180202825"|
"20180240112"|
"20180366978"|

"20190280521"|
"20190318327"|
"20190324820"|
"20200040272"|
"20200051184"|
"20200073466"|
"20200136387"|
"20200136388").pn. OR
("11163280").urpn.
AND (PGPB| USPT|
USOC).dbnm.

("6288456"| "6633823"
| "7143300" | "7647516"
| "7702931" | "7779276"
| "7861102" | "7921315"
| "7970561" | "8001403"
| "8006108" | "8214843"
| "8374928" | "8447993"
| "8571820" | "8627123"
| "8789061" | "8799690"
| "9003211" | "9003216"
| "9026814" | "9207993"
| "9218035" | "9552234"

"20080030078"|
"20080094797"|

(US-PGPUB; USPAT; |OR

109

2022/04/16
09:12 AM 

Page6 of 23
JR



110

08/21/2022 07:43:

Workspace: 16484728

  

"20100328849"|

"20130006401"|
"20130063991"|
"20130086404"|
"20130187464"|

("10367353").urpn.
AND (PGPB| USPT|

(blockchain OR (US-PGPUB; USPAT; |OR
block$chain OR "block |EPO; JPO)
chain") AND (oil OR

28 AND (blockchain OR |(US-PGPUB; USPAT;
block$chain OR "block |EPO; JPO)
chain") AND ((oil OR
"natural gas" ) SAME
generator SAME server
SAME mini

28 AND ((blockchain (US-PGPUB; USPAT; |OR
OR block$chain OR EPO; JPO)
"block chain") SAME
server SAME mining)
AND (Coil OR “natural
ga

110

2022/04/16
09:13 AM

2022/04/16
09:14 AM

2022/04/16
09:15 AM

 
Page 7 of 23
JR



111

08/21/2022 07:43:10 PM

Workspace: 16484728

((blockchain OR
block$chain OR "block

chain") SAMEserver
SAME mining) AND (
generator)

((blockchain OR
block$chain OR "block

chain") SAME mining)
AND (generator WITH
gas)

37 AND (Server SAME
electric$4 SAME

37 AND (Server SAME
(electric$4 OR

41 AND (Server SAME
electric$4 SAME

generator)

"20150337218"

41 AND (Server SAME
electric$4 SAME power

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT;

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

(US-PGPUB; USPAT
EPO; JPO)

111

2022/04/16
09:16 AM

2022/04/16
09:19 AM

2022/04/16
09:22 AM

2022/04/16

2022/04/16
09:27 AM

2022/04/16
09:28 AM

2022/04/16
09:37 AM

 
Page 8 of 23
JR



112

47 AND (se
electric$4 SAME power |EPO; JPO)
SAME generator)

2022/04/16
10:06 AM

SAME (generator OR
enereation))

49 AND ((computer OR |(US-PGPUB; USPAT; |OR 2022/04/16
server) SAME 10:06 AM
(electric$4 OR power)
SAME (generator OR
genereation))

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:24 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining)
SAME server SAME

generator)

 
08/21/2022 07:43:10 PM Page 9 of 23
Workspace: 16484728 JR
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113

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:27 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) AND
(server SAME

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:28 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) AND
(server SAME (power

 
08/21/2022 07:43: M Page 10 of 23
Workspace: 16484728 JR

113

 



114

((blockchain OR (US-PGPUB; USPAT; 2022/04/16
block$chain OR "block |EPO; JPO) 11:31 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) AND
(server SAME
((portable OR mobile)
WITH generaton)

((blockchain OR (US-PGPUB; USPAT; |OR 2022/04/16
block$chain OR "block |EPO; JPO) 11:32 AM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) WITH (mine
OR mining ORverify
OR verification OR

verifying)) WITH
(server) 

0 243:
Workspace: 16484728

114



115

08/21/2022 07:43:10 PM

Workspace: 16484728

"7525207"

69 AND (‘natural gas",
OR methane ORflare

OR burn$3 OR waste

biogas)

((blockchain OR
block$chain OR "block
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) (mine OR
mining) ( verify OR
verification OR

ifvi

(blockchain OR
block$chain OR "block
chain" OR "distributed

ledger" OR crypto OR

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

EPO; JPO)

(EPO; JPO)

(EPO; JPO)

115

2022/04/16

02:34 PM

2022/04/16
02:34 PM

2022/04/16
02:35 PM

2022/04/16
02:43 PM

2022/04/16
02:44 PM

 
Page 12 of 23
JR



116

cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) (mine OR
mining)

((blockchain OR (FPRS; EPO; JPO) 2022/04/16
block$chain OR "block 02:44 PM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) (mine OR
mining) ( verify OR
verification OR

verifying)) (server)

("0585784" OR (US-PGPUB; USPAT) 2022/08/21
"0633823" OR 05:07 PM

"0672955" OR
"0748932" OR
"0930410" OR
"0990593" OR
"10003200" OR
"10009232" OR
"100130117" OR
"10033210" OR
"10037061" OR
"10039211" OR
"10063629" OR

"10067547" OR
"10078353" OR
"10103574" OR
"10128684" OR
"10199669" OR
"10234835" OR
"10257268" OR
"10271486" OR
"10275842" OR
"10283968" OR
"10289190" OR

"10326661" OR
"10339227" OR
"10340696" OR
"10356954" OR
"10368467" OR
"10404523" OR
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08/21/2022 07:43:10 PM

Workspace: 16484728

"10452532" OR

"10454772" OR
"10465492" OR
"10488061" OR
"10497072" OR
"10523449" OR
"10582635" OR
"10637250" OR
"10637353" OR
"10739042" OR
"10754494" OR
"10833940" OR

"10882412" OR
"10916967" OR
"10931117" OR
"10974194" OR
"10993353" OR
"11009836" OR
"11056913" OR
"11076509" OR
"11126242" OR
"11182781" OR
"11196255" OR

"11310944" OR
"130328395" OR
"140167504" OR
"170271701" OR
"20040000815" OR
"20050034128" OR
"20080276628" OR
"20090070611" OR
"20090078401" OR
"20090255653" OR
"20100024445" OR

"20100280675" OR
"20110009047" OR
"20110099043" OR
"20110189936" OR
"20110276194" OR
"20110278928" OR
"20120024515" OR
"20120075794" OR
"20120108157" OR
"20120129442" OR
"20120132554" OR

"20120134105" OR
"20120142265" OR
"20120244793" OR
"20120323382" OR
"20130006401" OR
"20130054987" OR
"20130078901" OR
"20130199629" OR
"20140016256" OR
"20140036442" OR
"20140101462" OR

"20140137468" OR
"20140185225" OR
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08/21/2022 07:43:10 PM

Workspace: 16484728

"20140332088" OR

"20140366577" OR
"20140379156" OR
"20150012113" OR
"20150167550" OR
"20150276253" OR
"20150277410" OR
"20150278968" OR
"20150288183" OR
"20150327406" OR
"20160006066" OR
"20160011617" OR

"20170027086" OR
"20170112023" OR
"20170265326" OR
"20170373500" OR
"20180116070" OR
"20180202825" OR
"20200167197" OR
"20200359572" OR
"5142672" OR
"5367669" OR
"5509434" OR

"5544012" OR
"5586574" OR
"5653070" OR
"5748914" OR
"5913046" OR
"6288456" OR
"7042726" OR
"7085133" OR
"7093256" OR
"7143300" OR
"7196900" OR

"7269723" OR
"7278273" OR
"7370666" OR
"7376851" OR
"7386744" OR
"7500911" OR
"7508663" OR
"7516106" OR
"7560831" OR
"7633955" OR
"7647516" OR

"7702931" OR
"7724513" OR
"7738251" OR
"7779276" OR
"7854652" OR
"7861102" OR
"7862410" OR
"7921315" OR
"7925911" OR
"7944692" OR
"7957142" OR

"7961463" OR
"7970561" OR
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08/21/2022 07:43:10 PM

Workspace: 16484728

"7971446" OR

"7990710" OR
"7998227" OR
"8001403" OR
"8006108" OR
"8031468" OR
"8047904" OR
"8051672" OR
"8070863" OR
"8080900" OR
"8094436" OR
"8113010" OR

"8180501" OR
"8184435" OR
"8203837" OR
"8203841" OR
"8214843" OR
"8233270" OR
"8248795" OR
"8248799" OR
"8250382" OR
"8251785" OR
"8254122" OR

"8260913" OR
"8261275" OR
"8264840" OR
"8286442" OR
"8300402" OR
"8305737" OR
"8312229" OR
"8315054" OR
"8320128" OR
"8322155" OR
"8331086" OR

"8331087" OR
"8332670" OR
"8360833" OR
"8370517" OR
"8374928" OR
"8405977" OR
"8422223" OR
"8432700" OR
"8447993" OR
"8457796" OR
"8462496" OR

"8498110" OR
"8498114" OR
"8600556" OR
"8627123" OR
"8639392" OR
"8659895" OR
"8665591" OR
"8694810" OR
"8700929" OR
"8706914" OR
"8706915" OR

"8719223" OR
"8734212" OR
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Workspace: 16484728

"8755184" OR

"8768799" OR
"8789061" OR
"8799690" OR
"8812674" OR
"8839254" OR
"8848727" OR
"8849715" OR
"8887498" OR
"8917502" OR
"8924781" OR
"8931221" OR

"8941256" OR
"8964374" OR
"8965594" OR
"9003211" OR
"9003216" OR
"9026814" OR
"9027024" OR
"9041235" OR
"9059604" OR
"9063738" OR
"9065582" OR

"9072200" OR
"9091496" OR
"9110641" OR
"9124099" OR
"9141155" OR
"9144181" OR
"9207993" OR
"9218035" OR
"9232024" OR
"9252598" OR
"9268613" OR

"9271429" OR
"9282022" OR
"9284850" OR
"9320177" OR
"9337704" OR
"9342375" OR
"9345167" OR
"9348381" OR
"9357681" OR
"9365127" OR
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08/21/2022 07:43:10 PM

Workspace: 16484728

("BARBOUR") near3_|(US-PGPUB; USPAT;
("Stephen"))).INV. USOCR; EPO; JPO;

(G06Q50/06 OR
E21B41/00 OR
F02M21/0209 OR
FO02M21/0218 OR
G05B15/02 OR
GO06F16/2315 OR

3 AND (blockchain OR |(US-PGPUB; USPAT;
block$chain OR "block |EPO; JPO)
chain")

3 AND (blockchain OR |(US-PGPUB; USPAT;

121

2022/08/21
07:33 PM

2022/08/21
07:33 PM

2022/08/21
07:33 PM

2022/08/21
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08/21/2022 07:43:10 PM

Workspace: 16484728

block$chain OR "block

chain") AND oil AND
"natural gas" AND

13 OR 14 OR 15

( |
| "5913046"| "6288456"
| "6633823" | "7143300"
| "7376851" | "7647516"
| "7702931" | "7779276"
| "7861102" | "7921315"
| "7970561" | "8001403"
| "8006108" | "8214843"
| "8260913" | "8374928"
| "8447993" | "8571820"
| "8627123" | "8639392"
| "8700929" | "8706915"
| "8719223" | "8789061"
| "8799690" | "9003211"
| "9003216" | "9026814"
| "9027024" | "9143392"
| "9207993" | "9218035"
| "9282022" | "9542231"
| "9552234" | "9645596"
| "9994118"|
"10367353"|
"10367535"|
"10444818"|
"40452127"|

EPO; JPO)

(US-PGPUB; USPAT; 2022/08/21
USOCR; FIT (AU, AP, 07:33 PM
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,

SU, WO); FPRS; EPO;
JPO; DERWENT;

; 2022/08/21

USOCR) 07:33 PM 
Page 19 of 23
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Workspace: 16484728

"20030023885"|
"20030037150"|
"20030074464"|
"20040117330"|
"20050203761" |
"20060161765"

"20080030078"|
"20080094797"|
"20090055665"|
"20090070611" |
"20090078401" |
"20090089595"|
"20090216910"

"20100211810"|
"20100235004"|
"20100280675"|
"20100328849"|
"20110072289"

"20110238342"|
"20110239010"

"20120000121" |
"20120072745"|
"20120300524"|
"20120306271" |
"20120324259"|
"20130006401" |
"20130063991"|
"20130086404"|
"20130117621" |
"20130187464"|
"20130227139"|
"20130304903"|
"20130306276"|
"20140070756"|
"20140137468"

"20140180886"|
"20140379156"|
"20150012113"|
"20150121113"|
"20150155712"|
"20150212122"|
"20150229227"|
"20150277410"|
"20150278968"|
"20150288183"|
"20150372538"|
"20160006066"|
"20160011617"|
"20160043552"|
"20160126783"
"20160170469"
"20160172900"

"20160187906"|
"20160198656"|
"20160212954"|
"20160248631" |
"20160324077"|
"20170023969"|
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"20170104336"|
"20170261949"|
"20170373500"|
"20180026478"|
"20180144414"|
"20180202825"|
"20180240112"|
"20180366978"|
"20180367320"|

"20200136388").pn. OR
("11163280").urpn.
AND (PGPB| USPT|
USOC).dbnm. 
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((blockchain OR (US-PGPUB; USPAT; 2022/08/21
block$chain OR "block |EPO; JPO) 07:33 PM
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining)) AND
(server SAME
generator)

((blockchain (US- ;
block$chain OR "block |}EPO; JPO)
chain" OR "distributed

ledger" OR crypto OR
cryptocurrency OR
crypto$currency OR
crypto$coin OR
cryptocoin) SAME
(mine OR mining OR
verify OR verification
OR verifying)) SAME
(server SAME
generator)

ND ((computer OR |( ;
server) SAME : 07:35 PM
(electric$4 OR power)
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SAME (generator OR
generation))

PE2E SEARCH- Search History (Interference)

aepeeeeOperator Equivalents N1 1 (hydrocarbon (US-PGPUB; USPAT) |AND 2022/08/21
combustible gas 07:42 PM
generator blockchain
mining peerdigital
currency).clm.
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pplication Number 16/484 728

Filing Date 2020-01-06

First Named Inventor |[BARBOUR, Stephen

rt Unit 3688

Examiner Name REAGAN, JAMES A

ttorney Docket Number 91A-3US
  
 

 
 

 

  
 

 

 

    
 

U.S. PATENTS

. : . Pages, Columns, Lines where

oe Cite Patent Number Issue Date amepenice or Applicant Relevant Passages or Relevant
Figures Appear

5142672 William M. Johnson

5367669 AlexanderHolland

5509434 Charles L. Boyd

5544012 1996-08-06 Norihiro Koike

5 (5586574 A 1996-12-24 Dean E. Smith

6 |5653070 A 1997-08-05  |Serge Seguin

7 (5748914 A 1998-05-05 Richard Maurice Barth

8 (5913046 A 1999-06-15 Richard Maurice Barth
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(Not for submission under 37 CFR 1.99)

   
 

   
pplication Number 16/484 728

Filing Date 2020-01-06

First Named Inventor |BARBOUR,Stephen

rt Unit 3688

Examiner Name REAGAN, JAMES A

ttorney Docket Number 91A-3US
  
 

6288456 B1 2001-09-11 William E. Cratty

 

10

6633823

6585784 B1 2003-07-01 Frank F. Mittricker

Erik J. Bartone

 

6672955 Frederic Charron 
 
 

 

 

 

    13 (6748932 B1 2004-06-15 ‘Richard L. Sorter

14 (6930410 B2 2005-08-16 Masakazu Ikeda

15 (6990593 B2 2006-01-24 (0 Sam Nakagawa

16 7042726 B2 2006-05-09=“Tahir Cader

17 (7085133 B2 2006-08-01 (Shawn AnthonyHall

18 17093256 B2 06-08-15 Rudolf Henricus Johannes
Bloks

19 7143300 B2 2006-11-28 Mark R. Potter
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pplication Number 16/484 728

Filing Date 2020-01-06
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rt Unit 3688
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ttorney Docket Number 91A-3US
  
 

20 7196900 B2 2007-03-27 Carrel W. Ewing

 

21 7269723

7278273

B2 2007-09-11 Daryl C. Cromer

William H. Whitted

 

7370666 Julie Willets 
 
 

 

 

 

    24 |7376851 B2 2008-05-20 (Seo Kwang Kim

25 7386744 B2 2008-06-10 (Andrew Harvey Barr

26 {7500911 B2 2009-03-10 Rollie R. Johnson

27=|7508663 B2 2009-03-24 (Giovanni Coglitore

28 {7516106 B2 2009-04-07 (Gregory A. Ehlers

29 {7560831 B2 2009-07-14 —Milliam Whitted

30 {7633955 B1 2009-12-15 Naku! Pratap Saraiya
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Filing Date 2020-01-06
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31 7647516 B2 2010-01-12 Parthasarathy Ranganathan

 

32 17702931

7724513

B2 2010-04-20 Alan L. Goodrum

Giovanni Coglitore

 

17738251 Vimmy Clidaras 
 
 

 

 

 

    35 {7779276 B2 2010-08-17 Joseph Edward Bolan

36 (7854652 B2 2010-12-21 (Randall A. Yates

37 =|7861102 B1 2010-12-28 Parthasarathy Ranganathan

38 {7862410 B2 2011-01-04 Lianne M. McMahan

39 {7921315 B2 2011-04-05 John K. Langgood

40 {7925911 B2 2011-04-12 |Thomas M. Brey

41 {7944692 B2 2011-05-17 Roy Grantham
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42 7957142 B2 201 1-06-07 Scott Noteboom

 

43 7961463

7970561

B2 201 1-06-14 Christian L. Belady

ClemensPfeiffer

 

17971446 Vimmy Clidaras 
 
 

 

 

 

    46 {7990710 B2 2011-08-02 Stephen V. R.Hellriegel

47 |7998227 B2 2011-08-16 (Frank F. Mittricker

48 (8001403 B2 2011-08-16 James R Hamilton

49 |8006108 B2 2011-08-23 |Thomas M. Brey

50 (8031468 B2 2011-10-04 JohnH. Bean

51 (8047904 B2 2011-11-01 (Randall A. Yates

$2 (8051672 B2 2011-11-08 (Paul Mallia
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Examiner Name REAGAN, JAMES A
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53 8070863 B2 201 1-12-06 Andreas Tsangaris

 

54 8080900

8094436

B2 201 1-12-20 Selver Corhodzic

Patrick W. Mills

 

8113010 Andrew B. Carlson 
 
 

 

 

 

    57 (8180501 B2 2012-05-15 (Andrew J. Lewis

58 (8184435 B2 2012-05-22. John H. Bean

59 (8203837 B2 2012-06-19 [Roy Zeighami

60 (8203841 B2 2012-06-19 Nao-Ting Chang

61 {8214843 B2 2012-07-03 Gregory J. Boss

62 {8233270 B2 2012-07-31 (Thomas L. Pierson

63 (8248795 B2 2012-08-21 Nao-Ting Chang
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64 8248799 B2 2012-08-21 Yao-Ting Chang

 

65 8250382

8251785

B2 2012-08-21 Stephen C. Maglione

Ty Schmitt

 

8254122 Yao-Ting Chang 
 
 

 

 

 

   
Bloks

 68 {8260913 B2 2012-09-04 Adam Knapp

69 (8261275 B2 2012-09-04 Darrin P. Johnson

70 (8264840 B2 2012-09-11 [Rudy Bergthold

71 (8286442 B2 2012-10-16 Andrew B. Carlson

72 (8300402 B2 2012-10-30 |Chao-Ke Wei

73 (8305737 B2 2012-11-06 (Carrel W. Ewing

74 18312229 B2 9012-11-13 Rudolf Henricus Johannes
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75 8315054 B2 2012-11-20 Chih-Hua Chen

 

76 8320128

8322155

B2 2012-11-27 Chao-Ke Wei

Ozan Tutunoglu

 

8331086 Alan P. Meissner 
 
 

 

 

 

    79 (8331087 B2 2012-12-11 |Chao-Ke Wei

80 (8332670 B2 2012-12-11 Hideharu Kato

81 (8360833 B2 2013-01-29 Roy Grantham

82 (8370517 B2 2013-02-05 Patrick Joseph Bohrer

83 (8374928 B2 2013-02-12 (Sandeep Gopisetty

84 (8405977 B2 2013-03-26 —([Tai-Wei Lin

85 (8422223 B2 2013-04-16 /Tsung-Han Su
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86 8432700 B2 2013-04-30 Yasuyuki Katakura

 

87 8447993

8457796

B2 2013-05-21 Daniel H. Greene

Deepinder Singh Thind

 

8462496 Ty Schmitt 
 
 

 

 

 

    90 (8498110 B2 2013-07-30 |Chao-Ke Wei

91 (8498114 B2 2013-07-30 alan R. Martini

92 (8600556 B2 2013-12-03 (Clay G. Nesler

93 (8627123 B2 2014-01-07 Navendu Jain

94 (8639392 B2 2014-01-28 David P. Chassin

95 (8659895 B1 2014-02-25 Andrew B. Carlson

96 (8665591 B2 2014-03-04 (Richard Bourgeois
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97 8694810 B2 2014-04-08 Vikas Ahluwalia

 

98

8706914

8700929 B1 2014-04-15 Wolf-Dietrich Weber

David D. Duchesneau

 

8706915 David D Duchesneau 
 
 

 

 

 

    101 {8719223 B2 2014-05-06 Adam Knapp

102 (8734212 B2 2014-05-27 |Wen-Tang Peng
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106 |8799690 B2 2014-08-05 (Christopher J. DAWSON
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Uoseph W. Forbes

 

8887498 Todd A. Frerichs 
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115 (8941256 B1 2015-01-27 Michael P. Czamara

116 \8964374 B1 2015-02-24 Honggang Sheng
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9041235 Jerry James Hunter 
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126 {9072200 B2 2015-06-30 Joseph M. Dersch
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131 9144181

9207993

B2 2015-09-22 Scott Wiley

Navendu Jain

 

9218035 
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137 9271429 B2 2016-02-23 Koichi Mashiko

138 |9282022 B2 2016-03-08=William Brad MATTHEWS

139 9284850 B1 2016-03-15 [Brock Robert Gardner

140 |9320177 B2 2016-04-19 Pierre Levesque
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Ching-Bai Hwang

 

9348381 Lin-Zhuang Khoo 
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146 (9365127 B2 2016-06-14 Mats Olsson

147 |9380734 B2 2016-06-28 ao-Ting Chang

148 |9389632 B2 2016-07-12 (Shankar KM

149 |9395208 B2 2016-07-19 Peter Sobotka

150 (9414531 B1 2016-08-09 Richard Chadwick Towner

151 (9416904 B2 2016-08-16 (Christian L. Belady
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153 9447992

9450838

B2 2016-09-20 Kelly Johnson

Navendu Jain

 

9497892 Henryk Klaba 
 
 

 

 

 

    156 |9542231 B2 2017-01-10  jRishiL. Khan

157 |9552234 B2 2017-01-24 Sergey BOLDYREV

158 |9559520 B2 2017-01-31 John Christopher Shelton

159 |9568975 B2 2017-02-14 Naresh K. Sehgal

160 (9585291 B2 2017-02-28 (Christian L. Belady

161 (9588558 B2 2017-03-07 (Gregory Joseph McKnight

162 (9595054 B2 2017-03-14 Navendu Jain
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164 9618991

9622387

B1 2017-04-11 Nimmy Clidaras

Michael P. Czamara

 

9634508 Ben KEARNS 
 
 

 

 

 

    167 |9637433 B2 2017-05-02 Robert M Zubrin

168 (9645596 B1 2017-05-09 Ja-Chin Audrey Lee

169 (9654414 B2 2017-05-16 Aveek N. Chatterjee

170 (9673632 B1 2017-06-06 Anand Ramesh

171 9692259 B2 2017-06-27 Gregory J. Boss

172 |9719024 B2 2017-08-01 Andrew Young

173 |9769948 B2 2017-09-19 William Douglas Welch
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174 9769953 B2 2017-09-19 Christopher G. Malone

 

175 9769960

9774190

B2 2017-09-19 Dale LeFebvre

Subrata K. Mondal

 

9778718 Carl Edvard Martin Zacho 
 
 

 

 

 

    178 (9795062 B1 2017-10-17 Peter George Ross

179 |9800052 B2 2017-10-24

180 (9800167 B2 2017-10-24 (Eddy C. Aeloiza

181 9839163 B2 2017-12-05_Earl Keisling

182 (9886316 B2 2018-02-06 (Christian L. Belady

183 |9933804 B2 2018-04-03 [Brian Janous

184 (9939834 B2 2018-04-10 [Devadatta V. Bodas
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185 9985842 B2 2018-05-29 |Steven White

 

186 9994118

9995218

B2 2018-06-12 [Nate Williams

Wared Oehring

 

10003200

10009232

10033210

Kristian Budde

Tyler B. Duncan

Eric C. Peterson

 
 

 

 

 

    191 |10037061 B1 2018-07-31 Rajan Panchapakesan

192 |10039211 B2 2018-07-31 [Colton Malone Crawford

193 |10063629 B2 2018-08-28 {Tyler B. Duncan

194 10067547 B2 2018-09-04 Enrique G. Castro-Leon

195 |10078353 B2 2018-09-18 Miroslaw Klaba
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196 10103574 B2 2018-10-16 John J. Siegler

 

197 10128684

10199669

B2 2018-11-13 |Shankar Ramamurthy

 

10234835

10257268

10271486

Nie Liu [Andrew Brian Cencini

Brad MCNAMARA

 

 

 

 

    
 

202 |10275842 B2 2019-04-30 Ja-Chin Audrey Lee

203 |10283968 B2 2019-05-07 Mohammad N. EIBsat

204 (10289190 B2 2019-05-14 |Gregory J. Boss

205 |10326661 B2 2019-06-18 Ashish Munjal

206 (10339227 B1 2019-07-02 [Andrew B. Carlson

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.A.R/

147



148

Receipt date: 07/04/2022 16/484,728 - GAU: 3688

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

   
 

 

pplication Number 16/484 728

Filing Date 2020-01-06

First Named Inventor |BARBOUR,Stephen

rt Unit 3688

Examiner Name REAGAN, JAMES A
   

ttorney Docket Number 91A-3US 
 

207 10340696 B2 2019-07-02 (Miles Paine

 

208 10356954

10368467

B2 2019-07-16 Yu Bao

(Andrew Gold

 

10404523

10452532

10454772

 Andrew Brian Cencini

Jeffrey L. McVay

Steven White

 

 

 

 

    
 

213 10465492 B2 2019-11-05 Joseph A.Ricotta

214 |10488061 B2 2019-11-26 John Costakis

215 |10497072 B2 2019-12-03 Ali Hooshmand

216 |10523449 B2 2019-12-31 [Rey Montalvo

217 (10582635 B1 2020-03-03 Peter George Ross
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218 10637250 B2 2020-04-28 [Miles Paine

 

219 10637353

10739042

B2 2020-04-28 [Soichiro Ohyama

Ming Zhang

 

10754494

10833940

10882412

 Tyler B. Duncan

Andrew Cencini

Richard Mrlik

 

 

 

 

    
 

224 |10916967 B2 2021-02-09 Matthew PELOSO

225 |10931117 B2 2021-02-23 Patrick Robert Shoemaker

226 (10974194 B2 2021-04-13=|Ahmed Khalifah Al Muhsen

227 |10993353 B2 2021-04-27 {Timothy M RAU

228 (11009836 B2 2021-05-18=|Henry HOFFMANN
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229 (11056913 B2 2021-07-06 Stefan Matan

 

230 (11076509

11126242

B2 2021-07-27 HusamAlissa

Karimulla Raja Shaikh

 

11182781

11196255

11310944

 Joseph B. Castinado

‘Trond Normann Sivertsen
TORVUND

Valan R. Martini
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1 20040000815 A1 2004-01-01 Robert Pereira

20050034128 A1 2005-02-10  \Noritake Nagashima

3 20080276628 At 2008-11-13 Jung Han Lee
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6 20090255653 At 2009-10-15 IR. Steven Mills

 

7=120100024445 A1 2010-02-04 J. Edward Cichanowicz

20100130117 At 2010-05-27 ‘Arthur E. Larsen

20100280675 A1 2010-11-04 (Edward D. Tate

10 0110009047 At 2011-01-13 Scott Noteboom

 

11 0110099043 A 2011-04-28 Ratnesh Kumar Sharma

 

12 0110189936 A1 2011-08-04 [Rolph Haspers

 

13 0110276194 At 2011-11-10 Hal A. Emalfarb

 

14 0110278928 A1 2011-11-17 Douglas C. Burger
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15 0120024515 A1 2012-02-02 |Chao-Ke Wei

 

16 0120075794 1 2012-03-29 |Chao-Ke Wei

17 0120108157 At 2012-05-03=Hung-Chou Chan

 

18 0120129442 A1 2012-05-24 |Chao-Ke Wei

19 0120132554 At 2012-05-31 Chao-Ke Wei

20 0120134105 A1 2012-05-31 Yao-Ting Chang

21 0120142265 At 2012-06-07 (Chao-Ke Wei

 

22 0120244793 At 2012-09-27 ~—|Tai-WeiLin

 

23 0120323382 A1 2012-12-20 (Michel Roger Kamel

 

24 0130006401 At 2013-01-03 (Kinxin Shan

 

25 0130054987 A1 2013-02-28 (ClemensPfeiffer
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26 0130078901 A1 2013-03-28 [Daniel J. Curtin

 

27 0130199629 1 2013-08-08 |Geoffrey Hemsley

28 0130328395 At 2013-12-12 (Robert Krizman

 

29 0140016256 A1 2014-01-16=‘[Tai-WeiLin

30 0140036442 At 2014-02-06 Peter Giannoglou

31 0140101462 A1 2014-04-10 Neff Rose

32 0140137468 At 2014-05-22 Gregory M. Ching

 

33 0140167504 At 2014-06-19 ShaunL. Harris

 

34 0140185225 A1 2014-07-03 Noel Wineland

 

35 0140332088 At 2014-11-13 Yona Senesh

 

36 0140366577 A1 2014-12-18 (Robert M Zubrin
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37 0140379156 A1 2014-12-25 [Michel Roger Kamel

 

38 0150012113 1 2015-01-08 [Dogan Celebi

39 0150167550 At 2015-06-18 (Christian Lee Vandervort

 

40 0150276253 A1 2015-10-01 Rey Montalvo

41 0150277410 At 2015-10-01 Sandeep Gupta

42 0150278968 A1 2015-10-01 (Alain P. Steven

43 0150288183 At 2015-10-08 Arturo N. Villanueva

 

44 0150327406 At 2015-11-12 Helge GALLEFOSS

 

45 0160006066 A1 2016-01-07 John S. Robertson

 

46 0160011617 At 2016-01-14 Jie Liu

 

47 0170027086 A1 2017-01-26 {Scott Noteboom
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48 0170112023 At 2017-04-20 |Tze-Chern MAO

49 0170265326 A1 2017-09-14 (Mozan Totani

50 0170271701 A1 2017-09-21 Paul J. Berlowitz

51 0170373500 A1 2017-12-28 |Sayed Yusef Shafi

52 0180116070 At 2018-04-26 (Craig Broadbent

53 0180202825 A1 2018-07-19 Wae Seok YOU

54 0200167197 A1 2020-05-28 (Armin Bahramshahry

55 0200359572 At 2020-11-19 David HENSON
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CODE VALLEY CORP
1 (2009203009 AU 1 2010-02-25 PTY LTD
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2 (2522428 CA A 2007-04-06 (CUGNET TIM Oo

 

3 (2653778 CA A 2007-12-13 [EXAFLOP LLC O

4 2012-12-30 [SHAN XINXIN O

 

CORINEX COMM
5 2012-05-23 CORP O 
 

101803148 CN 2010-08-11 [EXAFLOP LLC x

SHENZHEN POWER
SUPPLY BUREAU

7 |102185382 CN 2011-09-14 GUANGDONGGRID Bs
COLTD

HONGFUJIN PREC
8 [102541219 CN 2012-07-04 IND SHENZHEN es
 

9 (102591921 CN A 2012-07-18 MICROSOFT CORP Xx

 

HONGFUJIN PREC
10 }103327785 CN 2013-09-25 ND SHENZHEN Ps
 

. SCHNEIDER _
11 [103443550 CN 2013-12-11 FF ECTRIC IT CORP “
 

A HEWLETT PACKARD
12 |103562817 CN 2014-02-05 DEVELOPMENT CO X
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13 103748757 CN A 2014-04-23 AES CORP XK

14 104144183 CN A 2014-11-12 |HITACHI LTD x

104969434 2015-10-07 Re COMPRESSION x

ALIBABA GROUP
105451504 2016-03-30 HOLDING LTD x

17 1105814543 CN 2016-07-27 |INTEL CORP x

HONGFUJIN PREC

18 |106659054 CN 2017-05-10 IND (SHENZHEN) CO &
LTD

19 107257608 CN A 2017-10-17 [IHKC COLTD x

SONY COMPUTER

20 |110083212 CN A 2019-08-02 [ENTERTAINMENT x
INC

21 |111522652 CN A 2020-08-11 |INTEL CORP x

A ROBERTSHAW o
22 |1656661 CN 2005-08-17 CONTROLS CO X

BRAUNKOHLE
23 [738523 DE IC 1943-08-19 BENZIN AG x
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24 12721710 EP Bi 2017-11-01 (THE AES CORP XK

25 {1167861 EP a1 2002-01-02 |CYOTAMOTOR CO O

ROBERTSHAW

2004-12-29 CONTROLS CO O

2009-03-18 [EXAFLOP LLC O

28 12074337 EP 2009-07-01 SUN OMICROSYSTEMSINC

29 12354378 EP 2011-08-10 DATAXENTER IPB V O

30 (2446516 EP A2 2012-05-02 [SERVER TECH INC |

31 |2634956 EP A2 2013-09-04 [BLACKBERRY LTD O

A XSLENT ENERGY
32 (3465865 EP 1 2019-04-10 TECH LLC |

33 |2765100 ES 3 2020-06-05 [FREIGHT FARMS INC X

34 |2954670 FR A 2011-06-24 [ATRIUM DATA x
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35 |2954671 FR A 2011-06-24 (ATRIUM DATA X

 

36 |2957163 FR A 2011-09-09 BULL SAS x

2011-12-02 [ATRIUM DATA x

 

AIRBUS
2014-06-20 GpERATIONS SAS BM 
 

39 (2332840 CA 1999-11-25 [SURE POWER CORP Xx

40 (2005056196 UP 2005-03-03 [FANUC LTD X
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Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner] Cite
Initials*

EXAMINER SIGNATURE

Examiner Signature|/gamms A REAGAN/ (08/21/20223 Date Considered 08/21/2022

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

' See Kind Codes of USPTO Patent Documents at wawUSETO.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 precedethe serial numberof the patent document.
* Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicantis to place a check mark here if
English language translation is attached.
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CERTIFICATION STATEMENT

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

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

 

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 knownto
any individual designated in 37 CFR 1.56(c) more than three monthsprior 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.

/RobertNissen#64256/ Date (YYYY-MM-DD)|2022-07-04

Name/Print Robert A. Nissen Registration Number 64256

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 whichis to file (and by the USPTOto 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. Timewill vary depending upon the individual case. Any comments on the amountoftime 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 FORMSTO THIS ADDRESS. SEND TO: Commissionerfor 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 abandonmentof 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 ofInformation
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 ofInformation Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidenceto 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 Cangress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith 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,
pursuantto 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, underauthority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of recordsfor this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

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 abandonedorin 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 recordfrom this system of records may bedisclosed, as a routine use, to a Federal, State, or local law enforcement
agency,ifthe USPTO becomes awareof a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: STEPHEN BARBOUR Attorney Docket No.: 91A-3US

Application No.: 16/484,728 Art Unit: 3688 / Confirmation No.: 1944

Filed: August 08, 2019 Examiner: Reagan, James A

Title: BLOCKCHAIN MINE AT OIL OR GASFACILITY

AMENDMENT AFTER NON-FINAL REJECTION

July 4, 2022

TO THE COMMISSIONER FOR PATENTS:

INTRODUCTORY COMMENTS

In response to the official action of April 19, 2022, the Applicant requests that the patent

office please amend the above identified application as follows:

Amendments to the Claims are reflected in the listing of the claims, which begins on

page 2 of this paper.

Remarks/Arguments begin on page 10 of this paper.
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AMENDMENTS TO THE CLAIMS

1, (Currently amended) A system comprising:

a source of combustible gas produced from [[an oil ]]_a facility selected from a group

consisting of a hydrocarbon production, storage, or processing facility;

a generator connected to the source of combustible gas to receive a continuousflow of

combustible gas to power the generator; and

[[a]] blockchain mining devices connected to the generator;

in which:

the blockchain mining devices each have a mining processor and are

connected to a network interface;

the network interface is connected to receive and transmit data through the

internet to a network that stores or has access to a blockchain database:

 

 

the mining processors are connected to the network interface and adapted
 

to mine transactions associated with the blockchain database and to communicate
 

with the blockchain database;
 

the network is a peer-to-peer network;
 

the blockchain database is a distributed database stored on plural nodes in

the peer-to-peer network: and

the blockchain database stores transactional information for a digital currency.

2. (Original) The system of claim 1 isolated from a sales gas line and an external electrical

powergrid.

3. (Currently amended) The system of claim 1 in which:

the [[oil]]source of combustible gas and the preduction-sterase—or-processingfacility

comprise[[s]] a remote well selected from a group consisting of a remote oil_orgas well;

the-seuree-ofcombustiblecas-comprisestheremoteotwvelk and

the remote [[oil]] well is connected to produce[[a]|the continuous flow of combustible

gas to powerthe generator.
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4. (Original) The system of claim 3 further comprising a combustion engine connected to

the source of combustible gas and connected to drive the generator.

5. (Currently amended) The system of claim 4 in which the combustion engineis a prime

moverthat is connected to produce oil from the remote [[oil]] well.

6. (Currently amended) The system of claim 4 in which the combustion engineisa first

combustion engine, and further comprising a second combustion engine that is a prime mover

that is connected to produce oil from the remote [[oil]] well.

7. (Currently amended) The system of claim 1 in which:

the etlpreduction_sterase—or-precessing facility comprises a unit selected from a group

consisting of an oil storage or processing unit;

the source of combustible gas comprises the et-sterage-orpreeessingunit, which has a

gas outlet connected to supply combustible gas to operate the generator; and

the ettsterase-erprecessingunit is connected to receive oil produced from a remoteoil

well.

8. (Currently amended) The system of claim 1] in which the generator and blockchain

mining devices are located adjacent to the et-preductiensteraze_orprocessing facility.

9. (Currently amended) The system of claim 1 in which the et-preductten,steragse—or

processing facility comprisesaremote-oH-wellwhichcomprisesa plurality of remote wells

selected from a group consisting of remote oil_or gas wells, and one or both of the following

conditionsare satisfied:

the plurality of remote [[oil]] wells are located on a multi-well pad; or

the plurality of remote [[oil]] wells include a satellite well.

10-11. (Cancelled)
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12. (Currently amended) The system of claim [[10]]1 in which acentreHer the system is

cenneeted configured to modulate a power load level exerted by the blockchain mining devices

on the generator, by increasing or decreasing the mining activity of the mining processor.

13. (Currently amended) The system of claim 12 in which[[:]]

 

the controler system is connected configured to modulate the maximum powerloadlevel

by selecting one or more actions from a group of actions consisting of increasing or decreasing a

maximum numberof mining processors that are engaged in mining transactions.

14. (Cancelled)

15.|(Currently amended) The system of claim [[14]]13 in which the eentroHer system is

eonnected configured to modulate the power load level in response to variations in a production

rate of combustible gas from the remote [[oil]] well.

16. (Currently amended) The system of claim [[14]]13 in which:

a production rate of combustible gas from the remote [[oil]] well varies between a daily

minimum production rate and a daily maximum production rate; and

while the production rate is above the daily minimum production rate, the controlleris set

to limit the powerload level to at or below a powerlevel producible by the generator when the

production rate is at the daily minimum productionrate.

17. (Original) The system of claim 16 in which the controller is set to divert to a load bank

excess electricity produced by the generator.

18. (Currently amended) The system of claim [[14]]13 in which:

a production rate of combustible gas from the remote [[oil]] well varies between a daily

minimum production rate and a daily maximum production rate;
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the controller is set to limit the power load level to above a powerlevel producible by the

generator when the production rate is at the daily minimum production rate; and

a backup source, selected from a group consisting of fuel or electricity, is connected

make up a shortfall in fuel or electricity, respectively, required to supply the blockchain mining

devices with the powerload level.

19.|(Currently amended) The system of claim 1 in which a controller is connected to operate

a cooling system to maintain the blockchain mining devices within a predetermined operating

range of temperature.

20. (Currently amended) The system of claim 1 in which the blockchain mining devices are

housed in a portable enclosure that is structured to one or more of form meunteder a skid or be

mounted ona trailer.

21. (Currently amended) The system of claim 20 in which the skid-ertratter portable

enclosure comprises a generator driven by an engine, which is connected to the source of

combustible gas.

22.  (Oniginal) The system of any claim 21 in which the engine comprisesa turbine.

23. (Currently amended) The system of claim [[1]] 20in which the bleekehainmininedevice

portable enclosure comprises an intermodaltransport container.

24. (Currently amended) A method comprising:

producing electricity using a generator and a source of combustible gas producedat a

facility selected from the group consisting of a hydrocarbon production well, storage, or

processing facility,te-preduceelectricit++e andoperating|[e a]] blockchain mining devices

located at thehydrecarbenpreduction-+vell_sterase—orprocessingfacility, respectively, using the

electricity, in which:
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the generator is connected to the source of combustible gas, in which the facility

is connected to produce a continuous flow of combustible gas to power the generator:

the blockchain mining devices each have a mining processor and are connected to

a networkinterface:

the network interface is connected to receive and transmit data through the

internet to a network that stores or has access to a blockchain database: 

the mining processors are connected to the network interface and adapted to mine

transactions associated with the blockchain database and to communicate with the

blockchain database:eee]

the network is a peer-to-peer network,

the blockchain database is a distributed database stored on plural nodes in the

peer-to-peer network: and

the blockchain database stores transactional information for a digital currency.
 

25. (Currently amended) The method of claim 24 further comprising, prior to using the

source of combustible gas:

one or both disconnecting or diverting the source of combustible gas from a combustible

gas disposal device at the hydrecarben-preductionswell_sterage—orprocessing facility; and

connecting the source of combustible gas to operate the blockchain mining devices.

26. (Currently amended) The method of claim 24 further comprising:

connecting the source of combustible gas to operate the blockchain mining devices; and

diverting gas from a combustible gas disposal er-sterage device to operate the blockchain

mining devices.

27. (Currently amended) The method of claim 25 in which the combustible gas disposal et

sterase device comprises one or more ofa flare, a vent to the atmosphere, an incinerator, or a

burner.
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28. (Currently amended) The method of claim 24 in which thehydrecarberpreductionavelk

storage—orprocessing facility is selected from a group consisting of eemprises an oil or gas well

that is isolated from a sales gas line and an external electrical powergrid.

29. (Currently amended) The method of claim 24 in which the source of combustible gasis a

remote well selected from a group consisting of a remote oil or gas well-end-further-comprising

30. (Original) The method of claim 29 in which producing further comprises supplying

combustible gas to a combustion engine that is connected to drive the generator.

31. (Currently amended) The method of claim 30 t#+whiehthe-seurce-efcombustiblegasisa

remote-otwell_and further comprising using the combustion engine as a prime moverto

produce oil from the remote [[oil]] well.

32. (Original) The method of claim 31 in which, prior to using the source of combustible gas,

the combustion engine is under loaded as the prime mover, and further comprising connecting

the generator to a power takeoff connected to the combustion engine.

33. (Currently amended) The method of claim 30 in which the combustion engineisafirst

combustion engine, the remote well is a remote oil well, and further comprising: 

prior to supplying combustible gas to the first combustion engine, connecting the first

combustion engine to receive combustible gas from the remote oil well; and

using a second combustion engine as a prime moverto produce oil from the remote oil

well.

34. (Currently amended) The method of claim 29 further comprising operating the

blockchain mining devices to:

minetransactions with the blockchain mining devices; and
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communicate wirelessly through the internet to communicate with a blockchain database.

35. (Currently amended) The method of claim 34 further comprising modulating-wins-a

centreler, a powerload level exerted by the blockchain mining devices on the generator, by

selecting an action from a group of actions consisting of increasing or decreasing, a mining

activity of the blockchain mining devices.

36. (Currently amended) The method of claim 35 in which:

 

modulating comprises modulating the powerload level by increasing or decreasing a

maximum numberof mining processors that are engaged in mining transactions.

37.|(Currently amended) The method of claim 36 in which modulating comprises modulating

the powerload level in response to variations in a production rate of combustible gas from the

remote et-er-gas well.

38. (Currently amended) The method of claim [[36]]35 in which:

a production rate of combustible gas from the remote et+-er-gas well varies between a

daily minimum production rate and a daily maximum production rate; and

modulating comprises limiting, while the production rate is above the daily minimum

production rate, the power load level to at or below a powerlevel producible by the generator

when the production rate is at the daily minimum productionrate.

39. (Original) The method of claim 38 further comprising diverting to a load bank excess

electricity produced by the generator.

40. (Currently amended) The method of claim [[36]]35 in which:

a production rate of combustible gas from the remote et-er-sas-well varies between a

daily minimum production rate and a daily maximum productionrate;
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modulating comprises limiting the power load level to above a power level produced by

the generator when the production rate is at the daily minimum production rate; and

supplying from a backup source, which is selected from a group consisting of a backup

fuel or electricity source, a shortfall in fuel or electricity, respectively, required to supply the

blockchain mining devices with the powerloadlevel.

4]. (Original) The method of claim 40 in which the powerload levelis limited to above a

powerlevel produced by the generator when the production rate is at the daily maximum

production rate.

42. ew) The system of claim 20 in which the portable enclosure has the form of a box with

walls, a top, and a base, with one or more access doors formed in the walls.

43. (New) The system of claim 1 further comprising a combustible gas disposal device, at the

facility, the combustible gas disposal device being connected to receive combustible gas from the

source of combustible gas. 

44. New) The system of claim 43 further comprising a valve connected upstream of the

generator to receive the continuous flow of gas from the source of combustible gas, and

selectively supply the continuous flow of gas to the generator, the combustible gas disposal

device, or both the generator and the combustible gas disposal device, to selectively divert the

continuous flow of gas to the combustible gas disposal device, the generator, or both the

generator and the combustible gas disposal device, respectively.
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REMARKS

This amendmentis responsive to the Office Action mailed April 19, 2022. The Applicant

has carefully considered the cited art and the comments provided in the Office Action.

Applicants respectfully request reconsideration of the application in view of the foregoing

amendments and the following remarks.

Examiner Interview

Applicant appreciates Examiner Reagan’s very helpful participation in an Examiner

Interview on June 15, 2022. During the interview, the cited prior art was discussed, as well as

proposed amendments that would further distinguish the claims from the citedart.

Supplemental Information Disclosure Statement

Applicant submits herewith a supplemental information disclosure form, and requests the

examiner consider each reference listed within.

Amendments to the Claims
 

The independent system claim (Claim 1) and independent method Claim 24 are amendedto:

e clarify using Markush form that the facility is selected from a group consisting of a

hydrocarbon production, storage, or processing facility;

e clarify that a generator is connected to the source of combustible gas to receive a

continuous flow of combustible gas to powerthe generator, as supported by the

application as filed, for example original Claims 1, 3, 14, and 29;

e clarify that there are plural blockchain mining devices, as supported by the application as

filed, for example original Claim 13; and

e clarify that the blockchain mining devices each have a mining processor and are

connected to a network interface, the network interface is connected to receive and

transmit data through the internet to a network that stores or has access to a blockchain

database, the mining processors are connected to the network interface and adapted to

mine transactions associated with the blockchain database and to communicate with the

10
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blockchain database, the network is a peer-to-peer network, the blockchain databaseis a

distributed database stored on plural nodes in the peer-to-peer network, and the

blockchain database stores transactional information for a digital currency, as supported

by the application as filed, for example original Claims 10-11, 33, and Fig. 4.

In addition, Claim 24 is further amendedto clarify the “using” step as involving producing

electricity and operating using the electricity, as supported by the application asfiled.

Variousof the dependent claims are amendedfor clarity, for consistency with the

amendments to Claims 1 and 24, and/or to refer optional components (such as an oil or gas well)

in Markush form as supported by the application asfiled.

Previous Claims 10-11 are cancelled according to the amendmentto Claim 1.

Claims 12, 13, 15, and 35 are amendedto relax the controller requirement, and clarify the

modulating step / configuration step, as supported by the application as filed, for example

paragraphs 14, 71, and 72, original Claims 35-40, and the original abstract.

Previous Claim 14 is cancelled.

Claim 20 is amendedto clarify that the blockchain mining devices are housed in a

portable enclosure, which is structured to one or more of form a skid or be mounted onatrailer,

as supported by the application as filed, for example original Claim 20.

Claim 23 is amendedto clarify that the portable enclosure comprises an intermodal

transport container, as supported by the application as filed, for example paragraph 65 and

original Claim 23.

Claim 25 is clarified to recite one or both disconnecting or diverting, as supported by the

application as filed, for example paragraphs 14, 47, and 48, and Fig. 3.

Claims 26 and 27 are amended to removereference to a storage device.

New Claim 42 is addedto clarify that the portable enclosure has the form of a box with

walls, a top, and a base, with one or more access doors formed in the walls, as supported by the

application as filed, for example paragraphs 13, 20, 45, and 65, and Fig.4.

11
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New Claim 43 is addedto clarify that there is a combustible gas disposal device, at the

facility, the combustible gas disposal device being connected to receive combustible gas from the

source of combustible gas, as supported by the application as filed, for example paragraphs 14,

47-48, and 75, Fig. 3, and original Claim 25.

New Claim 44 is addedto clarify that there is a valve upstream of the generator to receive

the continuousflow of gas from the source of combustible gas, and selectively supply the

continuousflow of gas to the generator or the combustible gas disposal device, as supported by

the application as filed, for example paragraphs 14, 47-48, and 75, Figs. | and 3, and original

Claim 25,

Various other minor claim amendments are madefor clarity and consistency.

Claim Rejections Under 35 U.S.C. § 112

The examinerindicated that:
Claini 24 is rejected under 35 U.S.C. 172¢b} of ore-AIA 35 SEC, $12, second pamagniah, as baing

indefinite for failing fo parlicufarly point out and distinctly claim the subject matter which the inventor or a
joint Inventor, or for preAlA the Applicant regards ag the invention. The clairn appears to be written as a
“use claim.” See MPEP 2173.05%q),

The Applicant respectfully traverses this rejection. Claim 24 has been amendedtoclarify

the use step as a generating electricity and operating blockchain mining devices step. Claim 24 is

definite.

The examineralso indicated that:

Claims 1,3, 7.9, 13, f4, 18, 20, 24, 24-29. 35, and 4G are rejected under 35 U.S.C. 1 12ib) ar pre-AIA 35

ULS.C. 112, second paragraph, as being indefiite for failing to particularly paintout and distinaily claim the
subject matter which the inventoror a joint Inventer, or for pre-AlA the Agnicant regards as the invention,
The Examiner cannot determina the metes and bounds of the claim hacause the cigirn has been written in
the alternative using an “or” statement, For the purposes af this examination, the Examiner afi assume
that the claim is a properly written Markush-typelimitation: ...oneat the group consisting of [A, B, and Ch.

12
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The Applicant respectfully traverses this rejection. The claims recited above have been

amended to Markush form, cancelled, or otherwise clarified, and are definite.

Patentability of Claims over Belady in view of Gleifchauf

The examinerindicated that: .
Claims 1-3, 8, 10-18, 24-26, 28, 29, 34-39 are rejected under 35 U.S.C, 103{a) a6 being unpatentable aver

Belady et al (USPGP 2014/Q006837 At). hereinafter BELADY, in Wew of Gleichauf (USPGP
207 8/0109641 At}, hareinafler GLEIFCHAUF. :

The applicant respectfully traverses this rejection.

Claim 1 as amendedrecites:

1. A system comprising:
a source of combustible gas produced from a facility selected from a

group consisting of a hydrocarbon production, storage, or processing
facility;

a generator connected to the source of combustible gas to receive a
continuous flow of combustible gas to power the generator; and

blockchain mining devices connected to the generator,
in which:

the blockchain mining devices each have a mining processor
and are connected to a network interface;

the network interface is connected to receive and transmit

data through the internet to a network that stores or has access to a
blockchain database;

the mining processors are connected to the networkinterface
and adapted to mine transactions associated with the blockchain
database and to communicate with the blockchain database;

the networkis a peer-to-peer network;
the blockchain database is a distributed database stored on

plural nodesin the peer-to-peer network; and
the blockchain database stores transactional information for a

digital currency.

Similarly, Claim 24 as amendedrecites:

24. A method comprising:
producing electricity using a generator and a source of combustible

gas producedat a facility selected from the group consisting of a
hydrocarbon production well, storage, or processing facility, and operating

13
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blockchain mining devices located at the facility, respectively, using the
electricity, in which:

the generator is connected to the source of combustible gas, in
which the facility is connected to produce a continuous flow of
combustible gas to powerthe generator;

the blockchain mining devices each have a mining processor
and are connected to a network interface;

the network interface is connected to receive and transmit

data through the internet to a network that stores or has access to a
blockchain database;

the mining processors are connected to the network interface
and adapted to mine transactions associated with the blockchain
database and to communicate with the blockchain database;

the networkis a peer-to-peer network;
the blockchain databaseis a distributed database stored on

plural nodes in the peer-to-peer network; and
the blockchain database stores transactional information for a

digital currency.

Neither Belady or Gleifchauf disclose or teach the above-recited claimed system or

method.

Belady appears to disclose a generic gas-powered data center, which is able to

accommodate inconsistent gas supply using a shock absorbing method.

Gleifchauf appears to disclose a method of blockchain mining using trusted nodes.

With respect, neither Belady nor Gleifchauf teach or suggest the applicant’s claimed

system or method. Despite the pre-existence of Belady’s gas-powered data center, in many cases

before Applicant, combustible gas at a hydrocarbon production, storage, or processing facility

was commonly vented, flared, or otherwise wasted (paragraphs 32-34 of Applicant’s

specification as filed). Often the infrastructure for selling electricity or combustible gas is lacking

at a hydrocarbon production, storage, or processing facility (paragraphs 35-36), or the gas is too

low quality to use for conventional uses (paragraph 30) - hence why such gasis routinely wasted.

The Applicant, however, has discovered that such gas may be used to power blockchain mining

devices successfully. Blockchain mining is not synonymous with regular data center processing

and cannot be compared as such. By contrast, blockchain mining is knownto be energy-intensive

(Applicant’s paragraph 55 and Gleifchauf paragraphs 4 and 60) - more so than traditional data-

processing. The Applicant submits that, prior to Applicant’s creation of its claimed system and

14

222



223

method, it was not inherent that such mining activity could be successfully coupled with

combustible gas produced at hydrocarbon production, storage, or processing facilities to provide

useful and revenue-generating output. However, Applicant has, in making its discovery,

provided a mechanism for leveraging the energy in such gasas to provide a source of income, in

situations where such gas otherwise might be wasted, for example vented or flared. Applicant’s

discovery amounts to a new use for previously known individual components (a common

precursor for patentability), and may provide numerous benefits including the reduction of

greenhouse gas emissions and capture of revenue where gas disposal is otherwise a capital loss

(for example paragraphs 33, 34, 48, and 73).

By contrast, neither Belady nor Gleifchauf, whether alone or in combination, teach or

suggest applicant’s claimed system and method, or the associated advantages. Belady teaches a

gas-powered data center, while Gleifchauf teaches a system that carries out difficult and energy-

intensive calculations (see para. 4, also Gleifchauf references difficulty, including increasing

difficulty over time, numeroustimes throughout). It would not be obviousat the relevant time for

a skilled worker to combine such teachings to yield Applicant’s Claim | or 24.

Thus, Applicant’s Claims | and 24, and all claims dependent on such claims, are novel

and unobvious over Belady and Gleifchauf in any combination.

CONCLUSION

All pending claims are in condition for allowance. Therefore applicant respectfully

requests reconsideration and withdrawal of the objections and rejections, and allowance of the

claims, at an early date. Should any issues remain needing resolution prior to allowance, the

Examiner is requested to contact applicant's undersigned representative at the telephone number

indicated below.

July 4, 2022

Respectfully submitted,

15
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Agent of Record
Registration no. 64,256
Customerno. 130443

Telephone 780-802-7904
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Agenda summary:

1. Discuss potential amendmentto claim 24.

2. Discuss support and advantages.

3. Discuss the prior art.
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Potential claim 24 amendment:

24. (Currently amended) A method comprising:

using a source of combustible gas produced at a hydrocarbon production well, storage, or

processing facility, to produce electricityto operate a blockchain mining device located at the

hydrocarbon production well, storage, or processing facility, respectively; and

prior to using the source of combustible gas:

disconnecting or diverting the source of combustible gas froma combustible gas

disposal device at the hydrocarbon production well, storage, or processing facility; and

connecting the source of combustible gas to operate the blockchain mining device;

in which the combustible gas disposal comprises one or moreof a flare, a vent to the

atmosphere, an incinerator, or a burner.
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Application excerpts:

Fig. 3:

  
Para. 47:

Referring to Fig. 3, the source of combustible gas may be an oil storage or processing unit, for
example a production storage tank or tanks 34A-B. The tanks 34 may store emulsion, for example
a mixture of oil and water, which may be supplied via one or more emulsion oroil lines 58 from
wells 14A-D. The source of natural gas may comprise oil storage production tank 34 connected to
receive oil produced from the remote oil well 14. Oil storage production tank 34 may store, and in
some cases separate, emulsion 38, which mayrelease vapor such as combustible gas 36 over
time. A gas outlet, such as a vapor recoveryunit 66, may be connected to supply natural gas from
the oil storage production tank 34 to the engine 56. A compressor 62 or other suitable device
maybe used to pressurize the gas supplied to engine 56. The engine 56 and generator 28 may
form a standalone unit or may be connected for other functions on the site, such as to pump a well
or power communicationsorelectrical equipment. Pressunzed natural gas from compressor 62
maybe used to fuel lease equipment 64, such as control equipment, communications equipment,
surveillance equipment, heaters, or other components. Excess or unused gas may be directed to a
gas disposal or storage device such as an atmospheric vent or combustion device, in this case a
flare 68. Gas may be diverted from flare 68 to engine 56 via an excessgas line 70.

Para. 48:
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[0048] Referring to Fig. 3, in some cases a methodofinstalling the system 10 onsite includes
reducing the amount of combustible gas that is wasted on site. For example, the method of install
mayinclude disconnecting the source of combustible gas, in this case from tanks 34 and/orline
60, from an atmospheric vent or combustion device, in this case flare 68, or to atmosphere viaa
vent 52 (Fig. 1). The source of combustible gas maybe initially connected to operate the
blockchain mining device 12. Once disconnected, the atmospheric vent or combustion device
maybe unused in the future, or may be used only in certain circumstances. In some cases
combustible gas is diverted at least partially from the atmospheric vent or combustion device to
operate the blockchain mining device 12, so that relatively less gas is wasted during operation. In
such cases the flare 68 may remain connected to the source of gas, for example to receive a lesser
feed of gas than prior to the installation of mining device 12, and in other cases to receive
diverted excess gas in certain circumstances for example as described further elsewhere in this
document. An atmospheric vent or combustion device is an example of a gas disposal device, and
includesaflare, a vent to the atmosphere, an incinerator, a burner, and other suitable devices.

Para. 74:

Referring to Fig. 1, while the powerloadlevel is set to the daily minimum,the excess gas or
electricity may be addressed in asuitable fashion. In the example shown,excesselectricity
produced by the generator 28 is diverted to an electricity disposal device, in this case aload bank
32 whenthe production rate is above the daily minimum production rate 155B. In some cases the
controller 86 or another suitable device, may divert excess gas from reaching engine 24, for
example to a suitable gas disposal or storage device, such as an atmospheric vent, a flare, or other
device. One or more valves, such as an instrumented valve, may be used for such diversion. In
some cases excess gas sent to the engine will automatically divert to disposal through the gas tree,
as such equipment may already have pressure regulation installed and set such that above a
certain pressure excess gas is diverted to ventor flare. The load bank may be controlled to load
up the engine so that all power generated in excess of the required amount to power the mine can
be dissipated in the load bank as heat. In such a fashion the user can eliminate venting altogether
as long as the engine is sized to consume the maximum available gas supply.

Para. 32:

A source of natural gas maybe located al a remote oil and gas sile, for example onethatis
lacking in accessible infrastructure such as an external pipeline network (sales line) or external
powererid to sell into. In many locations it may not be economically feasible to build the
infrastructure required to take the producedgas, or resultant electricity generated by combustion
of the gas, to market, for example due to significant capital expense required or when the volume
of gas is insufficient to pay out the investment. In such cases, the operator is forced to do
something with the excess or stranded gas and ts left with few options. Such options currently
include venting the gas to atmosphere un-combusted, combusting the gas on site via flare,
incinerator, or combustor, or worst case scenario ceasmg production of the gas source, for
example shuiting in the oil well.

Para. 33:

excess gas to atmosphereis the most cost effective option for the operator but may have the most
negative impact on the environment, as excess natural gas is regarded as 25-35 umes worse than
CO, as a greenhouse gas on a 100 year global warming potential timescale. Currently, venting
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gas to atmosphere is acommonoccurrencein oil production all over the world, as few
jurisdictions restrict this practice.

Para. 34:

Combustion disposal options, while more environmentally friendly than venting, represent a
significant capital expense and do not provide utility for the operator. Combustion options
include, but are not limited to, flaring and incineration. Combustion disposal methods produce
waste heat and essentially represent waste of the potential energy of the gas. Such options may
represent a capital liability to the operator, as such do not generate any revenue. Both combustion
and venting can pose health concerns to nearbyresidents and are typically considered a nuisance.

Para. 30:

The enduser of natural gas needs to be assured of two conditions before committing to the use of
gas in ahomeor factory: the gas must be of consistent quality, meeting sales gas specifications,
and the supply of gas mustbe available at all times at the contracted rate. Gas treatingfacilities,
therefore, must be designed to convert a particular raw gas mixtureinto a sales gas that meets the
sales-gas specifications, and suchfacilities must operate without interruption. Typical processing
steps include inlet separation, compression, gas sweetening, sulfur recoveryor acid gas disposal,
dehydration, hydrocarbon dewpoint control, fractionation and liquefied petroleum gas (LPG)
recovery, and condensate stabilization. Sales gas specifications may vary by jurisdiction, although
Table 1 belowillustrates a typical specification. A sales gas line maybe a pipeline of more than
ten km of length, in some cases morethan fifty, a hundred, or two hundred, kilometers in length,
and connecting between an oil and gas site and travelling to an end user, a processingsite, or a
distributionsite.

Para. 35:

Selling excess gas to a pipeline, i.e. asales gas line, or using the gas to generateelectricityto sell
to an external power grid may be ideal options, but such options may require a significant capital
expense whenthereis no infrastructure nearby. To pay off the capital expense, the volume of
excess gas must be significant and the supply must also be guaranteed for the payout period. This
1s often not the case in manv upstreamoil production activities, as gas volumes associated with
oil production can quickly diminish. Many remoteoil and gas sites are located in unpopulated
areas that are hundreds of kilometers outside of the nearest town, and of which noviable sales
option is economically feasible.

Para. 36:

An external powergrid maybe an electrical power transmission system comprising overhead or
underground wiring, often supplyingelectricity in polyphase form, and spanningan electrical
substation to an oil and gas site. Long-distanceelectricity transmission Is typically carried with
high voltage conductors. Transmissionlines traverse large regions and require numerous support
towers, often spanning hundreds of kilometers from generation to distribution and end use.
Substations transform power from transmission vollages to distribution voltages, typically
ranging from 2400 volts to 37,500 volts.
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Para. 55:

Mining is the process of adding transaction records to BITCOIN (TM)'s public ledger of past
transactions. This ledger of past transactions ts called the blockchain as it is a chain of blocks.
The blockchain serves to confirm transactions to the rest of the network as having taken place.
BITCOIN (TM) nodesuse the blockchain to distinguish legitimate BITCOIN (TM)transactions
from attempts to re-spend coins that have already been spent elsewhere. Mining may be
intentionally designed to be resource-intensive anddifficult so that the number of blocks found
each day by miners remains steady. Individual blocks may be required to contain a proof-of-work
to be considered valid. This proof-of-work is verified by other BITCOIN (TM) nodes each time
they receive a block. BITCOIN (TM)uses the hashcash proof-of-work function.
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Gleichauf excerpts:

Para. 4:

In this high - intensity computing environment with ever - more- difficult blockchain puzzles, a
likehhood of a miner without highly specialized hashmg hardware capable of moreeffectively
and / or efficiently finding asolution to a blockchain puzzle ts rather small. As such, blockchain's
incentive system encourages miners to adopt more efficient technology and, thereby, at least keep
up with escalating difficulty of mining each new generation of blocks, and indirectly to jostle to
monopolize potential earnings through utilizmg continuously improved mining technology.
Today, to make mining profitable or sustainable, miners may utilize application - specific
integrated circuits (ASICs) with a significant hashing power, suchas in relation to graphic
processing units (GPUs), field programmable gate arrays (FGPA), etc. used in the past. As such,
mining has becomea business with significant capital costs (e.g., for an ASIC accelerated hash
computation system, a place to house it, network connections,etc.) as well as operating costs
(electricity, monitoring personnel, etc.), meaning that ASIC miners geographically clustered near
cheaperelectrical power and / or cooler climates (e.g., for ASIC heat dissipation, etc.), for
example, may gain an unfair advantage over other miners on anetwork. As aresult, blockchain
mining has become increasingly concentrated in particular geographic areas, such as in cooler
(e.g., mountamous, etc.) places with readily accessible (e.g., unregulated, etc.) and / or cheaper
hydro power, for example.

Para. 60:

In at least one implementation, a reward and/or fee may, for example, depend and/or be based, at
least in part, on an individual contribution to a block validation ofat least some of the plurality of
nodes, a shared contribution to a block validation of at least some ofthe plurality of nodes, or any
combination thereof. For example, in some instances, a reward and/or fee may be allocated to a
mmer that individually contributed to solving a particular blockchain puzzle due, at least in part,
to its more effective and/or more efficient mining hardware, such as a built-in cryptographic hash
accelerator. At times, however, suchas to ensure fairness to miners with less effective and/orless
efficient (e.g., older, etc.) hardware, an MSP orany other suitable party may, for example,
coordinate mining aclivily of a plurality of miners via splitting a work of searching for a
blockchain solution and rewarding these miners according to their shared contribution. For
example, here,if a particular mming nodeofthese plurality of nodes finds a valid proof of work
for a block, an MSP (or someother party) may allocate a reward and/or fee in proportion to a
numberofhashing operations or someother effort (e.g. , availability of amimer during a billing
cycle, etc.) the plurality of nodes contributed to solving the block. Again, these are merely
examples relating to an individual and/or shared contribution, and claimed subject matter is not so
limited. Any other suitable types of contributions to a shared mining effort may, for example, be
used herein, in wholeor in part, or otherwise considered. Shared contributions may also be
verified via, for example, a consensus approach, network-wide or otherwise, and may be recorded
in a sidechain, such as for purposes ofbilling, tracking, orthelike.
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Belady excerpts:

Para. 1:

Para. 2:

Para. 4:

The throughput of communications between multiple computing devices contmues to increase.
Modern networking hardwareenables physically separate computing devices to communicate
with one another orders of magnitude faster than was possible with prior generations of
networking hardware. Furthermore, high-speed network communication capabilities are being
made available to a greater numberof people, both in the locations where people work, and in
their homes. As aresult, an increasing amount of data and services can be meaningfully provided
via such network communications. As aresult, the utility of computing devices increasingly lies
in their ability to communicate with one another. For example, users ofcomputing devices
traditionally used to utilize computing devices for content creation, such as the creation of textual
documents or graphical images. Increasingly, however, the most popular utilizations of
computing devices are in the browsing of information sourced from other computing devices, the
interaction with other users of other computing devices, the utilization of the processing
capabilities of other computing devices andthelike.

In particular, it has become morepractical to perform digital data processing at a location remote
from the location where such data is initially generated, and where the processed data will be
consumed. For example, a user can upload a digital photograph to a server and then cause the
server to process the digital photograph, changingits colors and applying other visual edits toit.
In such an example,the digital processing, such as of the photograph,is being performed by a
device that is remote from the user. Indeed, in such an example, if the user was utilizing a battery-
operated computing device to interact with the server suchas, for example, a laptop or
smartphone, the user could be in a location that was not receiving anyelectrical poweratall.
Instead, electrical power can have been delivered to the server, which is remote from the user,
and the server can haveutilized electrical powerto process the data provided bythe user and then
return the processed data to the user.

However, data centers often consumelarge quantities of electrical power, especially bythe
computing devices themselves. Increasingly, the cost of obtaining such electrical poweris
becoming a primary determinant in the economic success of a data center. Consequently, data
centers are being located in areas where the data centers can obtain electrical powerin a cost-
effective manner. In some instances, data centers are being located in areas that can provide
inexpensiveelectrical powerdirectly, such as areas in whichelectricity can be purchased from
electrical utilities or governmental electrical facilities inexpensively. In other instances, however,
data centers are being located in areas where natural resources, from whichelectrical power can
be derived, are abundant and can be obtained inexpensively. For example, natural gas is a
byproductofoil drilling operations and is often considered a waste byproduct since it cannot be
economically captured and brought to market. Consequently, in areas whereoil drilling
operations are being conducted, natural gas is often available for free, or at a minimal cost. As
will be recognized by those skilled in the art, natural gas can be utilized to generate electrical
power, suchas, for example, through a [uel cell or by generating steam to drive asleam powered
electrical generator. As another example, municipallandfills and other like waste treatment and
processing centers can produce a gas commonlyreferred to as “biogas” which can,likewise, be
utilized to generate electrical powerthat can, then, be consumed by the computing devices of a
data center. Unfortunately, gas that is available at reduced cost cannot always be providedat a
well-maintained pressure. Instead, the pressure at which such gases are provided can often vary
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substantially, including both positive and negative gas pressure spikes where the pressure of the
provided gas increases, or decreases, respectively. Not only can such gas pressure spikes damage
equipmentthat utilizes such gas, but they can also be disruptiveto the entire gas supply network.

Para. 28:

Although notpart of a gas supply shock absorber, the system 100 of FIG. 1 also illustrates an
optional gas quality sensor 131 that can be communicationally coupled to a gas diverter valve 133
via the communicational connection 132. As indicated previously, in one embodiment, the gas
supply 110 can be from non-regulated gas sources, such as the gas produced fromalandfill, or
gas produced as a waste product ofoil drilling. As will be recognized bythoseskilled in the art,
such gas can contain impurities that can damage various gas-consummg equipment suchas, for
example, the gas-to-electricity converter 180. For example, such gas can comprise too much
sulfur, carbon dioxide, siloxanes, or other like impurities. Thus, in one embodiment, a gas quality
sensor 131 can be positioned to monitor the quality of the gas received from the gas supply 110.
Should the gas quality sensor 131 detect that the quality of gas being provided is no longer
acceptable, the gas diverter valve 133 can be triggered and the gas provided by the gas supply 110
can be vented as vented gas 111. The gas quality sensor 131 and the gas diverter valve 133 can be
spaced sufficiently apart such that the gas diverter valve 133 can trigger prior to the arrival of the
gas, downthe piping 120, that was deemedto be of insufficient quality by the gas quality sensor
131 as such gas passed its detection.

Para. 29:

While the system 100 of FIG. 1 is shown as compnising a dala center 190, the above-described
gas supply shock absorber does not require any such data center 190 and can operate equally well
with any gas-consuming entity. Nevertheless, in one embodiment, an advantageof a gas
consuming entity, such as the data center 190 in combmation with a gas-to-electricity converter
180 that provides electrical power 181 to the data center 190, can be that such an entity can
dynamically vary the amount of gas consumed in responseto variations in the system 100. For
example, the data center 190 can comprise a communicational connection 191 to anetwork 199,
as illustrated in the system 100 of FIG. 1, through which the data center 190 can communicate
with other data centers, including remotely located data centers, which also comprise their own
communicational connections to the network 199. Such a communicational connection 191 to the

network 199 can enable the data center 190 to request additional processing work from other data
centers, thereby increasing tts consumption ofthe electrical power 181, in turn increasing the
amount of gas consumed bythe gas-to-electricity converter 180. Similarly, the communicational
connection 191 to the network 199 can enable the data center 190 to offload processing work to
the other data centers, thereby decreasing its consumption ofelectrical power 181, in turn
decreasing the amount of gas consumedby the gas-to-electricity converter 180.

Para. 38:

The steps of the flow diagram 200 of FIG. 2 can be performed by one or more of the computing
devices of the data center, or can be performed by one or more computing devices that are remote
from the data center. Turning to FIG. 3, an exemplary general-purpose computing device, such as
one of the one or more computing devices that can perform the steps of the flow diagram of FIG.
2, 1s illustrated in the form of the exemplary general-purpose computing device 300. The
exemplary general-purpose computing device 300 can include, but is not limited to, one or more
central processing units (CPUs) 320, asystem memory 330 and asystem bus 321 that couples
various system components including the system memoryto the processing unit 320. The system
bus 321 may be anyof several types of bus structures including amemory bus or memory
controller, a peripheral bus, and alocal bus using any of a variety of bus architectures. Depending
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on the specific physical implementation, one or more of the CPUs 320, the system memory 330
and other components of the general-purpose computing device 300 can be physically co-located,
such as on asingle chip. In such a case, someorall of the system bus 321 can be nothing more
than communicational pathways within a single chip structure and its illustration in FIG. 3 can be
nothing more than notational conveniencefor the purpose ofillustration.
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METHOD AND SYSTEM FOR REDUCING POWER CONSUMPTIONIN BITCOIN

MINING VIA WATERFALL STRUCTURE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of US provisional patent application No.

62/072,466, filed on October 30, 2014 which is incorporated herein by reference in its

entirety.

FIELD OF THE INVENTION

10 [0002] The present invention relates to implementing bitcoin block chain signing, and more

particularly, to implementing same in an efficient engine micro architecture which uses data

processing technique to support reduced power consumption.

BACKGROUNDOF THE INVENTION

[0003] The most important part of the bitcoin system is a public ledger that records financial

15_transactions in bitcoins. This is accomplished without the intermediation of any single, central

authority, as long as mining is decentralized. Instead, multiple intermediaries exist in the form

of computer servers running bitcoin software. By connecting over the Internet, these servers

form a network that anyone can join. Transactions of the form: “payer X wants to send Y

bitcoins to payee Z” are broadcasted to this network using readily available software

20 applications. Bitcoin servers can validate these transactions, add them to their copy of the

ledger, and then broadcast these ledger additions to other servers.

[0004] Bitcoin transactions arc permanently recorded in a public distributed Iedger called the

block chain. Approximately six times per hour, a group of accepted transactions, a block, is

added to the block chain, which is quickly published to all network nodes. This allows bitcoin

25 software to determine when a particular bitcoin amount has been spent, a novel solution for

preventing double-spends in a peer-to-peer environment with no central authority. Whereas a

conventional ledger records the transfers of actual bills or promissory notes that exist apart

from it, the block chain is the only place that bitcoins can be said to exist. To independently

verify the chain-of-ownership of any and every bitcoin amount, full-featured bitcoin software

30. stores its own copyofthe block chain.

[0005] Maintaining the block chain is referred to as “mining” and those who do that are

rewarded with newly created bitcoins and transaction fecs. Mincrs may be located anywhere

1
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in the world; they process payments by verifying each transaction as valid and addingit to the

block chain. Today, payment processing is rewarded with 25 newly created bitcoins per block

added to the block chain. To claim the reward, a special transaction called a coinbase is

included with the processed payments. All bitcoins in circulation can be traced back to such

coinbase transactions. The bitcoin protocol specifies that the reward for adding a block will be

halved approximately every four years. Eventually, the reward will be removed entirely when

an arbitrary limit of 21 million bitcoins is reached circa 2140, and transaction processing will

then be rewardedby transaction fees solely.

[0006] Recently, mining has become very competitive, and ever more specialized technology

is utilized. The most efficient mining hardware makes use of custom designed application-

specific integrated circuits (ASIC), which outperform general purpose CPUs and use less

power as well. Without access to these purpose built machines, a bitcoin miner is unlikely to

earn enough to even coverthe cost of the electricity used in his or herefforts.

[0007] Bitcoin chain block consists of transactions that need to be executed that are preceded

by header. All the transactions are signed using a Merkle Tree implementation and the

signature is embedded in the block header, the block header also needs to be signed by double

hash that meets certain conditions in order to become a valid signature that 1s accepted by the

network.

[0008] A Merkle tree is a binary tree that is used in bitcoin to siimmiarize all the

transactions in a block, producing an overail digital fingerprint of the entire set of

transactions. A Merkle tree is constructed by recursively hashing pairs of nodes until

there is only one hash,called the root, or Merkle root.

[0009] A bitcoin block chain holds the actual transactions and is signed by signing the

transactions and the header. The headeris the heart ofall the bitcoin mining mechanism and

is used in order to secure the bitcoin by design as well as driving bitcoin mining cfforts.

[0010] The mining algorithm for Bitcoins is done by signing the header of each message.

Every miner gets a headerto sign from a pool which distributes headers to a group of miners.

The miner needs to perform the following Hash function in order to find a signature of the

header as shown in Equation 1 below:

Signature = SHA-256(SHA-256(Block_Header))
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Eq. (1)

[0011] The function SHA256 produces a hash with 256 bits. After finding the signature, the

miner can know if the header is a valid header and can be sent to the network as a successful

transaction. There are very rare cases where the headeris valid.

[0012] A header is valid only when the signature is smaller than the Target (Bits) in the

header. The target is a 256-bit number (extremely large) that all Bitcoin clients share. The

SHA-256 hash of a block's header must be lower than or equal to the current target for the

block to be accepted by the network. The lowerthe target, the more difficult it is to generate a

block.

[0013] The header includes the following fields: version, previous block hash, Merkle root,

timestamp, bits and nonce. SHA-256is calculated over chunks of 512 bits. The block header

can be divided to two chunks adding a padding field of 384b. The first chunk (Chunk 1)

includes the version, the previous block hash and a main portion (for example, 224 bits out of

256 bits) of the Merkle root hash. The second chunk (Chunk 2) may include a marginal

portion of the Merkle root hash (for example, 32 bits), the timestamp, bits, nonce and the

padding field. The version and the padding sections are constant. The previous block hash, the

timestamp andthebits sections are changed for each new block header. The Merkle root hash

can be changed by the miner within a given header by influencing the Merkle root and the

nonce is the dynamic portion which is scanned by the minerin orderto look for the signature.

[0014] In order to find the header structure that will create a valid signature (less than the

target), the miner is allowed to change the 32b nonce value. The miner can increment the

nonce valuefor every trial and check fora signature, in order to cover all options a 2%32 trials

are needed, which may lead to no resolution and then a new header format should be

attempted. (a new header format is created by using a different Merkle root that is extracted

from the list of transactions in the message).

[0015] In order to focus on the hash algorithm and optimization for the nonce scanning (2%32

iterations), we will just assume that the miner has an option to change the Merkle root and

start a new round of nonce scanning using a new headerstructure and look for a valid

signature again.

[0016] As mentioned above, the signature is calculated by applying SHA-256(SHA-

256(Header)). The first chunk is hashed first, providing the mid-state hash (HO). HOis the

3
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initial vector (IV) that is used to load the initial state of the SHA of the second chunk which

produccs that intermediate result of the SHA(Headcr), This then gocs to anothcr SHA

function that produces the signature. Therefore, the process involves three SHA iterations

(each SHA iteration takes approximately 64 cycles). The mid-state HO is calculated once per

header, usually by the host computer. The next two hashes are the performance calculations

and maybecarried out by hardwareacceleration.

[0017] As described above the transactions are signed using a Merkle root hash. The Merkle

root can be manipulated by adding a coinbase transaction to the nctwork transactions. As

mentioned above, a coinbase transaction belongs to the miner and can be used to get the

mining fees.

[0018] Power efficiency of the aforementioned double hash architecture plays a critical factor

in the engine implementation. In known engine implementations, the engine toggles every

clock and the power consumption is split between the logic and the flop flops more orless

evenly. Theflip flop poweris dictated by the shift between stages of the engine. In the known

implementations, the shift between stages happens every clock cycle and is a significant

contributor to the overall power consumption, as well as the repeating data processing.

SUMMARYOF THE INVENTION

[0019] Embodiments of the present invention may provide a method and system for reducing

power consumption in bitcoin mining via waterfall structure, the system may include a hash

engine, including an input module for receiving data blocks, a memory, a clock module to

provide clock cycles, a process module including a data pipeline and a state pipeline for

calculating a hash from a received data block, and an output module to output the hash every

predetermined numberof clock cycles.

[0020] The process module according to some embodiments of the present invention may be

configured to receive an input data block to the data pipeline, the data block includes a

sequence of data words including X data words, wherein X is a known number,calculate, in

every clock cycle of the clock module, a new data word based on the last calculated X data

words, and performa stage of the state pipeline in each clock cycle of the clock module, in

whicha state is calculated based on input from the data pipeline, the input includes the last

calculated X data words. In some embodiments of the present invention, X is equal 16, and

wherein each data word is of 32 bits.
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[0021] In some embodiments of the present invention, the calculated state includes a

sequence of cight state words, wherein the proccess module is further configured to calculate,

in each clock cycle, a first and fifth new state words of the sequence, in order to form a new

state of sequenced eight words based of the previous state’s words.

[0022] In some embodiments of the present invention, after X clock cycles, a new input data

block is inserted instead ofthe first X data words ofthe previously inserted input data block.

[0023] In some embodiments of the present invention, the engine has an array arrangement,

the array has X columns to which input data blocks can be inserted, wherein the engineis

configured to receive a new input data blocks to another of the X columns on every clock

cycle, once the first X data words in the column becomeirrelevant. In some embodiments of

the present invention, each column may include up to four different input data blocks in

process. In some embodiments of the present invention, the engine is further configured to

provide to a row in said array arrangement, in each clock cycle, multiplexed values from

previous rows, to demultiplex the multiplexed values in order to create a new data word ina

selected column, and to generate multiplexed word values by multiplexing data words ofthe

row,for generating new words in following rows.

[0024] In some embodiments of the present invention, the engine has an array arrangementin

the state pipeline, the array has four columns, to which state sequences can be inserted, each

state sequence is represented by four couplesofa first and a fifth words, wherein the engine is

further configured to receive a new state sequence to another of the four columns on every

clock cycle, once the first four couples in the column becomeirrelevant. The engine may be

further configured to provide to a row in said array arrangement, in each clock cycle,

multiplexed values from previous rows, to demultiplex the multiplexed values in order to

create a new state word in a selected column, and to generate multiplexed word values by

multiplexing state words of the row, for generating new words in following rows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] For a better understanding of embodiments of the invention and to show how the samc

may be carried into effect, reference will now be made, purely by way of example, to the

accompanying drawings in which like numerals designate corresponding elements or sections

throughout.

[0026] In the accompanying drawings:
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[0027] Figure 1 is a schematic illustration of a SHA-256 hash engine according to

embodiments of the present invention;

[0028] Figure 2 is a schematic illustration of a state-of-the-art process for signature

calculation, also called herein “the regular implementation”;

[0029] Figure 3 is a schematic illustration of a logic circuit diagram representing the logic

function that is implemented in order to create an induced data block according to

embodiments of the present invention;

[0030] Figure 4 is a schematic illustration of a logic circuit diagram representing the

arithmetic logic that is used for calculating the first and fifth state words of the next state in

the state pipeline.

[0031] Figure 5 is a schematic diagram illustrating one job being processed in the data CW)

section in a simple W waterfall implementation, herein referred to as a W waterfall, according

to some embodimentsof the present invention.

[0032] Figure 6 is a schematic illustration of a W waterfall array, which allows a new job

entry, ic. new data input, on every cycle, rather than new data every 16 cycles when using

one column, according to some embodiments of the present invention.

[0033] Figure 7 is a schematic illustration of an optimized W waterfall array, according to

some embodiments of the present invention.

[0034] Figure 8 is a schematic illustration of a simple state waterfall implementation in the

state section, representing one job being processed in the state section, according to some

embodiments of the prescnt invention.

[0035] Figure 9 is a schematic illustration of an cxcmplary optimized state waterfall array,

according to some embodiments of the present invention.

[0036] Figure 10 is a schematic illustration of the waterfall implementations in the data (W)

and state sections, according to some embodiments of the present invention; and

[0037] Figure 11 is a schematic flowchartillustrating a method for hash calculation according

to some embodimentsof the present invention.
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[0038] The drawings together with the following detailed description make apparent to those

skilled in the art how the invention may be cmbodicdinpractice.

DETAILED DESCRIPTION OF THE INVENTION

[0039] With specific reference now to the drawings in detail, it is stressed that the particulars

shown are by way of example and for purposes of illustrative discussion of the preferred

embodiments of the present invention only, and are presented in the cause of providing what

is believed to be the most useful and readily understood description of the principles and

conceptual aspects of the invention. In this regard, no attempt is made to show structural

details of the invention in more detail than is necessary for a fundamental understanding of

the invention, the description taken with the drawings making apparent to those skilled in the

art how the several forms of the invention may be embodied in practice.

[0040] Before explaining at least one embodiment of the invention in detail, it is to be

understood that the invention is not limited in its application to the details of construction and

the arrangement of the components set forth in the following description or illustrated in the

drawings. The invention is applicable to other embodiments or of being practiced or carried

out in various ways. Also, it is to be understood that the phraseology and terminology

employed herein is for the purpose of description and should not be regarded as limiting.

[0041] Reference is now made to Figure 1, which is a schematic illustration of a SHA-256

hash engine 10 in accordance with embodiments of the present invention. Engine 10 includes

an input module 50, a process module 52, memory 54, a clock module 56 and an output

module 58. As mentioned above, a SHA-256 hash function is used for the signature

calculation. In the SHA-256 process, input data block 100 is provided (see more detailed

description with reference to Figures 2-5) via input module 50. Input data block 100 may be

stored in memory 54. Process module 52 may then perform on input data block 100 a SHA-

256 hash logic function, which includes an algorithm of 64 repetitive stages, and which

produces a signature. The outcome signature may be outputted via output module 58 and/or

stored in memory 54. The SHE-256 hash function is performed by a clocked engine, wherein

a stage of hash engine 10 is performed in each clock cycle provided by clock module 56.

[0042] Reference is now made to Figure 2, which is a schematic illustration of a state-of-the-

art process 20 for signature calculation, also called herein “the regular implementation”. As

mentioned above, a SHA-256 hash function is used for the signature calculation. In the SHA-

256 process, input data block 100 is provided, and by a repetitive algorithm of 64 stages that
7
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are performed based on input data block 100, a signature 263 is produced. The engine is

constructed of a state scction/pipclince 22 and a data C“W”’) scction/pipcline 24.

[0043] Input data block 100 induces data blocks 101-163, each induced according to a logic

algorithm (described in detail with reference to Figure 3) based on the previous data block.

Input data block 100 and each of the induced data blocks 101-163 are 512 bits data blocks,

each includes 16 words (‘W”s 0-15) of 32 bits. The logic of W pipeline 24 generates an

induced data block every stage, by generating a new W15 by a function of words WO, W1,

W9 and W14 ofthe previous data block. That is, W15[i+1] = f WO], W1f], W9[i], W14fi)).

The rest of the words of the induced data block are produced by shifting W1-W15 of the

previous block to WO-W14ofthe induced block, respectively. Accordingly:

WOlit1]] = W1fi]

Wi1[it]] = W2[i]

W14fi+1) = W15[i]

[0044] Input data block 100 is provided to W pipeline 24, which feeds state pipeline 22 with

WOof input data block 100. A first state 200 is produced bascd on WO of input data block

100. Each of the following states 201-263 is produced in the respective stage based on the

previous state and on the first word, Le. WO, of the respective induced data block of the

respective stage. For example, a state [i] is produced in stage [i] based on state [i-1] and on

WOl|i] of data block |i]. Stage |i] gets WO from data block |i], and the following stage |i+1]

get WO[i+1] from data block [i+1].

[0045] As described in detail herein, embodiments of the present invention enables loading,

in each clock cycle, Le. in each stage, of a new 32 bit word only, rather than copying 16 such

words in each cycle. Therefore, the overall power consumption of the Bitcoin mining engine

is reduced. Such implementation is called herein “the waterfall implementation”, and it may

be applied to the W section 24 as well as to the state section 22.

[0046] Figure 3 is a schematic illustration of a logic circuit 30 representing W15[i+1]=

W 16[i] = fOWO [i], W1fi], W9[i], W14[i]), ie. the logic function that is implemented in order

to create W15 ofan induced data block based on WO, W1, W9 and W14ofthe previous data

block.
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[0047] Figure 4 is a schematic illustration of a logic circuit 40 representing the arithmetic

logic that is used for calculating the state words A and E of the next state in the state pipelinc.

The state words A and E of stage i+1 is calculated by manipulation of WO and words A-H of

the previous stage.

[0048] Reference is now made to Figure 5, which is a schematic diagram illustrating one job

being processed in the data (W) section 24 in a simple W waterfall implementation, herein

referred to as a W waterfall, according to some embodiments of the present invention. In the

watcrfall implementation, instead of creating a data block of 16 words in cach stage, the data

words may be arranged in succession 60. In the implementation of Figure 5, the words are

arranged in one column. On each cycle, a new W is created according to the previous 16

words. As explained in reference to Figure 3, input data block 100 that includes the first 16

wordsis provided. The first word WO is sampled by state section 22 for generation of the first

state. The seventeenth word W16 is created based onthe first, second, tenth and fourteenth

words (WO, W1, W9 and W14), for example as described in detail herein above. On the next

cycle, WO becomes irrelevant and data is taken from W1-W16 instead of WO-W15,

respectively, to produce the next word (W17) and the correspondingstate in the state section.

Then, W1 becomesirrelevant and words W2-W17 are used, and so on. This process is called

herein a waterfall process. After 16 cycles the waterfall process continues with words W16-

W31 and the first 16 words WO-W15 are irrelevant. At this stage, a new data block 100 of 16

words can center the W waterfall. Thereforc, in this implementation, a new job can enter the W

waterfall every 16 cycles. Since only one word of 32 bits changes every cycle, poweris

saved. In this implementation, however, the performance is 1/16 of the performance of a full

pipeline engine, since new data can be received once in every 16 cycles.

[0049] Reference is now made to Figure 6, which is a schematic illustration of a W waterfall

array 300, which allows a new job entry, ie. new data input, on every cycle, rather than new

data every 16 cycles when using one column,according to some embodiments of the present

invention. In the W waterfall array implementation, 16 columns 70 of W waterfalls are set in

an array format, wherein a new job, i.e. new data input, is entered to another column at each

cycle. After sixteen cycles, the first 16 words of the first column are irrelevant, as described in

detail above, and a new job can beentered to the first column, taking the place of the first 16

words. In the next cycle, a new job can be entered to the second column, and so on.

Accordingly, during every 16 cycles, jobs i to i+15 are entered.
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[0050] Accordingly, in the efficient W waterfall array implementation of Figure 6, every

column may represent a process where a new job is being entered once in every 16 cycles and

occupies the place of words WO-W15 and then for the next 16 cycles the next 16 words are

generated and so on. When a job that entered gets to word W63,after 64 cycles, a column

maintains four jobs, one in the places of words WO-W15, one in the places of words W16-

W31, one in the places of words W32-W47 and one in the places of words W48-W63. In

order to provide performance of a new job per cycle instead of job per 16 cycles, 16 columns

are used so a new job canbe inserted in the place of words WO-W15 of another column in

each cycle. When a processed job reaches W63, a signature may be produced and the process

of this job ends.

[0051] Reference is now made to Figure 7, which is a schematic illustration of an optimized

W waterfall array, according to some embodiments of the present invention. In this

implementation, the data words are arranged in rows 80 (row[0]-row[63 ]), such that the words

WOofall the 16 processed jobs are in row O and so on,i.e. the sixteen words W[k]s of the 16

jobs are in row [k]. In each cycle, for each row k in the array, if k>15, an input stage is

performed in which a new word W is gencrated for a selected column i, by recciving a WO

multiplexed value from row k-16, a W1 multiplexed value from row k-15, a W9 multiplexed

value from row k-7 and a W14 multiplexed value from row k-2, demultiplexing the

multiplexed valucs in order to feed the relevant values for the sclected columni and creating a

new word W according to the logic described with reference to Figure 3. On cach cycle, the

subsequent columnt in row k is selected until the end of row k is reached after 16 cycles and

so forth. Additionally, an output stage is performed in which a multiplexed value is generated

by multiplexing the words in row k, to be used as WO, W1, W9 and W14 multiplexed values

for generating a new word W in each of rows k+16, k+15, k+7 and k+2. The selection and

multiplexing may be controlled by a selection and/or control logic which may be included in

process module 52. This structure allows insertion of a new job every cycle, each time to a

next column.

[0052] Reference is now madeto Figure 8, which is a schematic illustration of a simple state

waterfall implementation 400 in state section 22, representing one job being processed in state

section 22, according to some embodiments of the present invention. The state words A, B, C,

D, E, F, G and H are generating words A and E ofthe next state. Since words B, C and D are

generated by shift of A to B, B to C and C to D, they are represented as A[i-3], A[i-2], Afi-1],

respectively. Similarly, F[i+1], GGi+2] and H[i+3] are generated from Efi]. A and E are
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309



310

10

15

20

25

30

WO 2016/067295 PCT/IL2015/051060

generated every new cycle based of the relevant data word from the W section and the older

Ai-4] and E[i-4] are not relevant anymore. Therefore, a new job can get into a single-column

state waterfall every 4 cycles.

[0053] Reference is now made to Figure 9, which is a schematic illustration of an exemplary

optimized state waterfall array, according to some embodiments of the present invention. In

this implementation, the state words are structured in rows. Row O includes four couples of

A|O] and E|O] state words of respective four jobs, in row |k] there are four couples of the A|k]

and E[k] state words. This structure allows a job injection cvery cycle, cach time to the next

column in the row. In this implementation, the state words are arranged in rows, such that

four couples of A[O] and E[0] state words of the four processed jobs are in row O and so on,

i.e. four couples of A[k] and E/k] state words of the four processed jobs are in row [k]. In

each cycle, for each row k in the array, if k>3, an input stage is performed in which new A

and E state word are generated for a selected column i that includes a selected job, by

receiving multiplexed values of A-K from rows k-1, k-2, k-3 and k-4, i.e. A[k-1] and E[k-1]

(A and E), A[k-2] and E[k-2] (B and F), A[k-3] and E[k-3] (C and G) and A[k-4] and E[k-4]

(D and H). The A-F valucs are demultiplexed in order to feed the relevant valucs for the

selected columni and creating new A and E according to the logic described with reference to

Figure 4. On each cycle, the subsequent columni in row k is selected until the end of row k is

reached after 4 cycles and so forth. Additionally, an output stage is performed in which a

multiplexed value is generated by multiplexing the state words in row k, to be used as A-F

multiplexed values for generating new state words A and E in each of rows k+1, k+2, k+3 and

k+4. The selection and multiplexing may be controlled by a selection and/or control logic

which may be included in process module 52. This structure allows insertion of a new job

every cycle, each time to a next column.

[0054] Reference is now made to Figure 10, which is a schematic illustration of the waterfall

implementations in the data (W) and state sections, according to some embodiments of the

present invention. As shown in Figure 10, the waterfall implementations enable a large

amount of jobs to be processed concurrently, wherein each job “falls” towards the 64" stage

in each cycle, thus allowing a new job to enter, to another column on each cycle.

[0055] Reference is now made to Figure 11, which is a schematic flowchart illustrating a

method 600 for hash calculation according to some embodiments of the present invention. As

indicated in block 510, the method may include receiving an input data block to a data

pipeline, the data block may include a sequence of data words including X data words,
11
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wherein X is a known number. For example, the input data block may include 16 words of 32

bits cach. As indicated in block 520, the method may include calculating, in every clock cycle

of the clock module, a new data word based on the last calculated X data words. As indicated

in block 530, the method may include performing a stage of the state pipeline in each clock

cycle of the clock module, in whicha state is calculated based on input from the data pipeline,

the input includes the last calculated XK data words. As indicated in block 540, the method

may include outputting the hash via an output module cvery predetermined number of clock

cycles.

[0056] In some embodiments of the present invention, the calculated state includes a

sequence of eight state words, wherein the method further comprises calculating, in each

clock cycle, a first and fifth new state words of the sequence, in order to form a new state of

sequenced eight words based of the previous state’s words

[0057] In some embodiments of the present invention, the method may further include

inserting, after X clock cycles, a new input data block instead ofthe first X data words of the

previously inserted input data block.

[0058] In some embodiments of the present invention, the engine has an array arrangement,

the array has X columns to which input data blocks can be inserted, wherein the method

further comprises receiving a new input data blocks to another of the X columns on every

clock cycle, once the first X data words in the column becomeirrelevant. Each column may

include up to four different input data blocks in process.

[0059] In some embodiments of the present invention, the method may further include

providing to a row in said array arrangement, in each clock cycle, multiplexed values from

previous rows, demultiplexing the multiplexed values in order to create a new data word in a

selected column, and generating multiplexed word values by multiplexing data words of the

row,for generating new wordsin following rows.

[0060] In some embodiments ofthe present invention, the engine has an array arrangementin

the state pipeline, the array has four columns, to which state sequences can be inserted, cach

state sequence is represented by four couples of a first and a fifth words, wherein the method

further comprises receiving a new state sequence to another of the four columns on every

clock cycle, once the first four couples in the column becomeirrelevant.

12
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[0061] In some embodiments of the present invention, the method may further include

providing to a row in said array arrangement, in cach clock cycle, multiplexed valucs from

previous rows, demultiplexing the multiplexed values in order to create a new state word in a

selected column, and generating multiplexed word values by multiplexing state words of the

row, for generating new words in following rows.

[0062] Although various features of the invention may be described in the context ofa single

embodiment, the features may also be provided separately or in any suitable combination.

Converscly, although the invention may be described hercin in the context of scparatc

embodiments for clarity, the invention may also be implemented in a single embodiment.

[0063] Reference in the specification to “some embodiments", "an embodiment", "one

embodiment" or “other embodiments" means that a particular feature, structure, or

characteristic described in connection with the embodiments is included in at least some

embodiments, but not necessarily all embodiments, of the inventions.

[0064] It is to be understood that the phraseology and terminology employed herein is not to

be construed as limiting and are for descriptive purpose only.

[0065] The principles and uses of the teachings of the present invention may be better

understood with reference to the accompanying description, figures and examples.

[0066] It is to be understood that the details set forth herein do not construe a limitation to an

application of the invention.

[0067] Furthermore,it is to be understood that the invention can be carried out or practiced in

various ways and that the invention can be implemented in embodiments other than the ones

outlined in the description above.

[0068] It is to be understood that the terms “including”, “comprising”, “consisting” and

grammatical variants thereof do not preclude the addition of one or more components,

features, stcps, or integers or groups thercof and that the terms are to be construed as

specifying components, features, steps or integers.

[0069] If the specification or claims refer to "an additional" element, that does not preclude

there being more than one of the additional element.
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[0070] It is to be understood that where the claims or specification refer to "a" or "an"

element, such reference is not be construcd that there is only onc of that clement.

[0071] It is to be understood that where the specification states that a component, feature,

structure, or characteristic "may", "might", "can" or “could” be included, that particular

component, feature, structure, or characteristic is not required to be included.

[0072] The descriptions, examples, methods and materials presented in the claims and the

specification are not to be construed as limiting but ratheras illustrative only.

[0073] Meanings of technical and scientific terms used herein are to be commonly understood

as by oneofordinary skill in the art to which the invention belongs, unless otherwise defined.

[0074] The present invention may be implementedin the testing or practice with methods and

materials equivalent or similar to those described hercin.

[0075] While the invention has been described with respect to a limited number of

embodiments, these should not be construed as limitations on the scope of the invention, but

rather as exemplifications of some ofthe preferred embodiments. Other possible variations,

modifications, and applications are also within the scope of the invention.
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Whatis claimedis:

1. A hash engine comprising:

an input module for receiving data blocks;

a memory;

a clock module to provide clock cycles;

a process module including a data pipeline and a state pipeline for calculating a

hash froma received data block, the process module is configured to:

receive an input data block to the data pipeline, the data block includes a

sequence of data words including X data words, wherein X is a known

number;

calculate, in every clock cycle of the clock module, a new data word based

on the last calculated X data words; and

perform a stage of the state pipeline in each clock cycle of the clock

module, in which a state is calculated based on input from the data

pipeline, the input includesthe last calculated X data words;

and

an output module to output the hash every predetermined number of clock

cycles.

2. The engine of claim 1, wherein X is equal 16, and wherein each data word is of 32

bits.

3. The engine of claim 1, wherein the calculated state includes a sequence ofeight state

words, wherein the process module is further configured to calculate, in each clock

cycle, a first and fifth new state words of the sequence,in order to form a new state of

sequenced eight words based of the previousstate’s words.

4. The engine of claim 1, wherein after X clock cycles, a new input data block is inserted

instead of the first X data words of the previously inserted input data block.

5. The engine of claim 1, wherein the engine has an array arrangement, the array has X

columns to which input data blocks can be inserted, wherein the engine is configured
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to receive a new input data blocks to another of the X columns on every clock cycle,

once the first X data words in the column become irrelevant.

6. The engine of claim 5, wherein cach column mayinclude up to four different input

data blocks in process.

7. The engine of claim 5, further configured to provide to a row in said array

atrangement, in each clock cycle, multiplexed values from previous rows, to

demultiplex the multiplexed values in order to create a new data word in a selected

column, and to gencrate multiplexed word valucs by multiplexing data words of the

row, for generating new wordsin following rows.

8. The engine of claim 3, wherein the engine has an array arrangement in the state

pipeline, the array has four columns, to which state sequences can be inserted, each

state scquence is represented by four couples of a first and a fifth words, wherein the

engine is further configured to receive a new state sequence to another of the four

columns on every clock cycle, once the first four couples in the column become

irrelevant.

9. The engine of claim 8, further configured to provide to a row in said array

arrangement, in each clock cycle, multiplexed values from previous rows, to

demultiplex the multiplexed values in order to create a new state word in a selected

column, and to generate multiplexed word values by multiplexing state words ofthe

row, for generating new wordsin following rows.

10. A methodfor hash calculation, the method comprising:

receiving data blocks via an input module;

providing clock cycles by a clock module;

calculating a hash from a received data block by a process module including a

data pipeline and a state pipeline, the hash calculation comprising:

receiving an input data block to the data pipeline, the data block includes a

sequence of data words including X data words, wherein X is a known

number;

calculating, in every clock cycle of the clock module, a new data word

based onthe last calculated X data words; and
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11.

12.

13.

14.

15.

16.

17.

performing a stage of the state pipeline in each clock cycle of the clock

module, in which a state is calculated based on input from the data

pipeline, the input includesthe last calculated X data words;

and

outputting the hash via an output module every predetermined number of clock

cycles.

The method of claim 10, wherein X is equal 16, and wherein each data word is of32

bits.

The method of claim 10, wherein the calculated state includes a sequence of eight state

words, wherein the method further comprises calculating, in each clock cycle, a first

and fifth new state words of the sequence, in order to form a new state of sequenced

eight words based of the previous state’s words.

The method of claim 10, furthcr comprising inserting, after X clock cycles, a new

input data block instead of the first X data words of the previously inserted input data

block.

The method of claim 10, wherein the engine has an array arrangement, the array has X

columns to which input data blocks can be inserted, wherein the method further

comprises receiving a new input data blocks to another of the X columns on every

clock cycle, once the first X data words in the column becomeirrelevant.

The method of claim 14, wherein each column mayinclude up to four different input

data blocks in process.

The method of claim 14, further comprising providing to a row in said array

arrangement, in each clock cycle, multiplexed values from previous rows,

demultiplexing the multiplexed values in order to create a new data word in a selected

column, and generating multiplexed word values by multiplexing data words of the

row, for gencrating new words in following rows.

The method of claim 12, wherein the engine has an array arrangement in the state

pipeline, the array has four columns, to which state sequences can be inserted, each

state sequence is represented by four couples ofa first and a fifth words, wherein the

method further comprises receiving a new state sequence to another of the four

columns on every clock cycle, once the first four couples in the column become

irrelevant.

17
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18. The method of claim 17, further comprising providing to a row in said array

arrangement, in cach clock cycle, multiplexed values from previous rows,

demultiplexing the multiplexed values in order to create a new state word in a selected

column, and generating multiplexed word values by multiplexing state words of the

row, for generating new wordsin following rows.

18
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DETAILED ACTION

Acknowledgments

The present application, filed on or after March 16, 2013, is being examined under thefirst inventor tofile

provisions of the AIA.

This action is in reply to the applicationfiled on 01/06/2020.

Claims 1-41 are currently pending and have been examined.
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Allowable Subject Matter

Claim 27 is objected to as being dependent upona rejected base claim, but would be allowableif rewritten

in independent form includingall of the limitations of the base claim and any intervening claims.

Information Disclosure Statement

The Information Disclosure Statementsfiled 02/07/2020, 05/13/2021, 08/09/2021, and 04/15/2022 have

been considered. Initialed copies of the Form 1449 are enclosed herewith.

Claim Interpretation

After careful review of the original specification, the Examiner is unable to locate any lexicographic

definitions with the required clarity, deliberateness, and precision. See MPEP §2111.01 IV.

Terms such as “when”, “if, “only if’, “on the condition’, “in the event” and “in a case where” are

representative of optional limitations; therefore, optional or conditional language do not narrow the claims

becausethey can always be omitted.
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35 U.S.C. 112(b) or pre-AlA 35 U.S.C. 112, 2nd Paragraph, Failure To Particularly Point out and

Distinctly Claim (Indefinite)

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

(b) CONCLUSION.—Thespecification shall conclude with one or more claimsparticularly pointing out and
distinctly claiming the subject matter which the inventoror a joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the Applicant regards ashis invention.

Claim 24 is rejected under 35 U.S.C. 112(b) or pre-AIA 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which the inventor or a

joint inventor, or for pre-AIA the Applicant regards as the invention. The claim appears to be written as a

“use claim.” See MPEP 2173.05(q).

Claims 1, 3, 7, 9, 13, 14, 18, 20, 21, 24-29, 35, and 40 are rejected under 35 U.S.C. 112(b) or pre-AlA 35

U.S.C. 112, second paragraph, as being indefinite forfailing to particularly point out and distinc tly claim the

subject matter which the inventorora joint inventor, or for pre-AlA the Applicant regards as the invention.

The Examiner cannot determine the metes and bounds of the claim because the claim has been written in

the alternative using an “or” statement. Forthe purposes of this examination, the Examinerwill assume

that the claim is a properly written Markush-typelimitation: ...one of the group consisting of [A, B, and C].
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which formsthe basis for all obviousnessrejections setforth

in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that are

applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are summarized

as follows:

1. Determining the scope and contentsof the priorart.
2. Ascertaining the differences betweentheprior art and the claimsat issue.
3. Resolving the level of ordinary skill in the pertinent art.
4, Considering objective evidence present in the application indicating obviousness or
nonobviousness.

This application currently namesjoint inventors. In considering patentability of the claims under 35

U.S.C. 108(a), the examiner presumesthat the subject matter of the various claims was commonly owned

at the time any inventions covered therein were made absent any evidenceto the contrary. Applicant is

adusedof the obligation under 37 CFR 1.56to point out the inventor and invention dates of each claim that

was not commonly ownedat the time a later invention was madein orderfor the examiner to consider the

applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a).
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Claims 1-3, 8, 10-18, 24-26, 28, 29, 34-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Belady et al. (USPGP 2014/0096837 A1), hereinafter BELADY, in wew of Gleichauf (USPGP

2018/0109541 A1), hereinafter GLEIFCHAUF.

Claims 1 and 24:

BELADYas shownbelow disclosesthe followinglimitations:

® asource of combustible gas produced from an oil production, storage, orprocessingfacility; (see at

least Figure 1 as well as associated and related text; paragraphs 0004, 0028)

* agenerator connectedto the source of combustible gas; (see at least Figure 1 as well as associated

and related text; paragraphs 0004, 0028)

e ablockchain mining device connected to the generator. (see at least paragraph 0002)

BELADYciscloses a server but does not specifically disclose a blockchain mining device. However,

GLEIFCHAUF, in at least paragraphs 0018 and 0051 discloses using servers for blockchain mining and

verification. In the competitive businessclimate, there is a profit-driven motive to maximizetheprofitability

of goods and senices that are provided or marketed to customers. Enterprises typically use business

planning to make decisionsin order to maximize profits. Therefore, it would have been obvious to one of

ordinary skill in the art at the time of the invention to combine/modify the method of BELADYwith the

technique of GLEIFCHAUFbecause,“...data centers often consumelarge quantities of electrical power,

especially by the computing devices themselves. Increasingly, the cost of obtaining such electrical power

is becoming a primary determinant in the economic success of a data center. Consequently, data centes

are being located in areas where the data centers can obtain electrical powerin a cost-effective manner.

In some instances, data centers are being located in areas that can provide inexpensive electrical power

directly, such as areas in whichelectricity can be purchased from electrical utilities or governmental

electricalfacilities inexpensively. In other instances, however, data centers are being located in areas where

natural resources, from which electrical power can be derived, are abundant and can be obtained

inexpensively. For example, natural gas is a byproductof oil drilling operations and is often considered a

waste byproduct since it cannot be economically captured and brought to market. Consequently, in areas

whereoil drilling operations are being conducted, natural gas is often available for free, or at a minimal
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cost. As will be recognized by those skilled in the art, natural gas can be utilized to generate electrical

power, suchas, for example, throughafuel cell or by generating steam to drive a steam poweredelectrical

generator. As another example, municipal lanafills and otherlike waste treatment and processing centers

can produce a gas commonlyreferred to as "biogas" which can, likewise,be utilized to generate electrical

powerthat can, then, be consumed by the computing devicesof a data center. Unfortunately, gas that is

available at reduced cost cannot always be provided at a well-maintained pressure. Instead, the pressure

at which such gases are provided can often vary substantially, including both positive and negative gas

pressure spikes where the pressure of the provided gas increases, or decreases, respectively. Not only

can such gas pressure spikes damage equipmentthatutilizes such gas, but they can also be disruptive to

the entire gas supply network.” (BELADY:paragraph 0004). Moreover, each of the elements claimed are

all shownbythe prior art of record but not combined as claimed. However, the technical ability exists to

combine the elements as claimed and the results of the combination are predictable. Therefore, when

combined, the elements perform the same function as they did separately. (KSA v. Teleflex, 127 S. Ct.

1727 (2007)}). Additionally, there is a recognized problem or need in the art including market pressure,

design need, etc., and there areafinite numberof identified predictable solutions. Gonsequently, those in

the art could have pursued knownsolutions with reasonable expectation of success. (KSA v. Teleflex, 127

S. Ct. 1727 (2007).

Claims 2 and 28:

The combination of BELADY/GLEIFCHAUFdisclosesthelimitations as shown in the rejections above.

BELADYfurther discloses:

e isolated from a sales gas line and an external electrical powergrid.

e the hydrocarbon production well, storage, or processing facility comprises an oil or gas well that is

isolated from a sales gas line and an external electrical powergrid.

See at least Figure 1 as well as associated and related text, and paragraphs 0004 and 0028.

337



338

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Application/Control Number: 16/484,728 Page 8
Art Unit: 3688

Claims3 and 29:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shown in the rejections above.

BELADYfurtherdiscloses:

e the oil production, storage, orprocessing facility comprises a remoteoil well;

e the source of combustible gas comprises the remote oil well;

e the remote oi! well is connected to produce a continuous flow of combustible gas to power the

generator.

See at least Figure 1 as well as associated and related text, and paragraphs 0004 and 0028.

Claim 8:

The combination of BELADY/GLEIFCHAUFdisclosesthelimitations as shown in the rejections above.

BELADYfurther discloses the generator and blockchain mining device are located adjacent to the oil

production, storage, orprocessing facility. See at least Figure 1 as well as associated and related text, and

paragraphs 0004 and 0028.

Claims 10, 11, and 34:

The combination of BELADY/GLEIFCHAUFdisclosesthelimitations as shown in the rejections above.

GLEIFCHAUFfurther discloses:

e the blockchain mining device has a network interface and a mining processor;

e the network interface is connected to receive and transmit data through the internet to a network that

stores or has access to a blockchain database;

* the miningprocessoris connected to the network interface andadapted to mine transactions associated

with the blockchain database and to communicate wth the blockchain database.

e the network is a peer to peer network;

e the blockchain databaseis a distributed database stored on plural nodes in the peer to peer network ;

e the blockchain database stores transactional information for a digital currency.

*® operating the blockchain mining device to:

e mine transactions with the blockchain mining device;
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* communicate wrelessly through the internet to communicate with a blockchain database.

See at least paragraphs 0002-0005, 0014, 0016, 0018, 0021, and 0024. In the competitive business

climate, there is a profit-driven motive to maximizethe profitability of goods and serices that are provided

or marketed to customers. Enterprises typically use business planning to makedecisions in order to

maximize profits. Therefore, it would have been obvious to oneof ordinary skill in the art at the time of the

invention to combine/modify the method of BELADYwith the technique of GLEIFCHAUFbecausethee is

a recognized problem or needin the art including market pressure, design need, etc., and there are a finite

number of identified predictable solutions. Consequently, those in the art could have pursued known

solutions with reasonable expectation of success. (KSAv. Teleflex, 127 S. Ct. 1727 (2007)).

Claims 12, 13, 35, and 36:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shown in the rejections above.

GLEIFCHAUFfurtherdiscloses:

e acontroller is connected to modulate a power load level exerted by the blockchain mining device on

the generator, by increasing or decreasing the mining activity of the mining processor.

e the mining processor comprisesa plurality of mining processors;

e the controller is connected to modulate the maximum powerload level by increasing or decreasing a

maximum numberof mining processors that are engaged in mining transactions.

e the blockchain mining device comprisesaplurality of mining processors;

* modulating comprises modulating the powerload level by increasing or decreasing a maximum

number of mining processors that are engaged in mining transactions.

See at least paragraphs 0027 and 0029. In the competitive businessclimate, there is a profit-criven motive

to maximizethe profitability of goods and servicesthat are provided or marketed to customers. Enterprises

typically use business planning to make decisionsin order to maximize profits. Therefore, it would have

been obvicus to oneof ordinary skill in the art at the time of the invention to combine/modify the method of

BELADYwith the technique of GLEIFCHAUF becausethere is a recognized problem or need in the art

including market pressure, design need, etc., and there are a finite numberof identified predictable
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solutions. Consequently, those in the art could have pursued knownsolutions with reasonable expectation

of success. (KSA v. Teleflex, 127 S. Ct. 1727 (2007)).

Claim 14:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shown in the rejections above.

BELADYfurtherdiscloses:

e the oil production, storage, orprocessing facility comprises a remoteoil well;

e the source of combustible gas comprises the remote oi! well, which is connected to produce a

continuous flowof combustible gas to operate thegenerator.

See at least Figure 1 as well as associated and related text, and paragraphs 0004 and 0028.

Claims 15, 16, 37, 38, and 41:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shown in the rejections above.

BELADYfurtherdiscloses:

e the controller is connected to modulate the power load level in responseto variations in a production

rate of combustible gas from the remote oil well.

* a production rate of combustible gas from the remote oil well varies between a daily minimum

production rate and a daily maximum productionrate;

e while the production rate is above the daily minimum production rate, the controller is set to limit the

powerload level to at or belowa powerlevel producible by the generator when the production raie is

at the daily minimum production rate.

e the powerloadlevelis limited to above a powerlevelproduced by the generator when the production

rate is at the daily maximum production rate.

See at least paragraph 0015.
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Claims 17, 18, and 40:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shown in the rejections above.

BELADYfurther discloses:

e thecontroller is set to divert to a load bank excesselectricityproduced by the generator.

e a production rate of combustible gas from the remote oil well varies between a daily minimum

production rate and a daily maximum productionrate;

e the controller is set to limit the power load level to above a powerlevel producible by the generator

when the production rate is at the daily minimum productionrate;

e abackup source, of fuel orelectricity, is connectedmake up a shortfall in fuel orelectricity, respectively,

required to supply the blockchain mining device wth the powerloadlevel.

See at least Figure 2 as well as associated and related text, and paragraphs 0002, 0005, 0015,.

Claims 25 and 26:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shown in the rejections above.

BELADYfurther discloses:

e prior to using the source of combustible gas:

e disconnecting the source of combusiible gas from a combustible gas disposal device at the

hydrocarbon production well, storage, orprocessing facility;

e connecting the source of combustible gas to operate the blockchain mining device.

e connecting the source of combustible gas to operate the blockchain mining device;

e diverting gas from a combustible gas disposal or storage device to operate the blockchain mining

device.

See at least Figure 1 as well as associated and related text, and paragraphs 0004 and 0028.
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Claims 4-7, 9, 19-23, 30-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over

BELADY/GLEIFCHAUFandfurther in view of Examiner's OFFICIAL NOTICE.

Claims 4-7,9, 30, 31, 33:

The combination of BELADY/GLEIFCHAUFdisclosesthe limitations as shownin the rejections above.

BELADY/GLEIFCHAUFdoesnotspecifically disclose:

e acombustion engine connected to the source ofcombustible gas andconnectedto drive the generator.

e the combustion engine is a prime moverthat is connected to produce oil from the remote oil well.

e thecombustion engineis a firstcombustion engine, and furthercompris ing asecondcombustion engine

that is a prime moverthat is connected to produce oil from the remote oil well.

e the oil production, storage, orprocessing facility comprise an oil storage orprocessing unit;

e the source of combustible gas comprises the oil storage or processing unit, which has a gas outlet

connectedto supply combustible gas to operate the generator;

e the oil storage orprocessing unit is connected to receive oil produced from a remote oil well.

e oil production, storage, orprocessing facility comprises a remoteoil well, which comprises a plurality

of remoteoil wells, and one or both of the following conditions are satisfied:

e the plurality of remote oil wells are located on a multi-weil pad;

e the plurality of remote oil wells include a satellite well.

e the combustion engineis a first combustion engine, and further comprising:

e prior to supplying combustible gas to the first combustion engine, connecting the first combustion

engine to receive combustible gas from the remote oil well;

e using asecond combustion engine as a prime moverto produceoil from the remote oil well.

However, the Examiner takes OFFICIAL NOTICEthatit is old and well known in the oil drilling and

exploration arts to utilize common and basic machinery and structural layouts during the processofoil

production. In the competitive business climate, there is a profit-driven motive to maximizetheprofitability

of goods and senicesthat are provided or marketed to customers. Enterprises typically use business

planning to make decisions in order to maximize profits. Therefore, it would have been obvious to one of

ordinary skillin the art at the time of the invention to combine/modify the method of BELADY/GLEIFCHAUF
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with the techniqueofutilizing a combustion engines and generators and logical design plans because there

is a recognized problem or need in the art including market pressure, design need, etc., and there are a

finite numberof identified predictable solutions. Consequently, those in the art could have pursued known

solutions with reasonable expectation of success. (KSA v. Teleflex, 127 S. Ct. 1727 (2007)).

Claim 19:

The combination of BELADY/GLEIFCHAUFdisclosesthelimitations as shown in the rejections above.

BELADY/GLEIFCHAUFdoesnot specifically disclose a controller is connected to operate acooling sysiem

to maintain the blockchain mining device wthin apredeterminedoperating range of temperature. However,

the Examiner takes OFFICIAL NOTICEthatit is old and well known in the computing arts that server

installations generate heat and require cooling systems. In the competitive business climate, there is a

profit-driven motive to maximizethe profitability of goods and services that are provided or marketed to

customers. Enterprises typically use business planning to make decisions in order to maximize profits.

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to

combine/modify the method of BELADY/GLEIFCHAUFwith the technique of utilizing a cooling system

because there is a recognized problem or needin the art including market pressure, design need, etc., and

there are a finite numberof identified predictable solutions. Consequently, those in the art could have

pursued known solutions with reasonable expectation of success. (KSA v. Teleflex, 127 S. Ct. 1727

(2007).

Claims 20-23:

The combination of BELADY/GLEIFCHAUFdisclosesthelimitations as shown in the rejections above.

BELADY/GLEIFCHAUFdoesnotspecifically disclose:

e the blockchain mining device is mounted on a skid ortrailer.

e the skid or trailer comprises a generator driven by an engine, which is connected to the source of

combustible gas.

e the engine comprises a turbine.

e the blockchain mining device comprises an intermodaltransport container.
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However, the Examiner takes OFFICIAL NOTICEthat it is old and well known in the oil drilling and

exploration arts to utilize common and basic machinery and structural layouts during the processofoil

production. In the competitive businessclimate, there is a profit-driven motive to maximizethe profitability

of goods and sernices that are provided or marketed to customers. Enterprises typically use business

planning to make decisionsin order to maximize profits. Therefore, it would have been obvious to one of

ordinary skillin the art at the time of the invention to combine/modify the method of BELADY/GLEIFCHAUF

with the technique of utilizing a skids, trailers, generators, turbines, cargo containers and engines because

there is a recognized problem or need in the art including market pressure, design need, etc., and there

are a finite numberof identified predictable solutions. Consequently, those in the art could have pursued

known solutions with reasonable expectation of success. (KSA v. Teleflex, 127 S. Ct. 1727 (2007)).

Claim 32:

The combination of BELADY/GLEIFCHAUFdiscloses the limitations as shown in the rejections above.

BELADY/GLEIFCHAUFcoes not specifically disclose prior to using the source of combusiible gas, the

combustion engine is under loaded as the prime mover, and further comprising connecting the generator

to a power tak eoff connected to the combustion engine. However, the Examiner takes OFFICIAL NOTICE

that it is old and well knownin theoil drilling and exploration arts to utilize common and basic machinery

and structural layouts during the processof oil production. In the competitive business climate, there is a

profit-criven motive to maximize the profitability of goods and servesthat are provided or marketed to

customers. Enterprises typically use business planning to make decisions in order to maximize profits.

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to

combine/modify the method of BELADY/GLEIFCHAUFwith the technique of connecting uncerloaded

devices to combustion engine PTO’s because there is a recognized problem or needin the art including

market pressure, design need, etc., and there are a finite number of identified predictable solutions.

Consequently, thosein the art could have pursued knownsolutions with reasonable expectation of success.

(KSR Vv. Teleflex, 127 S. Ct. 1727 (2007).
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Examiner’s Note — Electronic Communications

The U.S, Patent & Trademark Office’s (USPTO) policy regarding communications between examiners and

Applicant s via the internet is set forth in MPEP 502.03:

“Without a written authorization by Applicant in place, the USPTO will not respond wa Internet e-mail to any
Internet correspondence which contains information subject to the confidentiality requirement as set forth
in 35 U.S.C. 122... Where a written authorization is given by the Applicant, communicationsvia Internet e -
mail... may be used. In such case, a printed copy of the Internet email communications MUSTbe ... entered
in the patent application file.”

In addition, Article 8 of the Patent Internet Usage Policy (which is reproduced in MPEP §502.03, subsection

V) states in part:

“Internet e-mail shall NOT be used to conduct an exchange of communications similar to those exchanged
during telephoneor personalinterMewsunless a written authorization has been given underPatentInternet
Usage Policy Article 5 to use Internet e-mail. In such cases, a paper copy of the Internet e-mail contents
MUST be mace and placed in the patent applicationfile...in the same manner as an ExaminerInteriew
Summary Form is entered.”

The Office has a policy of only communicating with the Applicant s by email, calendar/scheduler

applications, or video conferencing tools with Applicant's informed consent. As noted in Article 6 of the

PatentInternet Usage Policy, “[t]ne misrepresentation of a sender'sidentity (i.¢., spoofing) is a knownrisk

when using electronic communications. Therefore, Patent Organization users have an obligation to be

aware of this risk and conducttheir Intemet activities in compliance with established procedures.” Office

employeesare not permitted to communicate with Applicant s regarding a patent application via Internet e-

mail unless there is written authorization by the Applicant s inthe applicationfile. Applicant isencouraged

to submit form PTO/SB/439 to accommodate email correspondence.
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CONCLUSION

Theprior art made of record and notrelied upon is considered pertinent to applicant's disclosure.

Non Patent Literature:

YOUTUBE. “Using Natural Gas To Mine Bitcoin With Matthew Lohstroh.” (18 September 2019).

Retrieved online 04/16/2022. Ht: routube conmvwatch?v TY ps2 leva
afi a

SU MAVW.    

WayBack Machine. ‘New Century Exploration.” (2022). Retrieved online 04/16/2022.

hitos //webarchiveora/web/eoee045 1 OOO0aehing:aAnews BOLULVveND Cony  

WayBack Machine. “New Century Exploration - What We Do.” (2022). Retrieved online 04/16/2022.
  tios V/Aweb.archiveora/web/POS20830234542hi los vw,peweenlinvexo.con     

YOUTUBE. “Whyis natural gas flared? What is the solution?’ (23 July 2015). Retrieved online

04/17/2022. bitosvAvweyoutube.comAvatchve4 ve UniOAss  

ForeignArt:

HANKE TIMO TOBIASet al. “BLOCK MINING METHODS AND APPARATUS.” (WO 2015/077378

Al)

TAYLOR NINA.“This New Monetary Innovation Method/process Using Crypto Currency Applies To

And For Entities, Which Require An Income/revenue Producing Asset Using Any Form Of

Named/renamed Crypto Currency, Using Any Form Of Blockchain/chain Process Using The Wallet

Which Mints/Mines New Coin Assets.” ((AU 2014/101324 A4)
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Currency/digital Mining Assets/commodities Which Secondary Mine For Stock/share/bond Holders
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Anyinquiry of a general nature or relating to the status of this application or concerning this communication

or earlier communications from the Examiner should be directed to James A. Reagan

(

reached Mondaythrough Friday from 10 AMto6 PM. If attempts to reach the examiner by telephone are

ign es Lead  ugrte.goy) whose telephone numberis 571.272.6710. The Examiner can normally be

unsuccessful, the Examiner’s supervisor, KAMBIZ ABDI can be reached at 571.272.6702.

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

Joorvel uspteqaveytemal/noraloair. Shouldonly. Formore information about the PAIRsystem, see Ait  

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC)

at 866.217.9197 (toll-free).

Any responseto this action should be mailedto:

Commissioner for Patents

PO Box 1450

Alexandria, Virginia 22313-1450

or faxed to 571-273-8300.

Hand delivered responses should be brought to the United States Patent and Trademark Office

Customer Service Window:

Randolph Building

401 Dulany Street

Alexandria, VA 22314.

/JAMES A REAGAN/

Primary Examiner, Art Unit 3688

jamesreaganimusptieday
571.272.6710 (Office)
571.273.6710 (Desktop Fax}
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Issues Discussed:

Other

The Examinerheld a conference with the Applicant's representative to gain insight and a better
understand the claimed invention as well as the oil/natural gas industry as it applies to block chain
mining. The discussion involved references that although do not necessarily qualify as prior art, describe
the inventive intent. Discussed claim language and construction, such as markush-type claims, industry
terms given their standard and reasonable definitions, and use claims (MPEP 2173.05(q) - claim 24).
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Primary Examiner, Art Unit 3688
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and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
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