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SILLS CUMMIS & GROSS P.C. 
Scott D. Stimpson (pro hac vice forthcoming) 
Katherine Lieb 
101 Park Avenue, 28th Floor  
New York, NY 10178 
(212) 643-7000 
 
SILLS CUMMIS & GROSS P.C. 
Robert E. Schiappacasse  
Linxuan Yan (application for admission forthcoming) 
One Riverfront Plaza 
Newark, New Jersey 07102 
(973) 643-7000 
 
Attorneys for Plaintiff Earle Refining, LLC 
 
 

UNITED STATES DISTRICT COURT 
DISTRICT OF NEW JERSEY 

 
EARLE REFINING, LLC,  
 
 Plaintiff, 
                       vs. 
 
NEW VACUUM TECHNOLOGIES LLC and 
NORTH JERSEY PETROLEUM 
OPERATIONS, LLC,  
 
 Defendants. 

: 
 
: 
 
: 
 
: 
 
: 
 

 
Civil Action No.  
 
Jury Trial Demanded 
   
 
COMPLAINT FOR INFRINGEMENT OF  
UNITED STATES PATENT NO. 10,053,635 
 
 
   
 

 

Plaintiff Earle Refining, LLC (“Earle”), having an address at 1800 Route 34, Wall, New 

Jersey, by and through its undersigned attorneys, files this Complaint for Patent Infringement 

against Defendants New Vacuum Technologies LLC, of unknown address (“NVT”) and North 

Jersey Petroleum Operations, LLC, f/k/a New Jersey Petroleum Partners LLC (“NJPO”), 534 

South Front Street, Elizabeth, New Jersey 07722 (collectively, “Defendants”), and avers as 

follows: 
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THE PARTIES 

1. Plaintiff Earle is a New Jersey limited liability company with its principal place of 

business at 1800 Route 34, Wall, New Jersey. 

2. On information and belief, Defendant NVT is a limited liability company 

organized and existing under the laws of Delaware, with a facility in southern New Jersey, and a 

registered agent, Corporation Service Company, having a place of business at 251 Little Falls 

Drive, Wilmington, Delaware 19808. 

3. Defendant NJPO is a limited liability company organized and existing under the 

laws of New Jersey, with a place of business at 534 South Front Street, Elizabeth, New Jersey 

07722.   

JURISDICTION AND VENUE 

4. This action arises under the patent laws of the United States of America, 35 

U.S.C. §§ 100 et seq., including §§ 271 and 281−85. 

5. This Court has subject matter jurisdiction over this action pursuant to 28 U.S.C. 

§§ 1331 and 1338. 

6. On information and belief, NJPO has an oil treatment facility in northern New 

Jersey for increasing the value and quality of low-grade petroleum, and NVT installed and tested 

this technology in a prototype plant in southern New Jersey (collectively, the “Infringing 

Processes”). This Court has personal jurisdiction over Defendants because, on information and 

belief, these acts of Defendants constitute patent infringement that occurred and continue to 

occur within this District.  
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7.  Venue is proper in this Court as to Defendant NVT under 28 U.S.C. § 1400(b) 

because it has a regular and established place of business in this District and has committed acts 

of infringement in this District. 

8.  Venue is proper in this Court as to Defendant NJPO under 28 U.S.C. § 1400(b) 

because it has a regular and established place of business in this District and has committed acts 

of infringement in this District. 

GENERAL ALLEGATIONS 

The ‘635 Patent 

9. Earle is the owner of United States Patent No. 10,053,635 entitled “Method for 

the treatment of a liquid, in particular a mineral oil,” which duly and legally issued on August 21, 

2018 (hereinafter “the ‘635 Patent”).  True and correct copies of the ‘635 Patent, and the Patent 

Office record of assignment to Earle, are attached hereto as Exhibits 1 and 2, respectively. 

10. Earle purchased the ‘635 Patent from non-party Pristec AG, formerly an Austrian 

corporation, pursuant to a Patent Purchase Agreement dated July 3, 2019. 

11. Following Earle’s purchase of the ‘635 Patent, Pristec AG’s creditors commenced 

insolvency proceedings against Pristec AG in Austria Commercial Court, Vienna, under Index 

No. AZ 38 S 64/20v. 

12. The Austrian bankruptcy administrator auctioned off Pristec AG’s assets, 

including all of its intellectual property, fixed assets, and legal claims. 

13. The bid of RedMax GmbH & Co KG, an Austrian corporation, was accepted at 

the auction and RedMax and the Austrian bankruptcy administrator entered into a notarized 

purchase agreement dated July 26, 2021. 
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14. Following RedMax’s purchase of Pristec AG’s assets, rights, and claims, RedMax 

and Earle entered into a Cooperation Agreement dated October 7, 2021 pursuant to which 

RedMax, among other things, waived all rights to challenge the Earle-Pristec AG patent sale, and 

confirmed that Earle has “the exclusive rights in the technology in the US and RedMax shall 

have exclusive rights worldwide (except in the US) . . .”  RedMax also agreed that Earle owned 

the ‘635 Patent and assigned all rights or claims it obtained from the Pristec AG bankrupt estate 

in such patent to Earle. 

15. The ‘635 Patent pertains to a technology that can increase the portion of low-

boiling fractions in petroleum products using pressure waves with particular frequencies.  

16. The ‘635 Patent is presumed to be valid. 

The Strong Evidence of Infringement 

17. By press release dated November 30, 2021, CMG Holdings Group, Inc. (“CMG”) 

disclosed a joint venture with New Jersey Petroleum Partners (“NJPP”) with regard to Magnetic 

Vacuum Upgrading (MVU) technology for refining crude oil.  NJPP is the prior name of 

Defendant NJPO.  The press release disclosed that NJPP (now NJPO) has an oil treatment 

facility in northern New Jersey for increasing the value and quality of low-grade petroleum.  A 

true and correct copy of the November 30, 2021 press release is attached as Exhibit 3. 

18. The November 30, 2021 press release also disclosed that the MVU technology 

was owned by NVT.   

19. The November 30, 2021 press release also disclosed that the process being used 

was subject to a pending patent application, and that “NVT successfully installed and tested its 

MVU technology at a prototype plant in Southern New Jersey during the fall of 2020.”  The 

press release also disclosed that there was a “processing facility currently being used by NVT.” 
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20. Prior to the November 30, 2021 press release, on February 18, 2020, NVT LLC 

had filed United States Patent Application No. 16/793,273 entitled “System and method for cold 

cracking under a condition of modified density of physical vacuum,” which was published as 

US20200325402A1 on October 15, 2020 (hereinafter “the ’402 Publication”).  A true and correct 

copy of the ’402 Publication is attached hereto as Exhibit 4. 

21. On information and belief, the ‘402 Publication is the patent application 

referenced in the November 2021 press release. 

22. The ‘402 Publication discloses a process that, on information and belief, would 

infringe multiple claims of the ‘635 Patent. A claim chart comparing the disclosures in the ‘402 

Publication with independent claims 1 and 6 of the ‘635 Patent is attached as Exhibit 5.  

23. The ‘402 Publication shares two named inventors in common with the ‘635 

Patent, Messrs. Chernikov and Delgado Castillo.  On information and belief, Messrs. Chernikov 

and Delgado Castillo were involved with the Infringing Processes of both Defendants, and at the 

time of creation of the Infringing Processes both Messrs. Chernikov and Delgado Castillo were 

well-aware of the ‘635 Patent and the benefits of its claimed technology.   

24. On information and belief, between 2008 and 2018, Messrs. Chernikov and 

Delgado Castillo worked for Austrian company Pristec AG, the original owner of the ‘635 

Patent, in research and development, and both helped to develop not only the technology of the 

‘635 Patent, but a method to combine the phenomena of resonance technology with vacuum 

resonance.  This approach, using the ‘635 technology in combination with vacuum resonance, is 

described in the ‘402 Publication. 

25. The third named inventor of the ‘402 Publication, Joseph Laura, is the owner, 

Chairman, Chief Executive Officer, and Managing Director of Pristec America, Inc. (Nevada), a 
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prior exclusive licensee of the ‘635 Patent in the United States.  On information and belief, Mr. 

Laura was also involved with the Infringing Processes of both Defendants, and at the time of 

creation of those Infringing Processes he was well-aware of the ‘635 Patent and the benefits of 

its claimed technology.  

26. An earlier press release dated August 26, 2021 (a true and correct copy of which 

is attached as Exhibit 6), confirmed the Infringing Process was “a multi-patent procedure” and 

that the “commercial adaption of” this technology was “very close.”  On information and belief, 

the patent rights referenced in this press release included the ‘635 Patent.  Thus, on information 

and belief, this press release was an admission that the ‘635 Patent covered this technology.  

27. In another press release dated February 7, 2022 (a true and correct copy of which 

is attached as Exhibit 7), it was reported that the technology was “just about ready to go 

commercial.” 

28. On April 22, 2022, CMG posted on Twitter regarding its “oil venture.” CMG 

disclosed its “strategic decision to locate the business to the terminal in southern NJ” and that 

July 2022 was “a more realistic start date for” the oil project. A true and correct copy of the 

Twitter post is attached as Exhibit 8.  On information and belief, for any July date to go 

commercial, the process would have been tested significantly ahead of that date, thereby 

infringing the ‘635 Patent. 

The Defendants Do Not Dispute Infringement 

29. Prior to bringing this lawsuit, Earle made multiple contacts with Defendants, 

advising them of the infringement evidence and giving them the opportunity to provide proofs, if 

any, that they did not infringe.  Earle’s many contacts were repeatedly ignored, and no 

substantive response was ever provided. 
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30. On May 13, 2022, Earle’s counsel electronically transmitted a letter (“the May 13 

Infringement Letter”) to Mr. Stephen P. Katz, who was then identified as a board member of a 

known subsidiary of NVT, New Vacuum Technologies USA LLC (“NVT USA”).  The May 13 

Infringement Letter provided strong evidence of infringement and requested that, no later than 

June 1, 2022, NVT USA either (1) immediately cease and desist infringement of the ‘635 Patent 

and provide proofs thereof; or (2) provide sufficient evidence that the infringement never 

occurred.  The letter was also sent by Federal Express to the registered service agent of NVT 

USA, Corporation Services Company.  A true and correct copy of the letter, without exhibits (as 

they are already exhibits to this Complaint), is attached as Exhibit 9.  

31. By email on May 13, 2022, Mr. Katz responded that he was not a board member 

of “New Vacuum technologies.”  Mr. Katz did not respond to a reply email that same day asking 

for a contact at NVT, a true and correct copy of which is attached as Exhibit 10. 

32. On information and belief, personnel associated with both Defendants, including 

Mr. Laura and Laura’s counsel Kevin O’Connor of the law firm Peckar & Abramson P.C., 

received the May 13 Infringement Letter on or about May 13, 2022. 

33. Although the May 13 Infringement Letter requested a response by June 1, 2022, 

no response was provided.   

34. On June 10, 2022, counsel for Earle emailed a copy of the May 13 Letter to Mr. 

O’Connor.  A true and correct copy of the June 10, 2022 email is attached as Exhibit 11.  Mr. 

O’Connor was known to represent Mr. Laura and his related companies in connection with other 

ongoing disputes.   

35. The June 10 email asked Mr. O’Connor to advise if he did not represent Mr. 

Laura and his companies (including the NVT companies and NJPO) in connection with the issue 
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of infringement of the ‘635 Patent, and it expressed the assumption that Mr. O’Connor, with Mr. 

Laura and his entities, had been aware of the May 13 Infringement Letter for about four weeks at 

the time.   The June 10 email also asked for a prompt substantive response to the May 13 

Infringement Letter.  Mr. O’Connor never responded to the June 10 email or disputed the 

assumptions therein. 

36. On June 21, having received no response from Mr. O’Connor, counsel for Earle 

made a telephone call to Mr. O’Connor, and were told that Mr. O’Connor was on the phone, but 

the message would be provided to Mr. O’Connor. 

37. Later on June 21, counsel for Earle sent a follow up email to Mr. O’Connor, 

confirming the call to his office and asking to arrange a time to speak.  A true and correct copy 

of the June 21 email is attached as Exhibit 12.  According to the email: “Can we please set up a 

time tomorrow for a call?  We are interested in amicably discussing the situation and, if there are 

any responses to our infringement claims, we would like to hear them.  If we do not hear from 

you by COB on June 23, we will assume that you are not representing any of Mr. Laura, NVT 

USA, NVT LLC, NVT of New Jersey, or NJPP in connection with this infringement issue, and 

we will proceed to contact them directly.”  

38. Mr. O’Connor never responded to the June 21 email. 

39. On June 24, counsel for Earle sent a letter by Federal Express directly to the 

Defendants, with copies by Federal Express to the home of Mr. Laura and Mr. O’Connor (a true 

and correct copy of which is attached as Exhibit 13).   The letter informed the recipients that they 

should immediately forward the letter to their counsel if they were represented, it enclosed the 

prior correspondence, and provided in part: “As it has now been six weeks without response to 

any of our correspondence, we are coming to the conclusion that the NVT companies and NJPO 
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do not intend to respond to any of our inquiries.  While we respect your right to make that 

decision, we ask that you please reconsider and provide substantive responses to our inquiries 

within the next ten calendar days.” 

40. No response was provided to the June 24 letter from any entity. 

41. On information and belief, no substantive or other response was provided to any 

of the foregoing correspondence, at least in part, because there is no reasonable basis to dispute 

that the Infringing Processes employ the inventions described and claimed in the ‘635 Patent.   

COUNT I: Patent Infringement of the ’635 Patent, 35 U.S.C. §§ 100 et seq. 

42. Earle realleges and incorporates by reference paragraphs 1 to 41 above as if fully 

set forth herein. 

43. At all times herein mentioned, the ‘635 Patent was and is valid and fully 

enforceable. 

44. On information and belief, NVT and NJPO have and continue to directly infringe 

one or more claims of the ‘635 Patent, at least by using the technology claimed the ‘635 Patent 

within New Jersey.  

45. For at least the reasons stated herein, NVT and NJPO’s acts of infringement of the 

‘635 Patent have been and continue to be willful and deliberate.  

46. At no time has Earle granted either Defendant permission to utilize the technology 

claimed in the ‘635 Patent.  

47. Defendants’ infringement of the ‘635 Patent has injured Earle, and Earle is 

entitled to recover damages adequate to compensate for such infringement. 

48. Defendants’ infringement of the ‘635 Patent has irreparably harmed Earle and 

will continue to injure Earle, unless and until this Court enters an injunction prohibiting 
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Defendants from committing further acts of infringement by enjoining the further use of the 

technology claimed in the ‘635 Patent.  

PRAYER FOR RELIEF 

WHEREFORE, Earle prays for judgment as follows: 

A. For an order finding that the ‘635 Patent is valid and enforceable; 

B. For an order finding that Defendants have infringed the ‘635 Patent in violation of 

35 U.S.C. § 271; 

C. For an order temporarily, preliminarily and permanently enjoining Defendants, 

their officers, directors, agents, servants, affiliates, employees, subsidiaries, 

divisions, branches, parents, attorneys, representatives, privies, and all others 

acting in concert or participation with any of them, from infringing the ‘635 

Patent; 

D. For compensatory damages in an amount to be proven at trial;  

E. For an order finding that Defendants’ conduct alleged herein was willful and 

intentional and in conscious disregard of Earle’s rights, and awarding Earle triple 

damages due to willful infringement; 

F. For an order declaring this case exceptional and awarding Earle all fees and costs; 

and 

G. For such other and further relief as the Court may deem just and proper. 
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Respectfully submitted, 
 

SILLS CUMMIS & GROSS P.C. 
101 Park Ave, 28th Floor                                                                     
New York, NY 10178                                                                  
(212) 643-7000 

 
By: s/ Katherine M. Lieb   

SCOTT STIMPSON (pro hac vice 
forthcoming) 

                                    KATHERINE M. LIEB 
                                                                         

SILLS CUMMIS & GROSS P.C. 
Robert E. Schiappacasse  
Linxuan Yan (application for admission 
forthcoming) 
One Riverfront Plaza 
Newark, New Jersey 07102 
(973) 643-7000  

    
Attorneys for Plaintiff Earle Refining, LLC 

Dated:  July 7, 2022 
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DEMAND FOR JURY TRIAL 

Earle demands trial by jury on all issues so triable. 

Respectfully submitted, 
 
SILLS CUMMIS & GROSS P.C. 

                                                                        101 Park Avenue, 28th Floor  
                                                                        New York, NY 10178 
                                                                        (212) 643-7000 
 

By: s/ Katherine M. Lieb   
SCOTT STIMPSON (pro hac vice 
forthcoming) 

                                                             KATHERINE M. LIEB 
                                                                         
SILLS CUMMIS & GROSS P.C. 
Robert E. Schiappacasse  
Linxuan Yan (application for admission 
forthcoming) 
One Riverfront Plaza 
Newark, New Jersey 07102 
(973) 643-7000  
    

                                                                        Attorneys for Plaintiff Earle Refining, LLC 
 

Dated:  July 7, 2022
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CERTIFICATION PURSUANT TO LOCAL CIVIL RULE 11.2 

Pursuant to Local Civil Rule 11.2, I hereby certify to the best of my knowledge, 

information and belief that the matter in controversy is not the subject of any other action 

pending in any court or administrative proceeding.  Earle Refining LLC (“Earle”) states that it is 

a party to an arbitration styled, Pristec Refining Technologies USA, LLC, et al. v. Pristec 

America, Inc. (Nevada), et al., American Arbitration Association, Case No. 01-22-0000-7497 

(the “Arbitration”).  The Arbitration involves various claims against Joseph Laura, who is 

believed to be the principal of defendants New Vacuum Technologies LLC and North Jersey 

Petroleum Operations LLC (the “Defendants”), along with other entities controlled by Mr. 

Laura.  Mr. Laura has asserted a counterclaim in the Arbitration that the sale of the ‘635 Patent to 

Earle was invalid under Austrian law.  The Arbitration does not involve the pending claims for 

infringement, nor are the Defendants to this action parties to the Arbitration.    

I certify that the foregoing statements made by me are true.  I am aware that if any of the 

foregoing statements made by me are willfully false, I am subject to punishment.  

Respectfully submitted, 
 
SILLS CUMMIS & GROSS P.C. 
101 Park Avenue, 28th Floor                                                                        
New York, NY 10178                                                                
(212) 643-7000 
 
By: s/ Katherine M. Lieb   

SCOTT STIMPSON (pro hac vice 
forthcoming) 

            KATHERINE M. LIEB 
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SILLS CUMMIS & GROSS P.C. 
Robert E. Schiappacasse  
Linxuan Yan (application for admission 
forthcoming) 
One Riverfront Plaza 
Newark, New Jersey 07102 
(973) 643-7000  
    
Attorneys for Plaintiff Earle Refining, LLC 

Dated July 7, 2022 
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APPLICATIONS 5 kind according to the invention is devised such that at least 
one pipe flowed through by the treated liquid and immedi 

This Application is a U . S . National Stage Application ately following said region of application is excited to 
filed under 35 U . S . C . § 371 of International Application oscillations of a second frequency , which is the resonance 
PCT / AT2011 / 000184 , filed Apr . 14 , 2011 , designating the frequency of the excited system . 
United States , which claims priority from Austrian Patent 10 FIG . 1 illustrates a device for carrying out a present 
Application A 596 / 2010 , filed Apr . 14 , 2010 , and Austrian method for treating a liquid , for example mineral oil . 
Patent Application A 597 / 2010 , filed Apr . 14 , 2010 , the FIG . 2 illustrates a rotor which can be used in carrying out 
complete disclosures of which are hereby incorporated a present method . 
herein by reference in their entirety for all purposes . FIG . 3 illustrates another embodiment of the rotor . 

The invention relates to a method for the treatment of a 15 FIG . 4 shows test data and the temperature measured at a 
liquid , in particular a mineral oil , for increasing the portion site upstream of the oscillator and at a site downstream of the 
of low - boiling fractions , wherein said treatment comprises oscillator . 
generating pressure waves having a first frequency , subject - FIG . 5 shows test data and the temperature measured at a 
ing the liquid to said pressure waves in a region of appli - site upstream of the oscillator and at a site downstream of the 
cation and feeding the so - treated liquid to a tank . Further the 20 oscillator . 
invention relates to a method for adjusting the operating Departing from the above mentioned state of the art 
point of a pressure wave generator for treating a liquid applicant has observed that an even more effective pretreat 

Further , the invention relates to a device for the treatment ment of the liquid or an even further destabilization of the 
of a liquid , in particular a mineral oil , for increasing the chemical bonds in the liquid occurs if , in addition to 
portion of low - boiling fractions , in particular for carrying 25 application of said pressure waves having the first frequency , 
out the inventive method , comprising a pressure wave the whole system , which consists of or comprises the 
generator for generating a pressure wave having a first pressure wave generator and the pipings leading to and 
frequency , said pressure wave generator being arranged to leading away from the pressure wave generator and , of 
subject the liquid to said pressure waves in a region of course , containing the liquid flowing through the system is 
application 30 excited to vibrations of a second frequency . This second 

A method of this kind and a corresponding device have frequency is a resonance frequency of the entire system , 
become known for example from European patent applica which frequency depends not only on the length , strength , 
tion EP 1 260 266 A1 and serves to destabilize and brake up weight and geometry of the pipings , in particular of the 
chemical bonds in liquids such as mineral oils and like recirculation pipe , and all other appliances but also on the 
substances in order to obtain an increased portion of short - 35 damping properties of the ground on which the installation 
chain and hence low - boiling fractions in the course of is built . When it is succeeded in performing the application 
refining . For this purpose mechanical oscillation energy is of pressure waves with a particular first frequency that is 
brought into the liquid in the form of pressure waves which considered favorable and at the same time excite the whole 
leads to a destruction of chemical bonds and hence to the system to vibrations of a second resonance frequency a 
chain - brake of long - chained , high - boiling molecule frac - 40 particularly effective pretreatment of the liquid occurs and a 
tions . Although the molecular processes that actually occur particularly high portion of the desired low - boiling fractions 
are not yet completely understood , it is certain that with an is obtained in the subsequent distillation or rectification step . 
appropriate treatment of crude oil and other mineral oils The resonance state of the overall system with said second 
with pressure waves having a specific frequency the distil - frequency , however , does not in all cases occur offhand and 
lation profile is favourably shifted towards short - chain , 45 the parameters of operations have to be kept within certain 
low - boiling fractions so that the yield of high value products limits during the treatment in order to maintain a resonance 
from crude oil and mineral oils can be increased . Currently state that has been achieved depending on the amounts of 
it is assumed that due to the oscillation energy a resonance liquid to be treated being delivered through the pipings and 
excitation occurs in the liquid with an appropriate choice of the oscillator and its density and viscosity . 
the oscillation frequency , which is responsible for said 50 Preferably said pressure waves having the first frequency 
chain - break . are brought into the liquid by the aid of a pressure wave 

In EP 1 260 266 A1 a rotor is described as the source of generator connected with the liquid to be treated via flowed 
mechanical oscillation , in which rotor the liquid to be treated through pipings and the system consisting of the piping and , 
is directed into a hollow of a rotatably mounted member in as the case may be , the pressure wave generator is excited 
which the liquid flows radially outwards and from which the 55 to vibrations of the second frequency . The first frequency 
liquid is directed through radial openings in the rotor into an together with the second frequency act to destabilize chemi 
annular gap , the radial openings being arranged in an even cal bonds in the liquid to be treated , which leads to a 
manner on the outer surface of the rotor . By the fast rotation distillation profile , which is shifted towards low - boiling 
of the rotor the liquid in the gap is subjected to oscillating fractions of mineral oil . 
pressure waves having a frequency that is a function of the 60 In order to reliably achieve the resonance state , the 
rotational speed and the number of openings on the outer method according to the invention is preferable devised such 
surface of the rotor so that considerable energy quantities are that a portion of the liquid is withdrawn after passing said 
brought into the liquid and the chemical bonds are destabi - region of application and before reaching the tank and that 
lized or broken . said withdrawn portion of the liquid is refed to said region 

It is an object of the present invention to improve a 65 of application via a recirculation pipe , the pressure in the 
method of the initially mentioned kind so that an even more recirculation pipe being adjusted by the aid of at least one 
effective pretreatment of the liquid is carried out in order to adjustable throttle valve . In the inventive method the appli 
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cation of pressure waves having the first frequency is carried at the site of refeed . This offers utmost properties of manipu 
out at frequencies of oscillation known per se from the state lation so that the resonance state can quickly be achieved by 
of the art , wherein normally no resonance of the overall experienced personnel . 
system occurs . However , by recirculating a portion of the The inventive device for the treatment of a liquid , in 
liquid after it has passed the region of application of pressure 5 particular a mineral oil , for increasing the portion of low 
waves and by varying the pressure in the recirculation pipe boiling fractions , in particular for carrying out the inventive 
by the aid of at least one adjustable throttle valve , which method , comprises a pressure wave generator for generating 
leads to appropriate overpressures and underpressures at the a pressure wave having a first frequency , said pressure wave 
site of withdrawal or the site of refeed , it is accomplished to generator being arranged to subject the liquid to said pres 
vary the pressure waves emitted by the pressure wave 10 sure waves in a region of application , and is characterized in 

that at least one pipe is arranged to be flowed through by the generator into the overall system in such a way that a treated liquid and arranged to immediately follow said resonance of the overall system occurs which remains stable region of application , wherein means for exciting said pipe 
over a certain range of operation parameters as have been to oscillations of a second frequency are provided , which is mentioned already above . In addition to the mentioned 15 the resonance frequency of the excited system . overpressures and underpressures it seems that also the According to a preferred embodiment a recirculation pipe 
actual pressure of the liquid within the pressure wave is provided for withdrawing a portion of the treated liquid 
generator may be critical for establishing the resonance downstream of the pressure wave generator at a site of 
state , so that the at least one adjustable throttle valve can also withdrawal and for refeeding the treated liquid to the pres 
be seen as a means to adjust the exact pressure in the 20 sure wave generator at a site of refeed upstream of the 
pressure wave generator in order to achieve the resonance pressure wave generator , whereby at least one adjustable 
state . This particular pressure depends on various factors as throttle valve is arranged in the recirculation pipe for adjust 
already mentioned above . In the resonance state the through - ment of pressure . 
put and the physical properties of the liquid to be treated can According to a preferred embodiment the device is further 
hence vary within certain limits without loosing the reso - 25 embodied such that the pressure wave generator is con 
nance state . Also in the resonance state refeeding of the nected via flowed - through pipings with the liquid to be 
liquid to be treated via the recirculation pipe can be discon treated , in particular mineral oil . 
tinued or shut down . The inventive mode of operation is Preferably the device is embodied such that the pressure 

wave generator takes the form of a rotor flowed through by again necessary only when the resonance state has been lost 
due to overly important changes of the parameters of opera 30 the liquid to be treated and mounted in a housing , the rotor 
tion and this state has to be induced anew . On the other hand being mounted for rotation with its axle and is embodied as 

a disc with a ring - shaped wall , in which a plurality of it can be useful to keep a certain flow through the recircu openings is arranged at even distances from each other along lation pipe . As a consequence a part of the liquid to be the ring - shaped wall and a stator arranged coaxially to the treated passes the pressure wave generator several times umes 35 rotor is mounted to form an annular gap between the stator thereby being subjected to the pressure waves of the first and the ring - shaped wall of the rotor . frequency not only once , which leads to an even more For some applications it can be useful to generate not only 
intense destabilization of the chemical bonds in the liquid . one first frequency but an additional frequency to destabilize 

The first frequency preferably is chosen in the region chemical bonds that are generally not affected by the fre 
between 2 kHz and 150 kHz , in particular between 2 kHz 40 quency generated by the interaction between the ring - shaped 
and 20 kHz , which has been found as a range of frequency wall of the rotor and stator . To this end the invention is 
where destabilization of chemical bonds is maximum . The advantageously devised such that the rotor has a disc 
second frequency normally is different from the first fre - arranged coaxially with and inside the ring - shaped wall , the 
quency and may well be as high as 1015 Hz . According to a disc having a plurality of openings at even distances from 
preferred embodiment of the present invention , the second 45 each other . If desired the disc can additionally be mounted 
frequency is applied to the excited system by the aid of an rotatably against the ring - shaped wall . In this case the disc 
auxiliary oscillator . By the aid of the auxiliary oscillator the and the ring - shaped wall of the rotor , by their relative 
second frequency can be deliberately induced to the entire rotatability form an additional system that acts just as the 
system in order to reliably and quickly achieve the reso - ring - shaped wall of the rotor and the stator . Either way , by 
nance state . 50 choosing an appropriate distance between the evenly spaced 

In principle mechanical , electromechanical , piezoelectric openings on the disc a desired additional frequency can be 
and other acoustic emitters can be used as the pressure wave generated . This additional frequency is not to be confused 
generator . According to a preferred embodiment of the with the second frequency , which is the resonance frequency 
present invention the method , however , is devised such that of the excited system . 
the pressure wave generator comprises a rotor flowed 55 An inventive method for adjusting the operating point of 
through by the liquid to be treated and mounted in a housing , a pressure wave generator for treating a liquid , in particular 
whereby such rotors can also be seen in the mentioned state a mineral oil with pressure waves of a first frequency for 
of the art according to EP 1 260 266 A1 . A more detailed increasing the portion of low - boiling fractions in the liquid 
description is provided below . is carried out in that the pressure wave generator is com 

In practice a mode of operation has turned out to be 60 municated with a liquid , in particular water via flowed 
particularly preferable in which the pressure in the recircu - through pipings and the frequency of application is varied 
lation pipe is adjusted by the aid of two continuously and the operating point is determined as a maximum in 
adjustable throttle valves . The two continuously adjustable temperature rise of the liquid after passing the pressure wave 
throttle valves are arranged in the direction of flow in the generator as a function of the frequency of application . 
recirculation pipe consecutively so that the pressure in the 65 Applicant unexpectedly has made the observation that 
recirculation pipe at the site of withdrawal after the pressure when the pressure wave generator is operated at a frequency 
wave generator can be adjusted separately from the pressure that induces a sudden increase of the temperature of the 
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33 . 69 

water communicating with the pressure wave generator then the interior 20 is conveyed towards the stator 16 and can 
also the actual treatment of the mineral oil is carried out flow into the annular gap 17 via the openings 21 in the rotor 
particularly effective . Hence the inventive method affords an 15 , the openings 21 being arranged at even distances along 
especially simple possibility of calibration of the pressure the circumference of the rotor 15 . The annular gap 17 in FIG . 
wave generator . 5 2 is depicted very large in relation to the rotor 15 and in fact 

In Table 1 data are represented of test runs performed with the gap between the rotor 15 and the stator 16 is only a few 
crude oil and two different types of pressure wave genera millimeters , so that in this region due to the rotation of the 
tors . The values for density and API° represent the density rotor 15 and the arrangement of the openings 21 , pressure 
of the crude oil . In addition to the viscosity of the sample , waves having a certain frequency are produced so that a 
Wt % shows the portion of light , low - boiling fractions . ' 10 considerable energy amount is brought into the liquid to be 

treated for destabilizing the chemical bonds . The pretreated Line 1 shows the data for an untreated sample of crude oil . liquid can be withdrawn via an opening 22 and be conveyed Lines 2 and 3 show that after treatment with two different into a product receptacle . The recirculation pipe is connected types of pressure wave generators , Line 2 representing to the rotor housing 14 at appropriate sites , which in FIG . 1 
treatment with the rotor as described in FIG . 2 and line 3 15 are denoted by 7 and 8 . This kind of rotor is used particularly representing treatment with the rotor described in FIG . 3 , a for destabilizing chemical bonds between neighboring car significant increase in the portion of light fractions of the bon atoms in molecules contained in a liquid to be treated mineral oil was obtained , so that from a sample of crude oil and the rotor of this type is hence termed “ carbon activator ” . high - value fractions can be obtained . In FIG . 3 an alternative embodiment of the rotor 15 is 

20 depicted . On the rotor 15 , an additional disc 23 is mounted TABLE 1 to the rotor 15 By this measure , an auxiliary frequency is 
Density Vis generated that serves to destabilize chemical bonds that are 

Description ( 15° C . ) API cosity Wt % generally unaffected by the frequency generated between the 
rotor 15 and the stator 16 . Both of these frequencies , 

1 Reference sample ( fresh 0 . 9282 20 . 64 254 . 96 33 . 03 25 however , are to be considered first frequencies within the crude ) 
2 Treated sample with 0 . 9187 22 . 37 121 . 79 46 . 98 terminology of this invention , since the second frequency is 
hydrogen activator a resonance frequency of the entire system . This kind of 
3 Treated sample with carbon 0 . 8890 26 . 50 30 . 47 56 . 99 rotor is used particularly for destabilizing chemical bonds 
activator between carbon atoms and hydrogen atoms in molecules 

30 contained in a liquid to be treated and the rotor of this type 
In the following the invention will be described in more is hence termed “ hydrogen activator ” . 

detail in the drawing by way of a schematically illustrated FIG . 4 shows data from a test run and the temperature 
embodiment . measured at a site upstream of the oscillator is denoted by 24 

In FIG . 1 a device for carrying out the inventive method and the temperature measured downstream of the oscillator 
for treating a liquid , for example a mineral oil is denoted by 35 is denoted by 25 . The rotary speed in the test run was fixed 
1 . The device comprises a crude oil tank 2 and a product at 2990 rpm which brought about a maximum rise in the 
receptacle 3 . The crude oil or mineral oil is pumped or flows temperature of the water between the two curves after about 
from the tank 2 into the receptacle 3 and in doing so passes 200 seconds of operation , the maximum temperature differ 
a pressure wave generator or an oscillator 4 , for example in ence amounting to at about 10° C . In FIG . 5 , the same test 
the form of a rotor . Corresponding pipings are denoted by 5 . 40 equipment was run at 3590 rpm . Here , a maximum rise in 
For establishing the resonance state a recirculation pipe 6 is the temperature of the water between the two curves 
provided which withdraws a portion of the liquid at the site occurred after about 300 seconds amounting to at about 35° 
of withdrawal 7 from the oscillator and refeeds this portion C . These parameter of operations where hence determined to 
of liquid to the oscillator at the site of refeed 8 . The pressure be optimum for the treatment of the mineral oil . 
at the site of withdrawal 7 can be adjusted via an adjustable 45 The invention claimed is : 
throttle valve 9 . Irrespective of the pressure drop at the 1 . A method for the treatment of a liquid consisting 
adjustable throttle valve 9 the pressure can further be essentially of mineral oil to increase the portion of low 
reduced over the adjustable throttle valve 10 in order to boiling fractions , wherein said treatment comprises 
adjust a desired pressure at the site of refeed 8 . Depending ( a ) feeding the liquid through an application region of a 
on the throughput through the pipings 5 and the oscillator 4 50 pressure wave generator so as to subject the liquid to 
and further depending on the physical properties of the pressure waves having a first frequency in the applica 
conveyed liquid to be treated a propagation of pressure tion region , wherein the pressure wave generator com 
waves emitted by the oscillator 4 into the system of pipings prises a rotor mounted in a housing , 
5 occurs with certain adjustments of the adjustable throttle ( b ) withdrawing a portion of the liquid that was subjected 
valves 9 and 10 so that a resonance state is achieved in the 55 to the first frequency in ( a ) before that portion of liquid 
whole system which causes the desired destabilization of the reaches a tank for collection , and refeeding said with 
chemical bonds in the liquid to be treated . drawn portion of liquid in a recirculation pipe so as to 

In FIG . 2 a rotor is depicted which can be used for pass through said application region , and 
carrying out the inventive method . The oscillator 4 in adjusting the pressure of the withdrawn liquid in the 
addition to a drive 12 and an appropriate power transmission 60 recirculation pipe by the aid of at least one adjustable 
13 comprises a rotor housing 14 and a rotor 15 that coop throttle valve as needed so as to achieve or maintain 
erates with a stator 16 mounted to the rotor housing 14 . a resonance frequency of a system comprising the 
Between the rotor 15 and the stator 16 an annular gap 17 is pressure wave generator and piping leading to and 
formed . The liquid to be treated is guided into an inlet piping leading away from the pressure wave genera 
opening 19 in the direction of arrow 18 and comes into the 65 tor and the liquid contained therein , 
interior 20 of the rotor . Due to the centrifugal forces that whereby the resonance frequency of the system occurs 
occur with rotation of the rotor 15 the liquid to be treated in at a second frequency , and 

Case 3:22-cv-04469-RK-JTQ     Document 1     Filed 07/07/22     Page 25 of 91 PageID: 25



US 10 , 053 , 635 B2 

wherein the liquid has a lower temperature of before ( a ) ( c ) adjusting the pressure of the recirculating withdrawn 
than after the resonance frequency is achieved or portion of liquid in so as to attain or maintain a 
maintained ; and resonance frequency of a system comprising the pres 

( c ) collecting the thus treated liquid in the tank , the thus sure wave generator and piping leading to and piping treated liquid having an increased portion of low - 5 leading away from the pressure wave generator and the 
boiling fractions . liquid contained therein , 2 . The method according to claim 1 , wherein the first wherein the resonance frequency is at a second fre frequency is chosen to be between 2 kHz and 20 kHz . quency that is different from the first frequency ; and 3 . The method according to claim 1 , wherein the method ( d ) collecting the thus treated liquid , the thus treated further comprises attaining or maintaining resonance of the 10 

system at the second frequency by the aid of an auxiliary liquid having an increased portion of low - boiling frac 
tions . oscillator . 

4 . The method according to claim 1 , wherein in ( b ) the 7 . The method according to claim 6 , wherein adjusting the 
method further comprises adjusting pressure in the recircu pressure comprises throttling flow of the recirculating with 
lation pipe by the aid of two continuously adjustable throttle 15 " drawn portion of the liquid . 
valves . 8 . The method according to claim 7 , wherein the throttling 

5 . The method according to claim 2 , wherein said second is in sequential stages . 
frequency , which is different than said first frequency , is up 9 . The method according to claim 7 , wherein , after 
to 1015 Hz . withdrawing the portion of the liquid , the throttling in ( c ) 

6 . A method for the treatment of a liquid consisting 20 includes 
essentially of mineral oil to increase the portion of low ( i ) an initial throttling stage comprising throttling the flow 
boiling fractions , wherein said treatment comprises of the recirculating withdrawn portion of the liquid so 

( a ) feeding the liquid through an application region of a as to adjust the pressure of the recirculating liquid 

pressure wave generator so as to subject the liquid to being withdrawn from the application region , and 
pressure waves having a first frequency in the applica - 25 ( ii ) allowing the recirculating withdrawn portion of the 
tion region ; liquid to flow to a subsequent throttling stage compris 

( b ) withdrawing a portion of the liquid treated in ( a ) ing throttling the flow of the recirculating withdrawn 
before that portion of liquid is collected as treated portion of the liquid again so as to adjust the pressure 
liquid in ( d ) , and recirculating the withdrawn liquid and of the liquid being recirculated before refeeding the 
refeeding said withdrawn liquid portion back through 30 withdrawn portion of liquid back to said application 
said application region of the pressure wave generator region . 
in ( a ) , * * * * * 
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Method to change the molecular composition of a target 
medium under a condition of modified physical vacuum 
structure , includes introducing into an exposure chamber the 
target medium having a Raman spectrum with a predeter 
mined target spectral resonance ; rotating a source hydrocar 
bon medium in a drum adjacent to the exposure chamber , to 
produce a vacuum and magnetic influence ; propagating the 
vacuum and magnetic influence to the target medium in the 
exposure chamber ; applying a mechanical vibration to the 
target medium to vibrate the target medium on a molecular 
scale , to create colloidal molecular vibrations ; transferring 
energy from the colloidal molecular vibrations to an electron 
system of atoms in molecules of the target medium until at 
least a portion of the molecules of the target medium cracks 
into shorter molecular hydrocarbon products ; and withdraw 
ing the shorter hydrocarbon molecular products from the 
exposure chamber . 
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1001 introduce a colloidal hydrocarbon polymeric medium 
into an exposure chamber 

1003 rotate a hydrocarbon medium in a drum adjacent to 
the exposure chamber , to produce a modified density 
of a physical vacuum 

1005 
propagate the modified density of the physical 
vacuum to the exposure chamber to change an 
electron physical vacuum state in the colloidal 
hydrocarbon polymeric medium 

1007 transfer energy from the acoustic phonons to electron 
states of atoms in molecules of the colloidal 
hydrocarbon polymeric medium 

1009 withdraw the shorter molecular products from the 
reaction chamber 

FIG . 10 1000 
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1 

SYSTEM AND METHOD FOR COLD 
CRACKING UNDER A CONDITION OF 
MODIFIED DENSITY OF PHYSICAL 

VACUUM 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a Continuation in Part of U.S. 
patent application Ser . No. 16 / 378,999 , filed on Apr. 9 , 2019 , 
the entire content of which is hereby incorporated by refer 
ence in its entirety . 

by the breaking of carbon - carbon bonds by the use of 
mechanical action and catalysts . 
[ 0007 ] Shortfalls of conventional cracking processes used 
in refineries include a relatively low yield of hydrocarbons 
having a short chain length , and a relatively high combina 
tion of temperature and pressure needed to realize the 
process at a commercially feasible rate . Cracking transfers 
energy to all degrees of freedom of the molecular com 
pounds in a liquid medium such as crude oil . Conventional 
cracking processes can be separated into two categories of 
cracking processes : thermal cracking and catalytic cracking . 
Thermal cracking is expensive and is based on heating the 
entire volume of the liquid medium to a high temperature 
( e.g. , above 350 ° degrees C. ) . Catalytic cracking requires the 
use of expensive catalysts , requiring large amount of energy 
for the production and regeneration of the catalysts . 
[ 0008 ] Thus , there is a need for a cracking process that is 
able to produce relatively higher yields of hydrocarbons 
having short chain lengths , restructuring the colloidal struc 
ture of oil materials with a decrease in viscosity and at a 
relatively lower combination of temperature and pressure in 
order to realize the process at a commercially feasible rate . 

BACKGROUND 

Field of the Invention 
[ 0002 ] Embodiments of the present invention generally 
relate to a system and method of processing hydrocarbon 
liquids with a colloidal structure , or mineral oils containing 
ferromagnetic components , using mechanical processing 
under conditions of a modified density of physical vacuum 
and carrying out a chain free - radical chemical reaction . The 
technological purpose is to change a hydrocarbon structure 
of the liquids , and increase a proportion of lighter molecular 
weight components . SUMMARY 

Description of Related Art 
[ 0003 ] Heavy crude oil or extra heavy crude oil is any type 
of crude oil which does not flow easily . It is referred to as 
“ heavy ” because its density or specific gravity is higher than 
that of light crude oil . Heavy crude oil has been defined as 
any liquid petroleum with an American Petroleum Institute 
( “ API ” ) gravity less than 20 ° . Extra heavy oil is defined with 
API gravity below 10.0 ° API ( i.e. with density greater than 
1000 kg / m or , equivalently , a specific gravity greater than 
1 ) . 
[ 0004 ] In contrast , light crude oil is liquid petroleum that 
has a low density and flows freely at room temperature . It 
has a low viscosity , low specific gravity and high API 
gravity due to the presence of a high proportion of light 
hydrocarbon fractions . Light crude oil receives a higher 
price than heavy crude oil on commodity markets because it 
produces a higher percentage of gasoline and diesel fuel 
when converted into products by an oil refinery and after the 
transportation cost of petroleum products . 
[ 0005 ] Sweet crude oil is a type of petroleum that contains 
less than about 0.5 % sulfur , compared to a higher level of 
sulfur in sour crude oil . Sweet crude oil contains small 
amounts of hydrogen sulfide and carbon dioxide . High 
quality , low sulfur crude oil is commonly used for process 
ing into gasoline and is in high demand , particularly in the 
industrialized nations . “ Light sweet crude oil ” is the most 
sought - after version of crude oil as it contains a dispropor 
tionately large amount of these fractions that are used to 
process gasoline ( naphtha ) , kerosene , and high - quality die 
sel fuel . 
[ 0006 ] The amount or volume of light crude products 
naturally present in crude oil worldwide is not sufficient to 
cover the worldwide consumption of various fuels . There 
fore , technologies referred to as “ cracking ” have been devel 
oped and are necessary to maximize the light product yield 
from crude oil . Cracking is the process whereby complex 
organic molecules ( heavy hydrocarbons ) are broken down 
into shorter molecules ( light hydrocarbons ) , predominantly 

[ 0009 ] Embodiments of the present invention generally 
relate to a system and procedure for treatment of liquids , in 
particular a colloid hydrocarbon medium mineral oil or a 
hydrocarbon polymer , in order to the increase the content of 
light , low - boiling range fractions with a decrease in viscos 
ity . The energy needed to crack the liquids is derived from 
acoustic fields induced by a rotor of a pump acoustic field 
generator ( PAFG ) and having a wide acoustic spectrum in 
the range up to hundreds of kHz by the mechanism of a two 
stage stochastic resonance , this effect under conditions of a 
moderate temperature increase and a modified density of 
physical vacuum created by a physical vacuum action source 
unit ( VASU ) dissociates C — C bonds with the launch of a 
free - radical chemical chain reaction breaking chemical 
bonds underlying the cracking process of hydrocarbons . 
[ 0010 ] Embodiments change the hydrocarbon structure of 
the colloid hydrocarbon medium , including an increase of a 
proportion of lighter molecular weight components due to : 
( 1 ) breaking of carbon - carbon bonds due to frequency 
processing , under conditions of modified density of physical 
vacuum ; ( 2 ) chemical free radical chain reaction ; and ( 3 ) 
decrease in viscosity due to reorganization of the colloidal 
hydrocarbon medium . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0011 ] So the manner in which the above recited features 
of the present invention can be understood in detail , a more 
particular description of embodiments of the present inven 
tion , briefly summarized above , may be had by reference to 
embodiments , which are illustrated in the appended draw 
ings . It is to be noted , however , the appended drawings 
illustrate only typical embodiments of embodiments encom 
passed within the scope of the present invention , and , 
therefore , are not to be considered limiting , for the present 
invention may admit to other equally effective embodi 
ments , wherein : 
[ 0012 ] FIG . 1 depicts a difference in scale of resonant 
frequencies between a mechanical system , a micelle of 
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colloids , and a polymer molecule in accordance with an 
embodiment of the invention ; 
[ 0013 ] FIGS . 2A , 2B , 2C illustrate spectra of acoustic 
phonons and optic phonons as known in the art ; 
[ 0014 ] FIGS . 3A , 3B illustrate symmetry of a carbon chain 
in which Jahn - Teller effects occur , in accordance with one 
embodiment of the present invention ; 
[ 0015 ] FIG . 3C illustrates a common potential surface 
overlaid with a potential surface of a symmetric molecular 
system from molecules of different dynamic structure and 
with a degenerated electron subsystem in accordance with 
one embodiment of the present invention ; 
[ 0016 ] FIG . 4A illustrates a change in level of high sym 
metry of a fragment of a CC - chain at dissociation of 
CC - bonds ; 
[ 0017 ] FIG . 4B illustrates electron density of CC - bonds of 
a carbon chain in accordance with an embodiment of the 
present invention ; 
[ 0018 ] FIG . 4C illustrates a change energy of electron 
orbitals of C - atoms in accordance with an embodiment of 
the present invention ; 
[ 0019 ] FIG . 5 illustrates a schematic of a system 500 in 
accordance with an embodiment of the present invention ; 
[ 0020 ] FIG . 6A illustrates an external view of a Pump 
Magnetic Vacuum Reactor ( “ PMVR ” ) in accordance with an 
embodiment of the present invention 
[ 0021 ] FIG . 6B illustrates a cutaway view of the PMVR , 
at right angle to the view of FIG . 6B ; 
[ 0022 ] FIG . 7 illustrates cross - sectional detail of a mate 
rial mixing chamber of the PMVR , in accordance with an 
embodiment of the present invention ; 
[ 0023 ] FIG . 8A illustrates a front plan view of a lamella 
disk , in accordance with an embodiment of the present 
invention ; 
[ 0024 ] FIG . 8B illustrates a sectional view of the lamella 
disk of FIG . 8A along axis A - A ; and 
[ 0025 ] FIG . 9 illustrates cross - sectional detail of another 
PMVR , in accordance with an embodiment of the present 
invention ; and 
[ 0026 ] FIG . 10 illustrates a process in accordance with an 
embodiment of the present invention . 
[ 0027 ] The headings used herein are for organizational 
purposes only and are not meant to be used to limit the scope 
of the description or the claims . To facilitate understanding , 
like reference numerals have been used , where possible , to 
designate like elements common to the figures . 

fractions having a lower boiling point , and to change the 
colloidal structure of the hydrocarbon liquid including a 
decrease in viscosity . 
[ 0031 ] Embodiments provide a method and system 
designed to destabilize , weaken , shear or even crack up 
molecular bonds in liquids , for example , a colloid hydro 
carbon medium , mineral oils or related substances , in order 
to thus receive , in the course of the subsequent refining 
process , an increased portion of short chains and low - boiling 
point fractions . Weakening or destabilizing the molecular 
bonds may mean , for instance , that the molecular bonds 
enter an unstable energy state , i.e. , a state higher than the 
minimum energy . At such a higher energy state , the molecu 
lar bonds are susceptible to breaking upon addition of a 
lesser amount of energy compared to molecular bonds not at 
the higher energy state . 
[ 0032 ] In quantum - mechanical analysis , a predetermined 
volume of hydrocarbon liquid ( e.g. , crude oil , fuel oil , etc. ) 
may be analyzed as a quantum - mechanical system that 
behaves as a single molecule having molecular bonds that 
are tightened by strong covalent bonds . In this analysis , the 
quantum - mechanical system is not describable using exact 
chemical formulas , nor by constants like melting and boiling 
points , dielectric permittivity , dipole moment , loss angle , 
electrical conduction , heat content ( enthalpy ) AH ° , AS , and 

of 

so forth . 
[ 0033 ] If this quantum - mechanical system is excited by 
imparting an intensive energy in substantially any form , then 
the quantum - mechanical system becomes unstable , and vari 
ous processes will occur like destruction , breakage and 
re - forming / redistribution of molecular bonds , division of the 
quantum - mechanical system into low - molecular and high 
molecular compounds . Characterizing the resulting com 
pounds as linear , cyclic , aromatic etc. , is not meaningful 
because , under the quantum analysis , it is the state of the 
quantum - mechanical system under conditions of force fields 
of the environment that is meaningful , rather than the 
compositions of the various compounds within the quantum 
mechanical system . 
[ 0034 ] Crude oil or fuel oil is not a physical mixture , and 
the processing of it is not a physical process of reforming , 
remixing , and the like . Rather , processing of crude oil or fuel 
oil is a chemical reaction which can be represented by 
Equation ( 1 ) below : 

Primary hydrocarbon liquid = Light fractions + Heavy 
residue + AH 

DETAILED DESCRIPTION 

[ 0028 ] As used throughout this application , the word 
“ may ” is used in a permissive sense ( i.e. , meaning having 
the potential to ) , rather than the mandatory sense ( i.e. , 
meaning must ) . Similarly , the words “ include ” , “ including ” , 
and “ includes ” mean including but not limited to . 
[ 0029 ] The modifier “ about " when used with a range ( e.g. , 
" about X to Y ' ) should be understood to apply to both ends 
of the range ( i.e. , equivalent to “ about X to about Y ” ) unless 
a different meaning is clearly indicated explicitly or by the 
context of usage . 
( 0030 ) Embodiments of the present invention generally 
relate to a procedure for the treatment of a liquid , in 
particular a colloid hydrocarbon medium , mineral oil or the 
like ( generically , " hydrocarbon liquid " or " colloidal hydro 
carbon liquid ” ) , in order to increase the content of light 

[ 0035 ] where AH is a change of the heat content in the 
system ( i.e. , an enthalpy or a reaction energy ) . A positive 
change in heat content may be released as thermal energy 
and / or other forms of energy ( e.g. , photons ) . A negative 
change in heat content is accounted for by an infusion of an 
external source of energy . 
[ 0036 ] Embodiments utilize technology based on a free 
radical chemical chain reaction , which causes the cold 
cracking of hydrocarbon polymers in a liquid ( e.g. , crude 
oil ) and the restructuring of the liquid ( i.e. , changing the 
molecular compound composition ) due to excitation of 
vibrational degrees of freedom of molecules , while modi 
fying the physical vacuum density inside the reactor . The 
cold cracking is operable at least within a temperature range 
of 70 degrees Celsius or lower to 150 degrees Celsius or 
lower . In some embodiments , the cold cracking is operable 
within a temperature range of at least 70 degrees Celsius to 
100 degrees Celsius or lower . Embodiments result in 
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improved quality as indicated by composition , viscosity , and 
density , achieved by processing the liquid . 
[ 0037 ] The physical basis for the types and sequences of 
processes operating on the liquid is a one - stage or two - stage 
stochastic resonance ( “ SR ” ) between and among : ( 1 ) the 
apparatus and system performing the process steps as a 
single oscillatory system , and ( 2 ) the molecular components 
in the liquid . The single oscillatory system refers to com 
ponents that are coupled such that they respond in a “ normal 
mode ” to oscillatory vibrations described herein . The single 
oscillatory system includes the PMVR plus its physical 
support and bracing , a hydrodynamic mixer and mixing 
chamber , associated piping between components , pumps to 
move around the hydrocarbon liquid during processing , and 
hydrocarbon feedstock . 
[ 0038 ] The stochastic resonance is under conditions of a 
modified energy density of a physical vacuum , produced by 
a circularly - operating mechanical vibrator according to the 
Unruh effect discussed herein , within a pump magnetic 
vacuum reactor ( “ PMVR ” ) that acts on polymer macromol 
ecules . A hydrocarbon liquid of polymer macromolecules 
may be referred to as a polymeric system . The area of a 
polymeric system operated upon by frequency fluctuations 
will be approximately four orders of magnitude smaller than 
the area of a polymeric system operated upon by a mechani 
cal system , therefore direct resonant interaction is not fea 
sible for a stochastic resonant system . FIG . 1 illustrates a 
difference in scale of resonant frequencies between a 
mechanical system ( a ) , a micelle of colloids ( b ) and a 
polymer molecule ( c ) . 
[ 0039 ] FIGS . 2A - 2C illustrate the spectra of acoustic 
phonons ( curve “ 1 ” ) and optical phonons ( curve “ 2 ” ) . 
Acoustic phonons pump energy into optical phonons in this 
mechanism , leading to " heating " of an electron subsystem of 
polymers and dispersion electrons , i.e. , the acoustic phonons 
reduce electron correlation in polymeric molecules . Electron 
correlation in this context refers to interaction among elec 
trons in the electron structure of a quantum system . Corre 
lation energy is a measure of how much the movement of 
one electron is influenced by the presence of all other 
electrons in the quantum system . 
[ 0040 ] FIGS . 3A and 3B illustrate symmetry of a carbon 
chain . FIG . 3C illustrates a common potential surface over 
laid with a potential surface of a symmetric molecular 
system from molecules of different dynamic structure and 
with a degenerated electron subsystem . 
[ 0041 ] Dissociation of carbon bonds occurs due to the 
Jahn - Teller effect . Interaction of ultrasound fields and acous 
tic phonons in the carbon chains leads to generation of 
optical phonons and to excitation of an electron subsystem . 
Shortly thereafter , the excited electron subsystem decays to 
release correlation energy of electrons and , hence , decreases 
correlation in the excited electron subsystem . This causes 
high anharmonicity in the excited electron subsystem . 
[ 0042 ] Anharmonic electron potential ( i.e. , a fluctuating 
average field of electrons ) in the carbon - chain ( “ CC ” ) , 
depending on oscillations of nuclei , has a high level of 
symmetry in its nuclear system , leading to formation of 
vibronic states of a degenerate system ( i.e. , equal energy ) of 
electron terms of covalent CC - bonds . Such electron - oscil 
latory states of molecules , having a different configuration of 
dynamics , lie on one potential surface , i.e. , has identical 
energy as illustrated in FIG . 3C . 

[ 0043 ] The received raised electron states of these bonds 
with low electron correlation form antibinding a - orbitals 
instead of binding a - orbitals ( FIG . 4C ) . These raised 
vibronic states turn on repulsive states and further move 
according to the Jahn - Teller effect . 
[ 0044 ] FIG . 4A illustrates a change in level of high sym 
metry of a fragment of a CC - chain ( left side ) at dissociation 
of CC - bonds ( right side ) . FIG . 4B illustrates electron density 
of CC - bonds of a carbon chain . FIG . 4C illustrates a change 
of energy of electron orbitals of C - atoms as distance 
between the carbon atoms changes ( left side ) , and the levels 
of electron density of binding and antibinding of a C - atom 
( right side ) . 
[ 0045 ) Degeneration of electron level changes the nuclear 
configuration according to the Jahn - Teller effect , acting to 
remove the electron degeneration . This condition corre 
sponds to movements of nuclear systems that lower sym 
metry of a nuclear configuration . FIG . 4C illustrates this 
movement , specifically a displacement of nuclei that 
increases the distance between them . 
[ 0046 ] Degeneration is promoted by transforming electron 
terms of antibinding a - orbital and electrons transitioning 
between s and p orbitals . This set of processes in an electron 
and nuclear configuration enables dissociation of CC - bond . 
Electron - oscillatory i.e. , vibronic ) interactions underlie 
many chemical reactions including depolymerization reac 
tions . 
[ 0047 ] These processes under normal physical conditions 
( e.g. , normal density of the physical vacuum ) require a 
significant use of energy . As the energy density of the 
physical vacuum changes , the amount of energy used 
changes . 
[ 0048 ] The theoretical foundations of the physical vacuum 
technology are presented in the works of leading physicists 
and are shown in the form of quantum electrodynamic 
phenomena known as the Casimir effect , Unruh effect , 
Sokolov - Ternov effects , Lamb shift ( i.e. , shift of electron 
levels ) , and others . During the creation of the Theory of 
General Relativity , Einstein introduced an additional term 
the cosmological constar denoting an existence in astro 
nomical space of a force that prevent the compression of 
matter and thus the compression of the universe under the 
influence of gravitational forces . The force preventing the 
compression of matter is manifested by the concept of a 
“ physical vacuum ” as a special material medium with a 
special physical state and which provides a state with a 
negative density sign . See equation ( 2 ) below for one result 
of the Theory of General Relativity . 

Ruy- ( 1/2 ) & u » R = ( ( SAG ) / c4 ) Tuv + Aguv ( 2 ) 

[ 0049 ] Where “ A ” is the cosmological constant 
[ 0050 ] Processes in a vacuum are the cause of the expan 
sion of the universe ( according to Gliner ) , which is 
expressed by the vacuum equation of state , formulated by 
De Sitter in the Einstein equations he modified . Theory 
holds that p = -? , which means the direct proportionality of 
the pressure of matter ( p ) to the negative energy density of 
the vacuum ( E ) . 
[ 0051 ] The mechanism of induction of vacuum flows with 
a change in vacuum density , and the rotational motion of the 
material masses , is described by the angular velocity and 
angular displacement vector . In this situation , according to 
Einstein , the sign of these quantities of the physical vacuum 
must be reversed and the negative vector of the angular 
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velocity and angular displacement vector of vacuum induces 
a vacuum flow in the direction opposite to the flow of 
material masses . 
[ 0052 ] In quantum theory , the basic state of matter is 
" empty space ” with a special structure , called a physical 
vacuum according to Dirac . The vacuum state is the ground 
state ( i.e. , the lowest level ) of energy of material particles 
and fields . The theoretical foundations of these states are 
developed in and described in detail in the field of quantum 
electrodynamics ( “ QED ” ) and quantum chromodynamics 
( " QCD " ) . 
[ 0053 ] The material sources ( i.e. , particles such as elec 
trons , protons , etc. ) of the field are surrounded by virtual 
quanta , i.e. , the zero state of the electromagnetic field 
( “ EMF ” ) . Around the masses and electric charges are cre 
ated real quanta ( with a non - zero energy ) . An atom inter 
acting with an electromagnetic vacuum field in the ground 
state is surrounded by a cloud of virtual photons . Near the 
field source , the boson field contributes to the field energy 
density . 
[ 0054 ] With respect to interactions in the physical 
vacuum , the material field of an object acts as a source of 
EMF , and the internal dynamic structure of the sources is 
influenced by the virtual field . There is a continuous process 
of energy fluctuations — the creation and annihilation of 
pairs of virtual particles and antiparticles . Despite their 
virtual and ephemeral nature , they put pressure on the 
material media in a process known as the static Casimir 
effect . Along with this effect , charges are also affected by the 
dynamic Casimir effect , which is a transformation of physi 
cal vacuum fluctuations into real particles ( in particular , 
photons ) . Classical physics considers “ zero ” vacuum oscil 
lations as quasi - elastic acoustic oscillations in a continuous 
medium , 
[ 0055 ] The interaction with a physical vacuum determines 
the behavior of electrons , their interaction with positive 
charges in an atom and an equilibrium structure of atoms and 
molecules that form at normal physical vacuum density . 
[ 0056 ] The interaction with the physical vacuum strongly 
influences the electron state in the atom , in particular the 
properties of the electron shells of the atoms . Physical 
vacuum polarization , as its energy density increases , 
removes the degeneracy of electrical levels . Electrons can 
emit and absorb a virtual photon , while its interaction with 
the Coulomb field of the nucleus changes and it receives a 
pulse . This results in a decrease in the localization of the 
electron's wave function near the nucleus at the s - level 
orbital . This noticeably changes the electron’s frequency 
near the nucleus , raising it to 1 GHz . A modification of the 
Coulomb field with physical vacuum polarization shifts the 
s - level by 25 MHz . This is manifested in the effect of 
splitting levels , i.e. , the Lamb shift . Accordingly , a decrease 
in the physical vacuum density leads ( i.e. , increases the 
probability ) of degeneracy of the electron levels . 
[ 0057 ] According to the Unruh effect , a real mass moving 
with acceleration induces the appearance ( i.e. , changes the 
structure ) of a physical vacuum in the surrounding space . 
The Unruh effect is present in any accelerating material 
system , such as an elementary particle , atom , molecule , 
crystal , solid or liquid body . The accelerating material 
system may include a material rotating around an axis of 
rotation ( including uniform circular motion ) , which experi 
ences radial ( i.e. , centripetal ) acceleration . The Unruh effect , 
when arising from a rotating mass having a moment of 

rotation and radial acceleration , induces a vacuum flow , the 
quality and composition of which varies with the material 
being rotated and characteristics of the rotation . The vacuum 
flow , according to Einstein - de Sitter's rule , has a negative 
sign of the moment of rotation relative to the moment of 
rotation of the real mass . A directed vacuum flow is formed 
in the direction opposite to the moment of rotation of the real 
domain . This directed vacuum flow creates displacements of 
the vacuum environment with the formation of a region with 
a modified vacuum density and a region of increased 
vacuum density . In an area with a modified vacuum density , 
Lamb effects take place in the electron structure . In an area 
with a lower vacuum density , the effects of electron states 
degeneration increase , with the development of Jahn - Teller 
effects , with degeneration of electron levels of vibronic 
states of molecules . 
[ 0058 ] The Unruh effect is an example of a vacuum and 
magnetic influence . To increase the Unruh effect generated 
by a rotating material ( the rotating material being , e.g. , a 
rotating source substance or composition thereof , generi 
cally " source substance ” ) upon a target substance being 
processed ( the target substance being , e.g. , crude oil or other 
hydrocarbon ) , the material to rotate is selected according to 
principles of its resonant interaction with oil . 
[ 0059 ] The selection principles for the rotating material 
include , first , that the rotating material should include mol 
ecules ( or molecule groups ) whose concentration should 
increase in the processed material during processing . Sec 
ond , the rotating material should include ionic and low 
molecular components that are part of the solvate shells of 
the colloidal system of the target substance . The process may 
operate with unregulated or loosely regulated temperature 
and pressure conditions in the PMVR . Third , the rotating 
material should have predetermined IR and / or Raman 
absorption and emission bands that coincide with the bands 
of the target substance . For example , the rotating material 
will have a greater beneficial effect upon the target substance 
as the IR and / or Raman spectrum of the rotating material 
better matches or correlates with the IR and / or Raman 
spectrum of the target substance ( or processed product 
thereof ) . Each target substance may have a respective source 
substance that acceptably matches the target substance . An 
acceptable match of the source substance may be selected or 
prepared according to predetermined Infrared ( IR ) / Raman 
vibrational spectra criteria . The resulting source substance 
forms a vacuum flow that has increased effect upon the 
respective target substance , compared to a vacuum flow 
from non - matching source substances . 
[ 0060 ] In one embodiment , the source substance may be a 
hydrocarbon colloidal substance having an IR / Raman spec 
trum wavenumber shift of about 400 cm - l to about 4,000 
cm - 1 . 
[ 0061 ] IR / Raman Spectroscopy . 
[ 0062 ] As known in the art , Raman spectroscopy is a form 
of vibrational spectroscopy , much like infrared ( IR ) spec 
troscopy . However , whereas IR bands arise from a change in 
the dipole moment of a molecule due to an interaction of 
light with the molecule , Raman bands arise from a change 
in the polarizability of the molecule due to the same inter 
action . This means that these observed bands ( corresponding 
to specific energy transitions ) arise from specific molecular 
vibrations . When the energies of these transitions are plotted 
as a spectrum , they can be used to identify the molecule as 
they provide a “ molecular fingerprint ” of the molecule being 
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[ 0069 ] If the wavelength of a photon or phonon source is 
within the electronic spectrum of a molecule then the 
intensity of some Raman - active vibrations increases by a 
factor of about 102-104 . This resonance enhancement or 
resonance Raman ( RR ) effect may be useful . Resonance 
enhancement does not begin at a sharply defined wave 
length . Enhancement of 5x - 10x is commonly observed if the 
exciting source is within even a few hundred wavenumbers 
below the electronic transition of a molecule . This pre 
resonance enhancement may also be experimentally useful . 
RR is best observed in molecules possessing vibrations that 
can be resonantly enhanced . 
[ 0070 ] A Raman spectrum ( e.g. , a stokes - scattered Raman 
spectrum ) is a plot of the intensity of Raman scattered 
radiation as a function of its frequency difference from the 
incident radiation ( usually in units of wavenumbers , cm- ' ) . 
This difference is called the Raman shift . Note that , because 
it is a difference value , the Raman shift is independent of the 
frequency of the incident radiation . Each Raman spectrum 
has a characteristic set of peaks that allow it to be distin 
guished from another Raman spectrum . 

observed . Certain vibrations that are allowed in Raman are 
forbidden in IR , whereas other vibrations may be observed 
by both techniques although at significantly different inten 
sities thus these techniques can be thought of as comple 
mentary . Thus IR and Raman spectroscopy have similar 
effects upon a target hydrocarbon for the purpose of cracking 
molecular hydrocarbon chains . 
[ 0063 ] Raman scattering of a photon by a molecule can 
occur with a change in vibrational , rotational or electronic 
energy of the molecule . Embodiments herein are concerned 
primarily with the vibrational Raman effect . The difference 
in energy between an incident photon and a corresponding 
Raman scattered photon is equal to the energy of a vibration 
of the scattering molecule . The Raman effect arises when a 
photon is incident on a molecule and interacts with the 
electric dipole of the molecule . It is a form of electronic 
( more accurately , vibronic ) spectroscopy , although the spec 
trum contains vibrational frequencies . In classical terms , the 
interaction can be viewed as a perturbation of the molecule's 
electric field . In quantum mechanical terms the scattering 
can be described as an excitation to a virtual state lower in 
energy than a real electronic transition with nearly coinci 
dent de - excitation and a change in vibrational energy . In the 
Raman effect the electron excited in the scattering process 
decays to a different level than that where it started and is 
termed inelastic scattering . 
[ 0064 ] Numerically , the energy difference between the 
initial and final vibrational levels , or Raman shift in wave 
numbers ( cm- ) , is calculated as the difference in the recip 
rocal of incident and scattered wavelengths , in which inci 
dent and scattered refer to the wavelengths ( in cm ) of the 
incident and Raman scattered photons , respectively . 
[ 0065 ] The vibrational energy is ultimately dissipated as 
heat . At room temperature the thermal population of vibra 
tional excited states is low , although not zero . Therefore , the 
initial state is the ground state , and the scattered photon will 
have lower energy ( longer wavelength ) than the exciting 
photon . A small fraction of the molecules are in vibrationally 
excited states . Raman scattering from vibrationally excited 
molecules leaves the molecule in the ground state . 
[ 0066 ] The energy of a vibrational mode depends on 
molecular structure and environment . Atomic mass , bond 
order , molecular substituents , molecular geometry and 
hydrogen bonding all affect the vibrational force constant 
which , in turn dictates the vibrational energy . For example , 
the stretching frequency of a phosphorus - phosphorus bond 
ranges from 460 to 610 to 775 cm- for the single , double 
and triple bonded moieties , respectively . 
[ 0067 ] Typical strong Raman scatterers are moieties with 
distributed electron clouds , such as carbon - carbon double 
bonds . The pi - electron cloud of the double bond is easily 
distorted in an external electric field . Bending or stretching 
the bond changes the distribution of electron density sub 
stantially , and causes a large change in induced dipole 
moment . 
[ 0068 ] A quantum - mechanical approach to Raman scat 
tering theory relates scattering frequencies and intensities to 
vibrational and electronic energy states of a molecule . 
Standard perturbation theory treatment assumes that the 
frequency of the incident photons or phonons is low com 
pared to the frequency of the first electronic excited state . 
Small changes in the ground state wave function are 
described in terms of the sum of all possible excited vibronic 
states of the molecule . 

Application to the Embodiments 
[ 0071 ] Let a processing channel refer to a sequence of 
nodes installed in a system , through which a liquid ( e.g. , a 
colloid hydrocarbon medium ) passes during processing . The 
physical basis for embodiments in accordance with the 
present disclosure is the application of an acoustic field to 
the liquid in the processing channel . In particular , the 
physical basis is the organization of a resonant interaction of 
the hydrocarbon liquid in the processing channel to provide 
energy transfer to a limited set of molecular degrees of 
freedom , with a significant reduction in energy costs com 
pared to the process of scattering in many degrees of 
freedom of the molecular system . 
[ 0072 ] The source of the energy transferred to the molecu 
lar degrees of freedom is a device that excites vibrations in 
a hydrocarbon liquid medium . Under one or two stage 
stochastic resonance , and in the presence of a modified 
physical vacuum density , some bonds are broken and mac 
romolecules are transformed into free radicals . Such free 
radicals are very active and will cause a number of chemical 
reactions to occur in polymers in the hydrocarbon liquid 
medium . Although these processes of free radical transfor 
mation depend on neighboring macromolecules , phonon 
excitation and electron state of macromolecules fragments , 
the processes are mostly spontaneous . 
[ 0073 ] System Overview : 
[ 0074 ] A process to decompose polymeric compounds in 
a hydrocarbon medium includes treating the hydrocarbon 
medium by thermal , acoustic and mechanical effects against 
the background of a modified physical vacuum density . A 
change in the physical vacuum density significantly 
increases the probability of tunnel electron transitions from 
the dissociation of covalent and others bonds in molecular 
systems against the background of temperature and 
mechanical ( acoustic ) fields in the medium . The process 
makes it possible to reduce the required power consumption 
by a factor of several times compared to the power expended 
during conventional thermal cracking . 
[ 0075 ] A system and apparatus to carry out processes of 
cold cracking of hydrocarbons in the hydrocarbon medium 
under condition of modified physical vacuum includes a 
pump acoustic field generator ( “ PAFG ” ) that performs 
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medium pumping and acoustic treatment of the medium in 
presence of a modified physical vacuum . The PAFG is 
designed to impart acoustic and mechanical effects on the 
environment by design elements such as a relief and shape 
of lamellae , gratings on an output channel of the PAFG 
casing , and gratings arranged along an outer circumferential 
portion of the lamella disk . 
[ 0076 ] The system further includes a rotating drum unit 
( also known as a vacuum action source unit , “ VASU ” ) , 
which processes the hydrocarbon medium in a single hous 
ing within a pump magnetic vacuum reactor ( “ PMVR " ) . The 
hydrocarbon medium rotates as it is processed , and the 
rotating hydrocarbon medium in the drum is a source of 
vacuum flow , which changes the density of the physical 
vacuum in a middle portion and in the PMVR . 
[ 0077 ] An exposure chamber is situated in the middle of 
the housing between the PAFG and the drum unit . The 
chamber is coupled to an inlet pipe through which the 
hydrocarbon medium flows for treatment . The hydrocarbon 
medium is supplied to the center of the front wall of the 
drum unit housing . The hydrocarbon medium fills the expo 
sure chamber , passes out an outlet passage of the exposure 
chamber , and passes into a central opening of the pump 
acoustic field generator . After treatment , an impeller forces 
the treated hydrocarbon medium into an outlet pipe coupled 
to the PMVR . 
[ 0078 ] In the PMVR , the hydrocarbon medium is under 
the influence of mechanical , acoustic and thermal fields in 
conditions of modified physical vacuum density , i.e. , under 
conditions of increased probability of quantum tunnel tran 
sitions , allowing the one or two stage stochastic resonance 
to occur , and leading to a dissociation of chemical bonds . 
[ 0079 ] Lamellae of the pump acoustic field generator and 
the VASU are driven by different electric motors with 
independent control , which allows a system operator to 
control separately the speed of pumping hydrocarbon mate 
rial , and the level and the way of change in the density of 

modified vacuum density , which reduces the strength of the 
C — C bond . In this case , the bond is not capable of holding 
the C atoms together and the C atoms disassociate and break 
the C — C bond . The physical vacuum includes the electro 
magnetic vacuum . 
[ 0083 ] System Details : 
[ 0084 ] FIG . 5 illustrates a schematic of a system 500 in 
accordance with an embodiment of the present invention . 
The overall system configuration of the number of units may 
vary depending upon the type of material used as the 
incoming hydrocarbon liquid feedstock , and upon the 
desired application or output products . 
[ 0085 ] At a high level of description , system 500 operates 
on the follow principles : A processing block including an 
oscillator - reactor with a system of pipelines with a set of 
control sensors and adjusting valves . A block of auxiliary 
pumps is included in the system of distribution of material 
flows . External tanks temporarily store the hydrocarbon 
liquid from the system between the processing stages . A 
hydrodynamic mixer homogenizes the hydrocarbon liquid 
between processing stages . A cooling system helps maintain 
desired temperature levels in the processing line at different 
nodes . 
[ 0086 ] Different materials ( e.g. , water , diluent , gas , etc. ) 
may be administered to achieve the desired parameters of 
the product obtained at different stages of processing the 
hydrocarbon liquid . Depending upon a selected processing 
mode and type of material , the processing targets may be the 
result of an open system or a closed loop . 
[ 0087 ] At a lower level of description , system 500 
includes inlet 551 to accept feedstock for processing , such as 
unprocessed or partially processed hydrocarbon liquid . The 
feedstock is drawn in by pump 504 , through a first auxiliary 
tank 553 , and then is fed to hydrodynamic mixer 505 . 
Hydrodynamic mixer 505 mixes the feedstock from inlet 
551 together with partially processed product from short 
bypass 508 and long bypass 509 , and with H , or other type 
of light hydrocarbons from inlet 510. Separate bypasses 508 , 
509 may be useful in order to improve homogenization and 
to increase a concentration of new type of activated or fresh 
hydrocarbon liquid for improved quality and efficiency . For 
a continuous chain reaction , short bypass 508 supplies 
activated feedstock containing free radicals . The relative 
volumes or flow rates of each of the inputs to hydrodynamic 
mixer 505 will be based upon the type of feedstock , the type 
of light hydrocarbon from inlet 510 , the desired output 
products of the process , and the thermodynamic working 
regimes needed to produce the desired output products . 
Valve 506 may be used to form different mixture ratios of 
short bypass 508 and the long bypass 509 to be fed back to 
hydrodynamic mixer 505 . 
[ 0088 ] Pressure indicator PI and temperature indicator TI 
monitor the pressure and temperature respectively of the 
output of hydrodynamic mixer 505. The output of hydro 
dynamic mixer 505 then is fed through valves ( s ) ( e.g. , a 
motorized valve and auxiliary hand valve paired together ) 
and supply pipe 512 into pump magnetic vacuum reactor 
501 ( i.e. , the pump reactor ) , within which the majority of 
processing takes place . 
[ 0089 ] A shift of chemical balance , aside from depolymer 
ization , is carried out by adjusting the operation of PMVR 
501 , with the help of electrical motor 502 and motor 503 , 
thus modifying the density of the physical vacuum . 

vacuum . 

[ 0080 ] The PMVR adds a powerful source of magnetic 
physical vacuum action and acoustic influence on the hydro 
carbon medium . In the presence of a modified density of 
physical vacuum , acoustic influence causes a significant 
weakening of different types of chemical bonds . 
[ 0081 ] The main principle of operation is : First , modifying 
the physical vacuum density in the volume of the hydrocar 
bon medium being processed . Second , allowing state tran 
sitions of electrons in the electron shell of molecules . Third , 
modifying a molecular and colloidal structure of the hydro 
carbon material . The result is improved processing effi 
ciency and degree of processing quality . 
[ 0082 ] By selecting and controlling specific frequencies of 
the acoustic field , the acoustic field will create acoustic 
phonons that vibrate molecules of the liquid on a molecular 
scale . This is in contrast to larger - scale vibrations of a bulk 
material that provide a relatively more coherent vibration of 
the entirety of a bulk material . Energy from the acoustic 
phonons is transferred to the electron states of atoms in the 
molecules of the liquid . The result of this control of the 
acoustic field is to transfer energy to a wide range of 
vibrational degrees of freedom while reducing the density of 
a physical vacuum ( including an electromagnetic quantum 
vacuum ) , allowing the process to be performed at low 
temperatures ( i.e. , cold cracking ) . Bond breaking occurs 
when molecular groups oscillate relative to each other at a 
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[ 0090 ] In system 500 a second pump 507 , at the outlet , is 
used to create a soft turbulent flow regime after vigorous 
stirring by contacting the feedstock with the walls and 
rotating lamellae 801 inside pump magnetic vacuum reactor 
501. Lamellae 801 are a feature of a lamella disk 800 , and 
are described in greater detail below in connection with FIG . 
8. In particular , pump 507 is used when the reaction process 
is to be stopped , and to pump the treated material to its final 
destination ( e.g. , a tank farm , a pipe line , etc. ) . 
[ 0091 ] In the second pump 507 , free radicals are recom 
bined in the absence of conditions for bond dissociation 
( such as the Jahn - Teller effect ) by interaction of highly 
reactive radicals with a hydrogen source ( e.g. , water , low 
molecular hydrocarbons ; hydrogen ) . These reactions reduce 
the concentration of free radicals and interrupt chemical 
chain reactions , thereby interfering with polymerization 
processes . 
[ 0092 ] Increased transmission of energy into micelles 
occurs when frequencies in the polymeric system construc 
tively add to acoustic frequencies in the medium induced by 
the PMVR 501 . 
[ 0093 ] The dissociation of chemical bonds is carried out in 
PMVR 501 by an acoustic impact on the medium ( i.e. , the 
hydrocarbon liquid ) under conditions of modified density of 
the physical vacuum . Vortex pump 503 supplies the medium 
and is a source of hydrodynamic and acoustic effects on the 
environment within PMVR 501 , specifically a portion 
within PMVR 501 known as a vacuum action source unit ( or 
drum unit ) , changes the energy density of the physical 
vacuum . More specifically , the configuration and relief of 
the lamellas ( e.g. , quantity , surface shape and roughness of 
the lamellas ) coupled to vortex pump 503 create pressure 
pulsations and an increase in temperature , causing acoustic 
and thermal effects on and within the medium . In the 
turbulent streams generated by PMVR 501 , there are fields 
of pulsating electromagnetic voltages whose frequency , den 
sity and acoustic power depend upon of the flow , in par 
ticular depend upon the flow rate and feedstock medium 
density . The pulsating electromagnetic voltages determine 
the speed of transfer of momentum through any cross 
sectional surface of medium flow due to flow rate pulses . 
The physical description of the fields in the hydrocarbon 
liquid is given by an equation of continuity in time and an 
amount of motion along the X - axis , having the form shown 
in Equation ( 3 ) below . 

[ 0103 ] y — co - ordinate of volume dV of liquid , 
[ 0104 ] distance from an element of volume of a liquid 
to a supervision point , 
[ 0105 ] X— co - ordinate of a point of supervision in a sound 
field , 
[ 0106 ] u , speed of currents of pulsations of a liquid , 
[ 0107 ] U.exit speed of the liquid from a nozzle , 
[ 0108 ] D — the size of an exhaust outlet , 
( 0109 ] Q -an angle of distribution of a sound , 
[ 0110 ] 0 - an angle between an expiration and supervision 
direction , 
[ 0111 ] I - intensity of a sound , 
[ 0112 ] L - characteristic spatial scale of pulsations of 
speed , 
[ 0113 ] 0 — characteristic frequency ( in system of co - ordi 
nates ) , 
[ 0114 ] 4_function of influence of effect of convection on 
acoustic radiation . 
[ 0115 ] The sources of turbulent flow in the reactor oscil 
lator feedstock ( i.e. , the hydrocarbon liquid being processed ) 
are the impeller and the relief of channels located in the 
lamella disk 800. Flows generated by blades of the stator are 
sources of pressure waves in the acoustic and hypersonic 
field ( hypersonic being above about 1 GHz ) , which in turn 
engage with the hydrocarbon liquid being processed . 
[ 0116 ] A quantum - mechanical representation of the acous 
tic and thermal fields excited in the treated environment 
includes fields of acoustic and optical phonons . Vibronic 
state molecular systems bring together the optical and acous 
tic phonons at the expense of convergence of their energy 
options , such as the velocity of the electrons and nuclei . 
[ 0117 ] This creates conditions for the absorption of acous 
tic phonons and pumping energy into optical phonons . A 
phonon absorption process is determined by the anharmo 
nicity of the medium ( in this case , the C — C bonds ) and is 
determined in accordance with Equations ( 4a ) - ( 4b ) below . 

dE ( 4a ) 
— ??? = dt 4Nm3 

eBTW [ l.f3 ( ks , k , k } ] ] ( ebtw - 1 ) 2 
k 

[ ( ws + w ' – w ) A?ks + k ' - k ) ] ( 4b ) 

Stilv . - Claro ( 3 ) 

[ 0118 ] The process of absorbing acoustic phonons ( i.e. , 
phonon processes ) with the energy pumped into the optical 
branch is facilitated in a stochastic resonance ( SR ) condi 
tion , increasing the probability of transition between states 
of the system . The transition probability is given by Equa 
tion ( 5 ) below . 

- po 
a² 

47C ax : 0x -dV ( y ) more V 

( einn'n ' - 1 ) ( 5 ) 
Ca ( t ) = Wnln 

[ 0094 ] In Equation ( 3 ) and all other equations herein , the 
following notation is used : 
[ 0095 ] p - density of medium , 
[ 0096 ] n - factor of shear viscosity of medium , 
[ 0097 ] p— pressure , 
[ 0098 ] t - time , 
[ 0099 ] T - time for which the sound wave extends from a 
source , 
[ 0100 ] Co - Speed of distribution of a sound in medium , 
[ 0101 ] Tj_tensor of differences of pressure in a stream 
and the based medium , 
[ 0102 ] dv — an element of volume of a liquid , 

[ 0119 ] High thermal energy phonons are generated by 
" resonance ” in the system bands of stochastic resonance , 
which are amplified by the acoustic band and by noise in the 
thermal phonon background . An equilibrium state of the 
system is derived from the equilibrium conditions for SR 
occurring according to the Jahn - Teller effect . 
[ 0120 ] At a high level of dynamics of a nuclear subsystem 
( e.g. , a mechanical resonance of the subsystem ) in multi 
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[ 0130 ] Complex , high - molecular compounds decompose 
through two mechanisms : First , a hydrogen atom transfers to 
a rupture location with formation of saturated and unsatu 
rated low - molecular radicals . Second , by the formation of 
two free radicals , which can participate in isomerization 
reactions , recombination and disproportionation . 
[ 0131 ] The second stage is a continuation of a chain 
reaction of radicals . Four types of free radicals enter reac 
tions : 
[ 0132 ] ( 1 ) Fragmentation of a radical : 

CH3CO . = CH3 . + CO 
[ 0133 ] ( 2 ) Transfer of a radical : 

CC13 . + CH2CH = CH2 = CC13H + CH2 = CH - CH2 . 
[ 0134 ] ( 3 ) Branching reactions : 

CF3 . + 20N3 - SN3 = CF3H + CH3 . CH3 
[ 0135 ] ( 4 ) Attachment of a radical : 

CH3 . + CH2 = CH2 = CH2CH2CH2 . 

nuclear system , there are nuclear configurations with high 
levels of symmetry of local nuclear configurations . Such 
nuclear configurations with high symmetry are present in 
micellar oil colloid structures ( e.g. , asphaltenes , rubber , and 
hydrocarbon high polymer globules ) . A micellar structure 
( or a micelle ) is known in the art as an aggregate of 
molecules with a specific structure , and the micelle has a 
central part known as a core . Nuclear in this context refers 
to the core of the oil colloid micelle , including polymer 
molecules . 
[ 0121 ] In the background art , the dissociation of covalent 
C — C bonds is a free radical chemical reaction with an 
activation energy of 900 kcal / mol , and occurs ( in the thermal 
cracking technology ) at a temperature of over 500 degrees 
C. , and occurs at normal physical vacuum density . 
[ 0122 ] In contrast , in the present embodiments under 
conditions of a lower energy density of the physical vacuum , 
the energy required to change the structure of the electron 
system of atoms and molecules is significantly reduced and 
a chemical reaction can be carried out with a small use of 
energy . 
[ 0123 ] Breaking C — C bonds of hydrocarbon polymers 
with the formation of free - radical states of the atomic groups 
induces chemical peroxidation of hydrocarbons in a chained 
medium . 
[ 0124 ] Embodiments crack the covalent C — C bonds and 
other bonds by a free - radical chain reaction that decomposes 
of hydrocarbon polymers in three stages : first , an initiation 
stage of chain reaction ; second , a continuation stage of chain 
reaction , during which additional reactions may branch and 
continue ; and third , a termination stage of chain reaction , 
during which reaction chains are broken and any additional 
reactions are suppressed . 
[ 0125 ] The embodiments are directed to realization of this 
scheme of chemical process and constructed according to 
the specified stages of reactions . 
[ 0126 ] The first stage involves free radical reactions 
known as depolymerization . A schematic diagram of the 
formation of radicals - molecules ( molecular groups ) having 
unpaired ( free ) electrons is given below , in which hydrocar 
bons are disintegrated mainly by rupture of weaker CC 
bonds and CH - bonds : 

H. + C5H , CH2 = C6H6 + CHz . 
[ 0136 ] Macroradicals enter the same types of reactions , 
namely : ( 1 ) Radical fragmentation ; ( 2 ) Transfer of radicals ; 
( 3 ) Branching reactions ; and ( 4 ) Reactions of joining of 
radicals . 
[ 0137 ] Of these , the most widespread and important trans 
fer of radicals is the reaction of transfer of radicals including 
a separation of hydrogen atom . 
[ 0138 ] All of the processes to perform the second stage of 
chain reaction involve thermodynamic conditions of pres 
sure , temperature , and concentration of reagents under con 
ditions of modified physical vacuum density . 
[ 0139 ] The third stage involves cracking ( i.e. , chain break 
age ) , carried out by two reactions : ( 1 ) a recombination of 
radicals ; and ( 2 ) disproportionation of radicals , which is a 
bimolecular reaction process that forms radicals . The recom 
bination produces ( k ) 2n - C4H10 and the disproportionation 
of radicals can be expressed as : 

n - C2H5 . + n - C2Hg . = ( kp ) n - C2Ho + n - CH2 = CH2 
[ 0140 ] The energy of activation of these reactions is equal 
to zero . Termination of the radical chain reaction occurs 
mainly on hard surfaces with intense diffusion of radicals . 
[ 0141 ] Pump Magnetic Vacuum Reactor ( “ PMVR ” ) 
[ 0142 ] Background art devices for treating oil are 
designed on the basis of centrifugal pumps and mixers . The 
physics of dissociation of C — C bonds in these devices is 
based on pumping the binding energy sufficiently to over 
come a potential barrier , thereby organizing the correspond 
ing oscillatory processes in the feedstock . 
[ 0143 ] In contrast , embodiments in accordance with the 
present disclosure provide a method and a system based on 
a different physical principle . Embodiments increase the 
probability of tunneling electron transitions by changing the 
physical vacuum density in the volume of the feedstock ( i.e. , 
in the unprocessed or partially processed hydrocarbon liq 
uid ) without changing the binding energy . 
[ 0144 ] FIG . 6A illustrates an external view of a Pump 
Magnetic Vacuum Reactor ( “ PMVR " ) 600 in accordance 
with an embodiment of the present invention . FIG . 6B 
illustrates a cutaway view of PMVR 600 , at right angle to the 
view of FIG . 6B . PMVR 600 is a more detailed view of 
PMVR 501 of FIG . 5. PMVR 600 provides two resonant 

C2H6-2.CH3 , 

C2H6 > H + .C2H5 . 
( 0127 ] For the background art at 600 degrees C. , the 
constant of disintegration rate of CC - bonds is higher by a 
factor of approximately 1,000 compared to the constant of 
disintegration rate of CH - bonds . Therefore , the disintegra 
tion rate of CH - bonds is not significant compared to the 
disintegration rate of CC - bonds . 
[ 0128 ] Two variants exist for the formation of radicals : ( 1 ) 
a hemolytic disintegration of molecules , for which 
uncharged radicals are formed and the energy required is 
less than about 360 kJ / mol ; and ( 2 ) a heterolithic reaction 
involving a formation of charged ions and the energy 
required by the reaction is less than about 1200 kJ / mol . The 
first variant energetically requires less energy and thus is 
considerably more preferable and more probable than the 
second variant . 
[ 0129 ] The relative ease for which hemolytic bonds in 
hydrocarbons can rupture depends considerably on the sta 
bility of the radicals that were formed . 
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frequencies , via reducing the physical vacuum density with 
the help of the drum component inside pump magnetic 
vacuum reactor 501 . 
[ 0145 ] Major components of PMVR 600 include a pump 
acoustic field generator ( “ PAFG ” ) 603 ( also known as an 
oscillator reactor or a reactor pump ) adjacent to a middle 
portion 620 , which in turn is adjacent to a vacuum action 
source unit ( “ VASU ” ) 601 , ( also known as a drum unit ) 
opposite from PAFG 603. Middle portion 620 has a gener 
ally cylindrical interior shape that encloses exposure cham 
ber 602. PAFG 603 , VASU 601 and middle portion 620 
generally occupy a single housing . 
[ 0146 ] The function of VASU 601 is to generate an 
electro - magnetic field to change the structure of the physical 
vacuum and generate a vacuum flow . Feedstock ( either as a 
liquid or as a high density solid feedstock ) is introduced into 
VASU 601 and is subjected to a rotational force . The rotating 
feedstock in VASU 601 is a source of vacuum flow , which 
changes the density of the physical vacuum in VASU 601 . 
[ 0147 ] The function of exposure chamber 602 is to be a 
receptacle in which vacuum magnetic treatment takes place . 
In particular , middle portion 620 includes an inlet pipe 610 
through which the feedstock to be treated flows into expo 
sure chamber 602. The feedstock is supplied to the center of 
the front wall of VASU 601 , is exposed to the vacuum flow 
from VASU 601 , after which the feedstock fills the volume 
of exposure chamber 602 and passes into the central opening 
805 of the PAFG 603. PMVR 600 also includes a first 
electric motor 604 and second electric motor 605 that churns 
lamellae through the feedstock material . 
[ 0148 ] The function of PAFG 603 is to generate a pump 
acoustic field that provides the mechanical force and treat 
ment of the feedstock material from exposure chamber 602 
being treated . In particular , after processing , a lamella disk 
and impellers ( illustrated in FIG . 8 as impeller 803 and 
lamella disk 801 ) inject the processed feedstock into the 
outlet pipe 612 of the acoustic field generator 603 . 
[ 0149 ] In the exposure chamber 602 and the PAFG 603 , 
the feedstock is under the influence of mechanical , acoustic 
and thermal fields under conditions of reduced physical 
vacuum density , i.e. under conditions of increased probabil 
ity of tunneling electron transitions leading to the dissocia 
tion of chemical bonds . 
[ 0150 ] The components of PMVR 600 are designed to 
cause acoustic and mechanical effects in the environment of 
the PMVR 600 usage , including design features of the 
components such as : the relief and shape of the lamella 801 , 
a grating on the interior of output channel 706 , and the 
grating 807 on the circumferential edge region of lamella 
disk 800 . 
[ 0151 ] First electric motor 604 and second electric motor 
605 may be sized depending upon the density of feedstock 
entering PMVR 600. For example , first electric motor 604 
may provide 20/50 kW of power ( 27/67 horsepower ( hp ) ) , 
and second electric motor 605 may provide 50 hp 50/100 
kW of power ( 67/134 hp ) . One of motors 604 , 605 transfers 
energy to generate an acoustic field , and the other of motors 
604 , 605 modifies the physical vacuum structure . 
[ 0152 ] FIG . 7 illustrates cross - sectional detail of a central 
portion of PMVR 600 in accordance with an embodiment of 
the present invention . Exposure chamber 602 is adjacent to 
one or more housing 703 , which together at least partially 
toroidally encircle motor shaft 714. VASU 710 is located 

within housing 703 , and both are coupled to respective inlet 
port 712 to enable filling of VASU 710 from the outside of 
housing 703 . 
[ 0153 ] Prior to operation , each VASU 710 is at least 
partially filled with a source material of vacuum and mag 
netic influence ( also referred to as “ source material of 
influence ” ) . This is a material selected to help improve the 
generation of vacuum flow and magnetic action . In particu 
lar , the source material of influence may be in a liquid state , 
a solid state , or a mixed state . The source material of 
influence may be determined according to the type of 
hydrocarbon feedstock . 
[ 0154 ] During operation , motor 604 through shaft 714 
rotates VASU 710 and agitates the source material of influ 
ence , producing a vacuum flow 704 and magnetic influence 
that propagates outside of VASU 710. Feedstock 705 to be 
treated enters exposure chamber 602 from inlet 610 and is 
directed initially toward a front wall 716 of VASU 710 . 
Front wall 716 may comprise an amorphous , non - magnetic 
material . Feedstock 705 includes mixed untreated and pre 
viously treated feedstock , as provided by hydrodynamic 
mixer 505. The front wall 716 is impermeable to the 
feedstock and is made from an amorphous material , so the 
feedstock is redirected to become flow 702. The amorphous 
material is at least partially transmissive to vacuum and 
magnetic influence effects from VASU 710 , therefore these 
effects pass through front wall 716 of VASU 710 and change 
the electron state of feedstock located adjacent to front wall 
716 , producing partially treated feedstock . In particular , the 
vacuum and magnetic influence effects may facilitate quan 
tum tunneling in the polymeric feedstock in exposure cham 
ber 602 . 

[ 0155 ] The partially treated feedstock is directed as flow 
702 for further processing by pump acoustic field generator 
( “ PAFG ” ) 603. In particular , flow 702 is directed toward 
lamella disk 701 , which is part of PAFG 603. Motor 605 
rotates lamella disk 701 in order to impart mechanical 
treatment onto the feedstock and to pump up an acoustic 
field within the feedstock . The feedstock thus treated exits 
exposure chamber 602 by way of outlet pipe 706 . 
[ 0156 ] Rotatable VASU 710 and lamellae of PAFG 603 
are driven by different electric motors with independent 
controls , which allow separate control the speed of pumping 
material and control of the level of change in the density of 
a physical vacuum . 
[ 0157 ] FIG . 8A illustrates a front plan view of lamella disk 
800 , and FIG . 8B illustrates a sectional view of lamella disk 
800 along axis A - A , both in accordance with an embodiment 
of the present invention . Lamella disk 800 is a more detailed 
view of lamella disk 701 of FIG . 7. Lamella disk 800 is made 
from a material that is selected according to a type of 
feedstock to be processed , and will be added to help improve 
the generation of vacuum flow and magnetic action . In 
particular , lamella disk 800 is made from a material selected 
to provide a predetermined electron band - gap energy , the 
specific electron band - gap energy being determined by the 
type of hydrocarbon feedstock . Lamella disk 800 will have 
different relief features on the major surface of FIG . 8A , 
depending of density of feedstock . For example , some relief 
features may include lamellae 801 or other features that are 
at least partially concentric ( e.g. , grooves , ridges , etc. ) . 
Lamella disk 800 as illustrated includes central opening 805 
and impellers 803 . 

Case 3:22-cv-04469-RK-JTQ     Document 1     Filed 07/07/22     Page 57 of 91 PageID: 57



US 2020/0325402 A1 Oct. 15 , 2020 
10 

characteristics of an atom , and “ electron conditions ” refers 
to conditions that determine quantum electron states . For 
these degenerate electron states , the criterion of adiabaticity : 
ho / AE ~ ( me / Mn ) is not applicable , and their electron states 
are strongly dependent on a state of a nuclear subsystem , 
specifically on dynamics of the nucleus . Thus electrons have 
low speeds , comparable with speeds of nuclei . 
[ 0167 ] Thus , the generalized wave function of a molecular 
group , including interaction of electron and nuclear subsys 
tems , is in the form of wave function vibronic states in 
accordance with Equation ( 6 ) below . 

( 6 ) 
¥ ( r , Q ) = 4x ( r ) xx ( 0 ) 

k = 1 

[ 0168 ] Equation ( 6 ) expresses dependence of the states of 
the electron subsystem upon a nuclear state . The behavior of 
the degenerate or quasidegenerated ensemble Yin ( r ) states of 
the electron system describes the vibronic Hamiltonian . 
[ 0169 ] Equation ( 7 ) below describes local groups of atoms 
in vibronic coupling conditions , created in the local molecu 
lar groups in a condition of stochastic resonance . The 
vibronic coupling state releases correlation energy from the 
electron subsystem , which leads to an appearance of anhar 
monicity . 

( 7 ) ît = { ( Pry + w } } @ n1 + very } ? Cry 

[ 0158 ] In operation , lamella disk 800 as illustrated in FIG . 
8A rotates clockwise . Lamella disk 800 is accessible to an 
output opening of exposure chamber 602 , such that partially 
processed feedstock from exposure chamber 602 flows 
through central opening 805 , whereupon impellers 803 push 
the partially processed feedstock radially outward toward 
lamellae 801 and gratings 807 for additional processing . The 
feedstock flows radially outwards , through radial openings 
in lamella 801 into an annular gap , whereby the radial 
openings are evenly arranged at the exterior surface of the 
rotor . The liquid in the annular gap is subjected to the fast 
rotation of the rotor as function of : ( a ) the rate of revolution , 
( b ) the radius of lamellae disk 800 and ( c ) the number of 
openings at the exterior surface of lamella disk 800 , with an 
appropriate frequency of oscillating and reciprocating pres 
sure waves . The frequency of the oscillating and recipro 
cating pressure waves can be controlled by design of the 
revolution rate , the radius of lamella disk 800 , and the 
number of openings . The additionally processed material is 
then pushed out through outlet pipe 706 . 
[ 0159 ] Upon cracking of the colloidal hydrocarbon 
medium ( e.g. , oil ) , components of the oil occupy a reaction 
zone . Simultaneously there are free radicals of various 
activity also in the reaction zone , leading to competing 
reactions that finally produce the various products . 
[ 0160 ] FIG . 9 illustrates cross - sectional detail of a Pump 
Magnetic Vacuum Reactor ( “ PMVR ” ) 900 in accordance 
with an embodiment of the present invention . PMVR 900 is 
similar to PMVR 600 , but illustrated from an opposite ( i.e. , 
“ behind ” ) point of view . Major components of FIG . 9 
include feedstock 905 entering an exposure chamber 902 , a 
housing 903 enclosing a vacuum action source unit 
( " VASU ” ) , vacuum flow 904 produced by the VASU , motor 
908 to rotate the VASU in order to produce the vacuum flow , 
lamella disk 901 to mechanically operate on partially pro 
cessed feedstock from exposure chamber 902 , and output 
channel 906 through which processed feedstock exits 
PMVR 900 . 
[ 0161 ] FIG . 10 illustrates a process 1000 in accordance 
with an embodiment of the present invention . Process 1000 
begins at step 1001 , at which a colloidal hydrocarbon 
polymeric medium is introduced into an exposure chamber . 
[ 0162 ] Next , process 1000 proceeds to step 1003 , at which 
a hydrocarbon medium in a drum adjacent to the exposure 
chamber is rotated in order to produce a modified density of 
a physical vacuum . 
[ 0163 ] Next , process 1000 proceeds to step 1005 , at which 
the modified density of the physical vacuum is propagated to 
the exposure chamber to change an electron physical 
vacuum state in the colloidal hydrocarbon polymeric 
medium . 
[ 0164 ] Next , process 1000 proceeds to step 1007 , at which 
energy from the acoustic phonons is transferred to electron 
states of atoms in molecules of the colloidal hydrocarbon 
polymeric medium . 
[ 0165 ] Next , process 1000 proceeds to step 1009 , at which 
the shorter molecular products are withdrawn from the 
reaction chamber . 
[ 0166 ] The criterion of adiabatic approach ( ho / | En - Eml ) 
<< 1 is not carried out for similar nuclear configurations , i.e. , 
for degeneration ( AE = 0 ) and quasidegeneration ( AE - 0 ) of 
electron states , where AE is known as a power gap in an 
electron spectrum or energy states , distinct of electron 
conditions . In particular , “ electron states ” refers to quantum 

[ 0170 ] Processes and phenomena supported by PMVR 
600 include : the kinetics of free - radical reaction , i.e. , a shift 
of chemical equilibrium ; polymerization and depolymeriza 
tion ; operating over a mixed mass ratio of activated and / or 
non - activated media ; operating over a temperature range of 
about 50 ° C. to 150 ° C .; operating over a pressure range of 
about -0.5 bar to 8 bar , operating with a residence time in 
the reaction zone ( i.e. , circulation time ) of about 1 second to 
3 seconds ; and providing improved stirring efficiency , which 
is determined by the type of feedstock and its physical 
parameters . 
[ 0171 ] The process steps are based on selecting a combi 
nation of the following parameters within the given operat 
ing ranges : ( 1 ) inlet pressure and outlet pressure within a 
range of about -0.5 bar to +8 bar ; ( 2 ) the rotor frequency 
within a range of about 10 kHz to 80 kHz ; ( 3 ) feedstock 
temperature within a range of about 50 degrees C. to 150 
degrees C .; ( 4 ) the ratio of the mixed mass of material 
( treated and untreated ) ; ( 5 ) processing time ; and ( 6 ) the 
circulation rate and the magnitude of the decrease in physi 
cal vacuum density at the appropriate drum speed . 
[ 0172 ] With respect to a Pump Magnetic Vacuum Reactor 
for carrying out processes of cold cracking of hydrocarbons , 
a system embodiment includes a pump that performs pump 
ing and acoustic treatment of the feedstock . The pump 
provides these acoustic and mechanical effects by including 
the following design elements : the relief of the lamella ( e.g. , 
quantity , surface shape and roughness of the lamella ) , a 
grating on the interior of output channel 706 of the pump 
casing and the grating 807 arranged along an outer circum 
ferential portion of lamella disk 800 . 
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[ 0173 ] Processing time and circulation rate are determined 
by the required performance and specific mixture of output 
products that intended to result from the cracking process . A 
preferred specific combination of values of these six param 
eters within their operating ranges will depend upon the 
desired mixture of products to be produced . Typically , the 
desired mixture of products to be produced will be a mixture 
that maximizes the profit of the products at the time they will 
be sold ( e.g. , on the spot market , or pursuant to a contract , 
etc. ) . The desired mixture is readily solvable by combina 
torial optimization , given yields , processing costs , and mar 
ket prices of the products produced . 
[ 0174 ] Change to the medium colloidal structure ( e.g. , 
viscosity , density , temperature , transition between a liquid 
state and a gel solid state of the colloidal ( i.e. , " sol - gel ” ) ) 
with changing physical parameters occurs due to changes in 
the medium fraction composition and structure of the col 
loidal interactions oil medium components with different 
molecular weight and type of intermolecular forces . An 
important condition is the values of these parameters within 
their ranges , chosen for processing the hydrocarbon liquid 
and producing a preferred combination of products . 
[ 0175 ] Choosing a preferred and effective mode starts by 
selecting an operating mode at the time of initial start - up . 
The preferred operating mode is set by processing mode 
parameters ( e.g. , intensity of treatment ) , which in turn 
depend upon a feedstock assay . For example , the intensity of 
treatment is adjusted by selecting a motor mode of operation 
and by selecting an amount of the return flow on bypass , 
which is set by valves . Selecting a motor mode may set the 
motor speed , e.g. , a first mode may operate at about 10 to 25 
cycles per second ( “ CPS ” ) , a second mode may operate at 
about 25 to 50 CPS , a third mode may operate at about 50 
to 80 CPS , and so forth . 
[ 0176 ] The hydrocarbon liquid may receive additional 
exposure in PMVR 600 by re - feeding the partially - pro 
cessed hydrocarbon liquid back to the reactor input through 
one or more bypasses or feedstock recirculation loops . The 
bypasses include a short bypass from the output of PMVR 
600 into the input of PMVR 600 , and a long bypass from the 
output of PMVR 600 into hydrodynamic mixer 505. The 
additional exposure in PMVR 600 provided by re - feeding 
the partially - processed hydrocarbon liquid may be beneficial 
by facilitating additional cracking of branching chains and 
thereby increasing the concentration of free radicals . 
( 0177 ] At least part of the increase in processing time 
takes place as the feedstock is transported to temporary 
storage tanks in the external environment and then returned 
to the system . The temporary storage tanks are illustrated in 
FIG . 5 as auxiliary tanks T1 , T2 , and T3 . 
[ 0178 ] An external tank creates conditions for damped 
free - radical reactions , which resulted in a new colloidal 
structure for the colloidal hydrocarbon liquid . Subsequently , 
the treated feedstock can be returned to the system for 
reprocessing together with unprocessed liquid , or by retreat 
ing the partially - processed hydrocarbon liquid with its cur 
rent composition of hydrocarbons . This procedure may be 
repeated several times . 
[ 0179 ] Target temperatures in different parts of the system 
are determined by factors such as the mode of operation of 
oscillator reactors ( e.g. , the operating frequency of the 
rotor ) , the cooling system , as well as the ratio of the volume 

of the mixed feedstock ( both heated and cooled ) and the 
amount of circulation time for the partially - processed hydro 
carbon liquid in the system . 
[ 0180 ] The required pressure levels in different parts of the 
system are provided by the oscillator reactors ( e.g. , rotor 
frequency ) , settings of bypass valves , whether intermediate 
tanks are used , regulating pressure levels , and the amount of 
outflow feedstock from different parts of the system . 
[ 0181 ] The free - radical reaction is initiated by an operat 
ing mode that sets a vibration mode of the system . The 
vibration mode is selected according to properties of the 
feedstock , in particular properties used to create stochastic 
resonance and modified physical vacuum density in PMVR 
600 , which contains the hydrocarbon liquid to be processed . 
Vibration modes are identified by the frequency of vibration , 
which may range in value from a few Hz to over 1 MHz . 
[ 0182 ] Frequency hydrodynamic ( i.e. , acoustic ) effects , 
for a first ( of two ) continuous pump frequency reactors , are 
generated by adjusting modes of operation operating on the 
hydrocarbon liquid at the inlet 610 of PMVR 600 and within 
the oscillator reactor . Surface shape and texture of lamella 
disk 800 , lamellae 801 and the stator chamber are designed 
with respect to feedstock density and the composition cri 
teria after processing of the hydrocarbon liquid between the 
entry and exit of the PMVR 600. The lower temperature 
limit should be sufficient to obtain the required thermody 
namic parameters . 
[ 0183 ] Specific characteristics of two - mode ( i.e. , two 
frequency ) resonant pumping of energy into electron sub 
system C — C bonds is chosen and tailored , for components 
in the hydrocarbon liquid to be processed , during operating 
of the system in accordance with the physical - chemical 
characteristics of the hydrocarbon liquid to be processed . 
[ 0184 ] The mode of operation used to initiate a chain 
reaction continues for the whole period of oscillator reactors 
working time treatment period . This adds to the original 
induced chain reaction by adding chain processes for addi 
tional and recycled hydrocarbon liquid , thereby increasing 
the concentration of free radicals . 
[ 0185 ] Maintaining and continuing the chain reaction is 
the main objective once the chain reaction starts . This is 
carried out by PMVR 600 coupled to a piping system and to 
an input hydrodynamic mixer 505 and auxiliary tanks T1 , 
T2 , T3 , which facilitate mixing of the reaction products , 
maintaining the pressure parameters , and maintaining tem 
peratures required for chain reaction . 
[ 0186 ] A depolymerization action , which is a second stage 
in the chain reaction , is started and maintained by establish 
ing in the system the desired the amic conditions 
( e.g. , temperature , pressure , and concentration ratio of the 
reactants ) , which shifts the reaction equilibrium toward a 
formation of free radicals from the dissociation of C - C 
bonds . 
[ 0187 ] Maintaining a free - radical chain reaction is accom 
plished by stirring or otherwise mixing the feedstock ( in 
cluding treated and untreated media ) in hydrodynamic mixer 
505 and oscillators , and in PMVR 600 where the intensive 
mixing is performed and which is fed by the treated feed 
stock supplied from bypasses 508 , 509. To improve the 
efficiency of this process in the inlet and outlet of the 
oscillator - reactor , bypass valves are installed at the inlet in 
order to regulate the differential pressure and differential 
temperature between the inlet 610 of PMVR 600 and the 
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outlet 612 of PMVR 600 , and the ratio of the mass of the 
mixed processed and unprocessed material . 
[ 0188 ] The input hydrodynamic mixer 505 performs the 
mixing of the activated feedstock and free radicals therein 
with incoming new material . As concentration of the starting 
material in the mixture increases , the chemical equilibrium 
shifts toward the formation of free radicals under appropri 
ate thermodynamic conditions , leading to activation of a 
free - radical process . 
[ 0189 ] The resulting products of the reaction are free 
radicals , the nature of which depends upon the specific 
thermodynamic conditions in hydrodynamic mixer 505 and / 
or the remainder of PMVR 600 ( e.g. , temperature , pressure , 
the ratio of the reacting mass ) . The mixing process and the 
conditions it creates in the mixer create the necessary 
feedstock hydrocarbon colloidal fluid to produce a product 
having improved ( i.e. , lower ) viscosity , due to cracking and 
restructuring . 
[ 0190 ] Open free radical chain reactions occur through a 
disproportionate reaction and the recombination of free 
radicals . The reaction is " disproportionate ” in the sense that 
the reaction transforms a molecule into two or more dis 
similar products The main and most effective way to quench 
and to break the chain reaction process is by saturating the 
feedstock with hydrogen radicals having free valences . 
[ 0191 ] After processing the material in auxiliary tanks T1 , 
T2 , T3 , the free - radical reactions may be damped by , for 
example , introducing molecular hydrogen ( H2 , water ( e.g. , 
steam ) ) or other light ( i.e. , low molecular weight ) hydro 
carbons into PMVR 600 in order to fill valence orbitals of 
the free radicals . Damping the free - radical reactions also 

[ 0192 ] where v * is an activation volume equal to the 
difference between the amount of the activated complex and 
the volume of the original molecules . 
[ 0193 ] Damping of a chain reaction ( e.g. , by eliminating 
free radicals in the feedstock ) occurs by eliminating the 
physical effects , discussed above , induced within the treated 
reaction feedstock at the storage tank exit . 
[ 0194 ] An increase in temperature accelerates diffusion 
and increases the conformational dynamics of polymers , 
with accelerated transfer of an H atom in a macromolecule 
chain ( i.e. , a basic mechanism of macro radical end ) . Elimi 
nating laminar zones and introducing turbulent flow areas 
increases the diffusion and mixing , thus contributing to the 
acceleration of recombination reactions . 
[ 0195 ] To create these conditions , embodiments may use 
a second pump 507 , which creates a soft turbulent flow 
regime with vigorous stirring by contacting the feedstock 
with the walls and rotating lamellae . 
[ 0196 ] In a second pump zone there is a process of a 
recombination of free radicals , in the absence of conditions 
for bond dissociation , by high - reactive radicals interaction 
with hydrogen sources ( e.g. , water including steam , low 
molecular hydrocarbons ) and with the hydrogen carrying 
over on the blank valences of macroradicals . These reactions 
reduce concentration of free radicals and interrupt chemical 
chain reactions , interfering with polymerization processes . 
[ 0197 ] Test Results 
[ 0198 ] PMVR 600 was tested in order to demonstrate a 
beneficial effect of vacuum flow and vacuum effect upon a 
hydrocarbon composition ( e.g. , crude oil ) for the purpose of 
refining operations such as hydrocarbon chain cracking . 
Table 1 below summarizes the test results . 

TABLE 1 

Test Results . 

( A ) 
Untreated 
Feedstock 

( B ) 
VASU 
Stopped 

( C ) 
VASU 
Empty 

( D ) 
VASU 
Filled Test Parameter Unit 

Density at 15 ° C. Kg / L 
API Gravity 

Carbon Residue ( MCRT ) ( wgt ) % mass 
Viscosity ( kinematic ) at 40 ° C. cSt 
Viscosity ( kinematic ) at 60 ° C. cSt 

Vanadium mg / kg 
Nickel mg / kg 

Nitrogen mg / kg 
Pour Point ° C . 
Sulphur % mass 

Total Acid Number mg KOH / g 

0.9703 
14.33 
16.3 

2455.0 
547.0 
238 
56 

5100 
3.000 
2.730 
0.05 

0.9703 
14.33 
16.3 

2455.0 
547.0 
238 
56 

5100 
3.000 
2.730 

005 

0.9698 
14.40 
16.3 

2453.8 
546.7 
238 
56 

5097 
2.999 
2.729 
0.05 

0.9292 
20.7 
12.7 

134.7 
51.52 

181 
45 

4000 
-27.000 

1.500 
0.02 

may be facilitated by removing conditions in PMVR 600 
that would otherwise tend to induce and support a free 
radical reaction in the feedstock . Such conditions may 
include physical factors , e.g. , a decrease in diffusion , tem 
perature , and / or pressure . Reducing these factors would tend 
to damp the free - radical reactions . Low hydrostatic pressure 
dampens the chain reaction , which increases the diffusion of 
radicals , and increases the volume of a cell of activation . The 
activation cell , also referred to as the reaction cell , is an 
elementary volume of the space in which the reaction groups 
interact . The size of the activation cell is determined by 
temperature and pressure . 

k = ko exp ( -Pv * / RT ) 

[ 0199 ] In Table 1 , the columns marked with ( A ) , ( B ) , and 
( C ) represent control cases , and the column marked with ( D ) 
represents measurements made with a functional system 
including PMVR 600 . 
[ 0200 ] In particular , the measurements under ( A ) repre 
sent characteristics of an untreated hydrocarbon before 
being introduced into the system for treatment . The mass of 
untreated hydrocarbon was approximately 1 ton . The 
untreated hydrocarbon was similar to a diesel oil having an 
approximately 62 % aromatic hydrocarbon content . 
[ 0201 ] The measurements under ( B ) represent character 
istics of the hydrocarbon after having been introduced into 
PMVR 600 ( in particular exposure chamber 602 ) , but with 
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-1 an IR resonance at approximately 1028 cm and the results 
are documented in Table 2 below . The second run used a 
source material having an IR resonance at approximately 
1062 cm - 1 and the results are documented in Table 3 below . 
Before and After measurements in Table 2 and Table 3 are 
in units of milliliters ( ml ) . In comparison , the untreated 
feedstock had an IR resonance at approximately 1029 cm- ?. 

TABLE 2 

Test Results . 

Cut Point Range Before After 

300 ° C. - 320 ° C. 
360 ° C. - 380 ° C. 
500 ° C. - 520 ° C. 

90.6 
165.21 
35.5 

170.8 
181.4 
30.3 

TABLE 3 

Test Results . 

Cut Point Range Before After 

300 ° C. - 320 ° C. 
360 ° C. - 380 ° C. 
500 ° C. - 520 ° C. 

90.6 
165.21 
35.5 

95.4 
170.12 
34.79 

the VASU 710 ( FIG . 7 ) being empty and not rotating or 
otherwise moving . Second electric motor 605 rated at 40 kW 
power , and lamella disk 701 coupled thereto , were rotating 
at a speed of 4,000 RPM . The test duration of the control 
case represented by ( B ) was approximately 1 hour . After 
being introduced , at least a portion of the hydrocarbon then 
was withdrawn from exposure chamber 602 to make the 
measurements reported under ( B ) . 
[ 0202 ] The measurements under ( C ) represent character 
istics of the hydrocarbon after having been introduced into 
exposure chamber 602 , and after operating PMVR 600 with 
an empty VASU 710 rotated at 6,000 RPM by first electric 
motor 604 rated at 60 kW , and with second electric motor 
605 and lamella disk 701 still rotating at a speed of 4,000 
RPM . The test duration of the control case represented by 
( C ) was approximately 1 hour . 
[ 0203 ] The measurements under ( D ) represent character 
istics of the hydrocarbon after having been introduced into 
exposure chamber 602 , and after operating PMVR 600 with 
the VASU 710 having been rotated at 6,000 RPM while 
being filled with a source material selected to have IF / Ra 
man spectral characteristics matched to and compatible with 
the hydrocarbon in exposure chamber 602 , and with second 
electric motor 605 and lamella disk 701 having been rotated 
at a speed of 4,000 RPM . The test duration represented by 
( D ) was approximately 1 hour . The hydrocarbon drawn from 
exposure chamber 602 may be referred to here in the test 
description as the treated hydrocarbon . 
[ 0204 ] At the conclusion of the testing represented by ( D ) , 
it was found that the treated hydrocarbon in exposure 
chamber 602 had additionally separated into a lighter por 
tion and a heavier residue , more so than the separation 
observed in ( B ) and ( C ) . The lighter portion was tested to 
provide the measurements under ( D ) . 
[ 0205 ] The measurements under ( D ) reveal significant 
changes and improvements in characteristic of the hydro 
carbon compared to the measurements under ( A ) - ( C ) . These 
changes and improvements are attributed to the operation of 
the system with a rotating VASU 710 at least partially filled 
with a hydrocarbon source material excited to produce a 
Raman wavelength shift of about 400 cm- to about 4,000 
cm - 7 . For example , the content of unwanted minerals vana 
dium and nickel had decreased in the lighter portion and 
were increased in the heavier residue . The nitrogen content 
had decreased in the lighter portion and was vented as gas . 
The sulphur separated as part of a slag for later removal . A 
benefit of this reduction is that the lighter portion with 
further refining will provide a product that causes less 
corrosion and produces fewer combustion emissions . 
[ 0206 ] The lighter portion also was measured to have 
improved density , viscosity and pour point as a result of 
treatment , compared to the untreated hydrocarbon . This 
reduces the proportion of waxy and heavy crude in the 
treated hydrocarbon , and accordingly reduces the energy 
needs of further refining the treated hydrocarbon . The reduc 
tion in viscosity reduces the need for a diluent during 
transport of the processed products . 
[ 0207 ] Subsequent to the testing documented in Table 1 , a 
portion of the untreated feedstock not used for the testing of 
Table 1 was separately treated in PMVR 600 in two different 
runs , each run using a different type of source material in 
VASU 710. Other than the selection of source material , both 
runs were conducted under the same conditions as column 
( D ) of Table 1. The first run used a source material having 

[ 0208 ] Cut points are known in the art of petroleum 
refining as the temperatures in a distilling column at which 
various distilling products are separated during distillation in 
a conventional refinery . The temperature at which a product 
( or “ cut ” or “ fraction " ) begins to boil is called the initial 
boiling point ( IBP ) . The temperature at which the product is 
100 % vaporized is the end point ( EP ) . In Table 2 and Table 
3 , the first cut point range ( 300 ° C. - 320 ° C. , or approxi 
mately 572 ° F. - 608 ° F. ) was the lightest distillation fraction 
measured here and represents light gas oil products such as 
gasoline and benzene . The second cut point range ( 360 ° 
C. - 380 ° C. , or approximately 680 ° F. - 716 ° F. ) is a heavier 
distillation fraction than the first cut point range , and rep 
resents products such as diesel fuel and other heavy gas oils . 
The third cut point range ( 500 ° C. - 520 ° C. , or approximately 
932 ° F. - 968 ° F. ) was the heaviest distillation fraction mea 
sured here , and represents products such as vacuum gas oil 
and residuals . 

[ 0209 ] Generally , lighter distillation fractions are rela 
tively more desirable than heavier distillation fractions , 
because lighter distillation fractions are generally more 
economically valuable . Table 2 and Table 3 both show that 
the measured levels of distillation product in the first cut 
point range ( 300 ° C. - 320 ° C. ) and the second cut point range 
( 360 ° C. - 380 ° C. ) increased compared to the untreated 
feedstock , and measured levels of distillation product in the 
less desirable third cut point range decreased . However , 
comparison of Table 2 to Table 3 shows that in Table 2 the 
measured amount of distillation product in the more desir 
able first and second cut point ranges increased more than 
that in Table 3. In addition , the measured amount of distil 
lation product in the less desirable third cut point range 
decreased more in Table 2 compared to Table 3. Note that the 
IR resonance of the source material used in the first run 
( Table 2 ) more closely matched the IR resonance of the 
untreated feedstock , compared to the IR resonance of the 
source material used in the second run ( Table 3 ) . 
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[ 0210 ] In one embodiment , the IR resonance of the source 
material ( or a dominant spectral component of the IR 
resonance ) is within approximately +/- 33 cm - l of the IR 
resonance ( or dominant spectral component thereof ) of the 
target material . In another embodiment , the IR resonance of 
the source material is within approximately +/- 1 cm- of the 
IR resonance of the target material . In another embodiment , 
a mathematical correlation of the IR resonance spectrum of 
the source material to the IR resonance spectrum of the 
target material , within a predetermined cm band of inter 
est , is above a predetermined threshold . 
[ 0211 ] While the foregoing is directed to embodiments of 
the present invention , other and further embodiments of the 
present invention may be devised without departing from the 
basic scope thereof . It is understood that various embodi 
ments described herein may be utilized in combination with 
any other embodiment described , without departing from the 
scope contained herein . Further , the foregoing description is 
not intended to be exhaustive or to limit the present inven 
tion to the precise form disclosed . Modifications and varia 
tions are possible in light of the above teachings or may be 
acquired from practice of the present invention . 
[ 0212 ] No element , act , or instruction used in the descrip 
tion of the present application should be construed as critical 
or essential to the invention unless explicitly described as 
such . Also , as used herein , the article “ a ” is intended to 
include one or more items . Where only one item is intended , 
the term “ one ” or similar language is used . Further , the terms 
“ any of followed by a listing of a plurality of items and / or 
a plurality of categories of items , as used herein , are 
intended to include “ any of , ” “ any combination of , ” “ any 
multiple of , ” and / or “ any combination of multiples of ” the 
items and / or the categories of items , individually or in 
conjunction with other items and / or other categories of 
items . 
[ 0213 ] Moreover , the claims should not be read as limited 
to the described order or elements unless stated to that effect . 
In addition , use of the term “ means ” in any claim is intended 
to invoke 35 U.S.C. $ 112 ( d ) , and any claim without the 
word “ means " is not so intended . 

1. A method to change the molecular composition of a 
target colloidal hydrocarbon polymeric medium under a 
condition of modified physical vacuum structure , compris 
ing : 

introducing the target colloidal hydrocarbon polymeric 
medium into an exposure chamber , wherein a Raman 
spectrum of the target colloidal hydrocarbon polymeric 
medium includes a predetermined target spectral reso 
nance ; 

rotating a source hydrocarbon medium in a drum adjacent 
to the exposure chamber , to produce a vacuum and 
magnetic influence , wherein a Raman spectrum of the 
source hydrocarbon medium includes a predetermined 
source spectral resonance ; 

propagating the vacuum and magnetic influence to the 
target colloidal hydrocarbon polymeric medium in the 
exposure chamber ; 

applying a mechanical vibration to the target colloidal 
hydrocarbon polymeric medium to vibrate the target 
colloidal hydrocarbon polymeric medium on a molecu 
lar scale , to create colloidal molecular vibrations ; 

transferring energy from the colloidal molecular vibra 
tions to an electron system of atoms in molecules of the 
target colloidal hydrocarbon polymeric medium until at 

least a portion of the molecules of the target colloidal 
hydrocarbon polymeric medium cracks into shorter 
molecular hydrocarbon products ; and 

withdrawing the shorter hydrocarbon molecular products 
from the exposure chamber . 

2. The method of claim 1 , wherein the step of transferring 
energy comprises steps of : 

inducing a radical chain reaction to create free radicals ; 
and 

applying the free radicals to the target colloidal hydro 
carbon polymeric medium in order to crack molecules 
of at least the portion of the target hydrocarbon poly 
meric medium . 

3. The method of claim wherein the step of applying the 
free radicals comprises steps of : 

continuing the radical chain reaction , during which addi 
tional reactions may branch and continue ; and 

terminating the radical chain reaction , during which reac 
tion chains are quenched and any additional reactions 
are suppressed 

4. The method of claim 2 , wherein the step of inducing the 
radical chain reaction causes depolymerization . 

5. The method of claim 2 , wherein free radicals are 
created by a hemolytic disintegration of molecules , wherein 
uncharged radicals are formed with energy required less than 
about 360 kJ / mol . 

6. The method of claim 2 , wherein free radicals are 
created by a heterolithic reaction involving a formation of 
charged ions , wherein the energy required by the heterolithic 
reaction requires is less than about 1200 kJ / mol . 

7. The method of claim 3 , wherein the step of continuing 
the radical chain reaction comprises a step selected from a 
group consisting of : fragmenting a radical , transferring a 
radical , branching a radical , and attaching a radical . 

8. The method of claim 3 , wherein the step of terminating 
the radical chain reaction comprises a step of performing a 
reaction selected from a group consisting of : recombination 
of radicals , and disproportionation of radicals . 

9. The method of claim 1 , further comprising steps of : 
introducing fresh colloidal hydrocarbon polymeric 
medium into a mixing chamber ; 

introducing partially processed colloidal hydrocarbon 
polymeric medium into the mixing chamber ; 

mixing the contents of the mixing chamber for a prede 
termined period of time until a radical chain reaction 
takes place ; and 

introducing the mixed contents into the exposure cham 
ber . 

10. The method of claim 1 , wherein molecules of the 
portion of the colloidal hydrocarbon polymeric medium 
crack into shorter molecular hydrocarbon products by reason 
of an up to two - stage stochastic resonance under conditions 
of vacuum and magnetic influence . 

11. The method of claim 9 , wherein the mechanical 
vibration is applied to a single oscillatory system comprising 
the exposure chamber , the drum , the mixing chamber , and 
associated piping there between . 

12. The method of claim 10 , wherein the two - stage 
stochastic resonance is produced by the mechanical vibra 
tion acting upon molecules of the colloidal hydrocarbon 
polymeric medium . 

13. The method of claim 1 , wherein a resonance among 
molecules in the colloidal hydrocarbon polymeric medium 
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provide an energy transfer to at least some degrees of 
freedom of molecules in the colloidal hydrocarbon poly 
meric medium . 

14. The method of claim 1 , wherein molecules of the 
colloidal hydrocarbon polymeric medium crack at least 
when the colloidal hydrocarbon polymeric medium is within 
a temperature range of 70 degrees Celsius or lower to 150 
degrees Celsius or lower . 

15. The method of claim 1 , wherein the vacuum and 
magnetic influence increases a probability of tunneling 
electron transitions in the colloidal hydrocarbon polymeric 
medium without changing a binding energy . 

16. The method of claim 1 , wherein the vacuum and 
magnetic influence comprises Unruh radiation . 

17. The method of claim 1 , wherein the predetermined 
source spectral IR resonance is within 1 cm of the prede 
termined target spectral IR resonance . 

18. The method of claim 1 , wherein the predetermined 
source spectral IR resonance is within 33 cm of the 
predetermined target spectral IR resonance . 

19. A shorter molecular hydrocarbon product prepared by 
a process comprising the steps of : 

introducing a colloidal hydrocarbon polymeric medium 
into an exposure chamber ; 

rotating a hydrocarbon medium in a drum adjacent to the 
exposure chamber ; 

applying a mechanical vibration to the colloidal hydro 
carbon polymeric medium to vibrate the colloidal 
hydrocarbon polymeric medium on a molecular scale , 
to create colloidal molecular vibrations ; 

transferring energy from the colloidal molecular vibra 
tions to an electron system of atoms in molecules of the 
colloidal hydrocarbon polymeric medium until at least 
a portion of the molecules of the colloidal hydrocarbon 
polymeric medium cracks into shorter molecular 
hydrocarbon products ; and 

withdrawing the shorter molecular hydrocarbon product 
from the exposure chamber . 

-1 
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Katherine Lieb

From: Scott D. Stimpson

Sent: Friday, May 13, 2022 2:51 PM

To: Stephen P. Katz

Subject: Re: NVT infringement

Attachments: Katz letter.pdf

Thank you for your prompt response.  Do you have a contact for NVT I could use? 

Sent from my iPhone 

On May 13, 2022, at 2:45 PM, Stephen P. Katz <SKatz@connellfoley.com> wrote: 

 *** External Email *** 

Further to my prior email. I am not a board member of New Vacuum technologies. 

________________________________ 
On: 13 May 2022 14:35, 
"Scott D. Stimpson" <sstimpson@sillscummis.com<mailto:sstimpson@sillscummis.com>> wrote: 

External email: careful w/links or attachments. 
________________________________ 

Dear Mr. Katz: 

Please find attached a letter directed to you in your capacity at New Vacuum Technologies. 

Sincerely, 

Scott D. Stimpson 

Scott D. Stimpson 
Chairman of the Intellectual Property Group 
[Sills Cummis & Gross P.C.]<http://www.sillscummis.com/> 

website<http://www.sillscummis.com/> | 
bio<http://www.sillscummis.com/professionals/attorneys/scott-d-stimpson.aspx> | 
vCard<http://www.dynasend.com/signatures/vcard/sstimpson-at-sillscummis.com.vcf> | 
newsroom<http://www.sillscummis.com/newsroom/> | email<mailto:sstimpson@sillscummis.com> 

[Twitter]<http://twitter.com/sillsnews>[Facebook]<http://www.facebook.com/pages/Sills-Cummis-
Gross-PC/88203033963>[LinkedIn]<http://www.linkedin.com/company/sills-cummis-&-gross-pc> 

101 Park Avenue, 28th Floor, New York, NY 10178 
p (212) 500-1550 | f (212) 643-6500 
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map<https://www.google.com/maps/place/101+Park+Ave,+New+York,+NY+10178/@40.7510482,-
73.9778609,16z/data=!4m2!3m1!1s0x89c259016a43c8fb:0xb8e249b4ba35d828?hl=en> 

NOTICE: The contents of this email and any attachments to it contain confidential and/or legally 
privileged information from the law firm of Sills Cummis & Gross P.C. This information is only for the use 
of the intended recipient. If you are not the intended recipient, you are hereby notified that any 
disclosure, copying, distribution, or the taking of any action in reliance on the contents of the contained 
information is strictly prohibited and that the documents should be returned to this firm immediately. In 
this regard, if you have received this email in error, please notify us by email immediately. 

**Although this email and any attachments are believed to be free of any virus or other defect that 
might affect any computer system into which it is received and opened, it is the responsibility of the 
recipient to ensure that it is virus free and no responsibility is accepted by Sills Cummis & Gross P.C. for 
any loss or damage arising in any way from its use. 

This email message has been scanned for viruses by Mimecast. 
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Linxuan Yan

From: Scott D. Stimpson

Sent: Friday, June 10, 2022 8:55 AM

To: KOConnor@pecklaw.com

Cc: William Tellado; Thomas A. DellaCroce; Katherine Lieb; Linxuan Yan

Subject: Infringement of Earle Refining '635 Patent

Attachments: 5.13 letter to Katz.pdf

Kevin: 

                                                                

As you know, this firm represents Earle Refining.   

 

On May 13, we sent a letter to Stephen Katz detailing what we see as infringement of Earle Refining's '635 

patent by New Vacuum Technologies, USA LLC.  While Mr. Katz responded that he was not affiliated with NVT 

USA, we assume that he promptly forwarded my letter to you, Mr. Laura and/or others at NVT.  We also sent a 

copy of the letter on May 13 by Federal Express to NVT's registered service agent.  A copy of the letter is 

attached. 

 

While my letter was addressed to NVT USA, public information indicates that the infringement may be by one 

or more other related and/or affiliated entities, such as New Vacuum Technologies LLC, New Vacuum 

Technologies of New Jersey, Inc. and New Jersey Petroleum Partners LLC ("NJPP").   

 

We assume that you represent Mr. Laura and his companies (including NVT USA, NVT LLC, NVT of New Jersey, 

and NJPP) in connection with the issue of infringement of the '635 patent.  We also assume that you, along 

with Mr. Laura and his entities, have been aware of my letter for about four weeks now.   

 

My letter requested a response by June 1, but we have not received a response.  Can you please let us know 

when we can expect to receive a substantive response to my letter?  As it has already been about four weeks, 

we expect that we will receive a substantive response in the next week or two. 

 

As my May 13 letter advised, we intend to be reasonable – we will receive any confidential information under 

an appropriate NDA, and we would be pleased to amicably discuss these issues at your convenience if you 

prefer that approach.  But if we are to avoid patent litigation, we must receive proof that infringement of the 

'635 patent has stopped, or if you believe that there was never infringement we must receive proofs 

supporting that allegation. 

 

If you do not represent any of Mr. Laura, NVT USA, NVT LLC, NVT of New Jersey, or NJPP in connection with 

these infringement issues, please promptly let us know and identify counsel handling these representations (if 

none, we will contact Mr. Laura directly). 

 

We look forward to hearing from you. 

 

Sincerely, 

Scott D. Stimpson 
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Scott D. Stimpson 
Chairman of the Intellectual Property Group 

 

website | bio | vCard | newsroom | email 
 

 
101 Park Avenue, 28th Floor, New York, NY 10178 

p (212) 500-1550  |  f (212) 643-6500   map 
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Linxuan Yan

From: Scott D. Stimpson

Sent: Tuesday, June 21, 2022 3:34 PM

To: KOConnor@pecklaw.com

Cc: William Tellado; Thomas A. DellaCroce; Katherine Lieb; Linxuan Yan

Subject: RE: Infringement of Earle Refining '635 Patent

Kevin, 

 

We have not had any response to my below June 10 email, and so Kate Lieb and I called your office this 

morning and left a message with your secretary (she noted you were on the phone when we called).  We have 

not yet heard back from you in response to that message. 

 

Can we please set up a time tomorrow for a call?  We are interested in amicably discussing the situation and, if 

there are any responses to our infringement claims, we would like to hear them. 

 

If we do not hear from you by COB on June 23, we will assume that you are not representing any of Mr. Laura, 

NVT USA, NVT LLC, NVT of New Jersey, or NJPP in connection with this infringement issue, and we will proceed 

to contact them directly. 

 

We look forward to hearing from you. 

 

Scott 

 

 
Scott D. Stimpson 
Chairman of the Intellectual Property Group 

 

website | bio | vCard | newsroom | email 
 

 
101 Park Avenue, 28th Floor, New York, NY 10178 

p (212) 500-1550  |  f (212) 643-6500   map 
 

 

From: Scott D. Stimpson  

Sent: Friday, June 10, 2022 8:55 AM 

To: KOConnor@pecklaw.com 

Cc: William Tellado <wtellado@sillscummis.com>; Thomas A. DellaCroce <TDellacroce@sillscummis.com>; Katherine 

Lieb <klieb@sillscummis.com>; Linxuan Yan <lyan@sillscummis.com> 

Subject: Infringement of Earle Refining '635 Patent 

 

Kevin: 

                                                                

As you know, this firm represents Earle Refining.   

 

On May 13, we sent a letter to Stephen Katz detailing what we see as infringement of Earle Refining's '635 

patent by New Vacuum Technologies, USA LLC.  While Mr. Katz responded that he was not affiliated with NVT 
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USA, we assume that he promptly forwarded my letter to you, Mr. Laura and/or others at NVT.  We also sent a 

copy of the letter on May 13 by Federal Express to NVT's registered service agent.  A copy of the letter is 

attached. 

 

While my letter was addressed to NVT USA, public information indicates that the infringement may be by one 

or more other related and/or affiliated entities, such as New Vacuum Technologies LLC, New Vacuum 

Technologies of New Jersey, Inc. and New Jersey Petroleum Partners LLC ("NJPP").   

 

We assume that you represent Mr. Laura and his companies (including NVT USA, NVT LLC, NVT of New Jersey, 

and NJPP) in connection with the issue of infringement of the '635 patent.  We also assume that you, along 

with Mr. Laura and his entities, have been aware of my letter for about four weeks now.   

 

My letter requested a response by June 1, but we have not received a response.  Can you please let us know 

when we can expect to receive a substantive response to my letter?  As it has already been about four weeks, 

we expect that we will receive a substantive response in the next week or two. 

 

As my May 13 letter advised, we intend to be reasonable – we will receive any confidential information under 

an appropriate NDA, and we would be pleased to amicably discuss these issues at your convenience if you 

prefer that approach.  But if we are to avoid patent litigation, we must receive proof that infringement of the 

'635 patent has stopped, or if you believe that there was never infringement we must receive proofs 

supporting that allegation. 

 

If you do not represent any of Mr. Laura, NVT USA, NVT LLC, NVT of New Jersey, or NJPP in connection with 

these infringement issues, please promptly let us know and identify counsel handling these representations (if 

none, we will contact Mr. Laura directly). 

 

We look forward to hearing from you. 

 

Sincerely, 

Scott D. Stimpson 

 

 
Scott D. Stimpson 
Chairman of the Intellectual Property Group 

 

website | bio | vCard | newsroom | email 
 

 
101 Park Avenue, 28th Floor, New York, NY 10178 

p (212) 500-1550  |  f (212) 643-6500   map 
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101 Park Avenue,  28th Floor  
New York,  New York 10178  

Tel :  (212) 643-7000  
Fax (212) 643-6500  

   
 
 
 
 

The Legal Center 
One Riverfront Plaza 

Newark, NJ 07102 
Tel: (973) 643-7000 
Fax: (973) 643-6500 

Scott D. Stimpson  
Member 
Admitted In NY 
Direct Dial:  212-500-1550 
Email: sstimpson@sillscummis.com 
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June 24, 2022 

VIA FEDERAL EXPRESS 

President or Other Officer 

North Jersey Petroleum Operations LLC (formerly 

known as North Jersey Petroleum Partners LLC) 

534 South Front Street 

Elizabeth, New Jersey 07722 

 

President or Other Officer 

New Vacuum Technologies of New Jersey, Inc.  

c/o Corporation Service Company 

Princeton South Corporate Center, Suite 160 

100 Charles Ewing Blvd 

Ewing, NJ 08628 
 

Re: Infringement of Earle Refining United States Patent No. 10,053,635 

Dear President or Other Officer: 

We represent Earle Refining LLC in intellectual property matters. 

This letter addresses an apparent infringement of Earle Refining’s United States Patent No. 

10,053,635 by one or more of the New Vacuum Technology Companies and New Jersey 

Petroleum Operations, LLC (”NJPO”).  We have made multiple prior contacts regarding these 

infringement allegations, first to Stephen Katz and then to Kevin O’ Connor.  Please find attached 

our May 13 letter to Mr. Katz, and our recent correspondence with Mr. O'Connor, all regarding 

the infringement issue.  As you can see, we have assumed (without dispute from Mr. O'Connor) 

that Mr. Katz and Mr. O'Connor have been keeping you fully informed of our correspondence and 

the infringement issues, and yet we have received no response. 

We also asked Mr. O’Connor to confirm whether he is representing you or any of these 

entities in connection with the patent infringement issues.  As Mr. O’Connor did not respond to 

this inquiry either, we assume he is not representing you in connection with the patent infringement 

allegations.  However, if Mr. O’Connor or other counsel is representing you in this matter, 

please immediately inform them and ask them to contact us promptly, so all our communications 

will be with your counsel. 

 

Case 3:22-cv-04469-RK-JTQ     Document 1     Filed 07/07/22     Page 90 of 91 PageID: 90



 

 

 

 

June 24, 2022 

Page 2 
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As it has now been six weeks without response to any of our correspondence, we are 

coming to the conclusion that the NVT companies and NJPO do not intend to respond to any of 

our inquiries.  While we respect your right to make that decision, we ask that you please reconsider 

and provide substantive responses to our inquiries within the next ten calendar days. 

Thank you for your consideration. 

       Sincerely, 

 

       Scott D. Stimpson 

SS:lk 

 

cc:   Joseph M. Laura (via Federal Express) 

Principal of: NVT LLC, NVT USA, NVT LLC,  

NVT of New Jersey, and North Jersey Petroleum Operations 

21 Kirsten Drive 

Freehold, NJ 07728 

 

Kevin J. O’Connor, Esq. (via Federal Express) 

Peckar & Abramson, P.C. 

70 Grand Avenue 

River Edge, NJ 07661 
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	1. Plaintiff Earle is a New Jersey limited liability company with its principal place of business at 1800 Route 34, Wall, New Jersey.
	2. On information and belief, Defendant NVT is a limited liability company organized and existing under the laws of Delaware, with a facility in southern New Jersey, and a registered agent, Corporation Service Company, having a place of business at 25...
	3. Defendant NJPO is a limited liability company organized and existing under the laws of New Jersey, with a place of business at 534 South Front Street, Elizabeth, New Jersey 07722.
	4. This action arises under the patent laws of the United States of America, 35 U.S.C. §§ 100 et seq., including §§ 271 and 281−85.
	5. This Court has subject matter jurisdiction over this action pursuant to 28 U.S.C. §§ 1331 and 1338.
	6. On information and belief, NJPO has an oil treatment facility in northern New Jersey for increasing the value and quality of low-grade petroleum, and NVT installed and tested this technology in a prototype plant in southern New Jersey (collectively...
	7.  Venue is proper in this Court as to Defendant NVT under 28 U.S.C. § 1400(b) because it has a regular and established place of business in this District and has committed acts of infringement in this District.
	8.  Venue is proper in this Court as to Defendant NJPO under 28 U.S.C. § 1400(b) because it has a regular and established place of business in this District and has committed acts of infringement in this District.
	9. Earle is the owner of United States Patent No. 10,053,635 entitled “Method for the treatment of a liquid, in particular a mineral oil,” which duly and legally issued on August 21, 2018 (hereinafter “the ‘635 Patent”).  True and correct copies of th...
	10. Earle purchased the ‘635 Patent from non-party Pristec AG, formerly an Austrian corporation, pursuant to a Patent Purchase Agreement dated July 3, 2019.
	11. Following Earle’s purchase of the ‘635 Patent, Pristec AG’s creditors commenced insolvency proceedings against Pristec AG in Austria Commercial Court, Vienna, under Index No. AZ 38 S 64/20v.
	12. The Austrian bankruptcy administrator auctioned off Pristec AG’s assets, including all of its intellectual property, fixed assets, and legal claims.
	13. The bid of RedMax GmbH & Co KG, an Austrian corporation, was accepted at the auction and RedMax and the Austrian bankruptcy administrator entered into a notarized purchase agreement dated July 26, 2021.
	14. Following RedMax’s purchase of Pristec AG’s assets, rights, and claims, RedMax and Earle entered into a Cooperation Agreement dated October 7, 2021 pursuant to which RedMax, among other things, waived all rights to challenge the Earle-Pristec AG p...
	15. The ‘635 Patent pertains to a technology that can increase the portion of low-boiling fractions in petroleum products using pressure waves with particular frequencies.
	16. The ‘635 Patent is presumed to be valid.
	17. By press release dated November 30, 2021, CMG Holdings Group, Inc. (“CMG”) disclosed a joint venture with New Jersey Petroleum Partners (“NJPP”) with regard to Magnetic Vacuum Upgrading (MVU) technology for refining crude oil.  NJPP is the prior n...
	18. The November 30, 2021 press release also disclosed that the MVU technology was owned by NVT.
	19. The November 30, 2021 press release also disclosed that the process being used was subject to a pending patent application, and that “NVT successfully installed and tested its MVU technology at a prototype plant in Southern New Jersey during the f...
	20. Prior to the November 30, 2021 press release, on February 18, 2020, NVT LLC had filed United States Patent Application No. 16/793,273 entitled “System and method for cold cracking under a condition of modified density of physical vacuum,” which wa...
	21. On information and belief, the ‘402 Publication is the patent application referenced in the November 2021 press release.
	22. The ‘402 Publication discloses a process that, on information and belief, would infringe multiple claims of the ‘635 Patent. A claim chart comparing the disclosures in the ‘402 Publication with independent claims 1 and 6 of the ‘635 Patent is atta...
	23. The ‘402 Publication shares two named inventors in common with the ‘635 Patent, Messrs. Chernikov and Delgado Castillo.  On information and belief, Messrs. Chernikov and Delgado Castillo were involved with the Infringing Processes of both Defendan...
	24. On information and belief, between 2008 and 2018, Messrs. Chernikov and Delgado Castillo worked for Austrian company Pristec AG, the original owner of the ‘635 Patent, in research and development, and both helped to develop not only the technology...
	25. The third named inventor of the ‘402 Publication, Joseph Laura, is the owner, Chairman, Chief Executive Officer, and Managing Director of Pristec America, Inc. (Nevada), a prior exclusive licensee of the ‘635 Patent in the United States.  On infor...
	26. An earlier press release dated August 26, 2021 (a true and correct copy of which is attached as Exhibit 6), confirmed the Infringing Process was “a multi-patent procedure” and that the “commercial adaption of” this technology was “very close.”  On...
	27. In another press release dated February 7, 2022 (a true and correct copy of which is attached as Exhibit 7), it was reported that the technology was “just about ready to go commercial.”
	28. On April 22, 2022, CMG posted on Twitter regarding its “oil venture.” CMG disclosed its “strategic decision to locate the business to the terminal in southern NJ” and that July 2022 was “a more realistic start date for” the oil project. A true and...
	The Defendants Do Not Dispute Infringement
	29. Prior to bringing this lawsuit, Earle made multiple contacts with Defendants, advising them of the infringement evidence and giving them the opportunity to provide proofs, if any, that they did not infringe.  Earle’s many contacts were repeatedly ...
	30. On May 13, 2022, Earle’s counsel electronically transmitted a letter (“the May 13 Infringement Letter”) to Mr. Stephen P. Katz, who was then identified as a board member of a known subsidiary of NVT, New Vacuum Technologies USA LLC (“NVT USA”).  T...
	31. By email on May 13, 2022, Mr. Katz responded that he was not a board member of “New Vacuum technologies.”  Mr. Katz did not respond to a reply email that same day asking for a contact at NVT, a true and correct copy of which is attached as Exhibit...
	32. On information and belief, personnel associated with both Defendants, including Mr. Laura and Laura’s counsel Kevin O’Connor of the law firm Peckar & Abramson P.C., received the May 13 Infringement Letter on or about May 13, 2022.
	33. Although the May 13 Infringement Letter requested a response by June 1, 2022, no response was provided.
	34. On June 10, 2022, counsel for Earle emailed a copy of the May 13 Letter to Mr. O’Connor.  A true and correct copy of the June 10, 2022 email is attached as Exhibit 11.  Mr. O’Connor was known to represent Mr. Laura and his related companies in con...
	35. The June 10 email asked Mr. O’Connor to advise if he did not represent Mr. Laura and his companies (including the NVT companies and NJPO) in connection with the issue of infringement of the ‘635 Patent, and it expressed the assumption that Mr. O’C...
	36. On June 21, having received no response from Mr. O’Connor, counsel for Earle made a telephone call to Mr. O’Connor, and were told that Mr. O’Connor was on the phone, but the message would be provided to Mr. O’Connor.
	37. Later on June 21, counsel for Earle sent a follow up email to Mr. O’Connor, confirming the call to his office and asking to arrange a time to speak.  A true and correct copy of the June 21 email is attached as Exhibit 12.  According to the email: ...
	38. Mr. O’Connor never responded to the June 21 email.
	39. On June 24, counsel for Earle sent a letter by Federal Express directly to the Defendants, with copies by Federal Express to the home of Mr. Laura and Mr. O’Connor (a true and correct copy of which is attached as Exhibit 13).   The letter informed...
	40. No response was provided to the June 24 letter from any entity.
	41. On information and belief, no substantive or other response was provided to any of the foregoing correspondence, at least in part, because there is no reasonable basis to dispute that the Infringing Processes employ the inventions described and cl...
	42. Earle realleges and incorporates by reference paragraphs 1 to 41 above as if fully set forth herein.
	43. At all times herein mentioned, the ‘635 Patent was and is valid and fully enforceable.
	44. On information and belief, NVT and NJPO have and continue to directly infringe one or more claims of the ‘635 Patent, at least by using the technology claimed the ‘635 Patent within New Jersey.
	45. For at least the reasons stated herein, NVT and NJPO’s acts of infringement of the ‘635 Patent have been and continue to be willful and deliberate.
	46. At no time has Earle granted either Defendant permission to utilize the technology claimed in the ‘635 Patent.
	47. Defendants’ infringement of the ‘635 Patent has injured Earle, and Earle is entitled to recover damages adequate to compensate for such infringement.
	48. Defendants’ infringement of the ‘635 Patent has irreparably harmed Earle and will continue to injure Earle, unless and until this Court enters an injunction prohibiting Defendants from committing further acts of infringement by enjoining the furth...
	A. For an order finding that the ‘635 Patent is valid and enforceable;
	B. For an order finding that Defendants have infringed the ‘635 Patent in violation of 35 U.S.C. § 271;
	C. For an order temporarily, preliminarily and permanently enjoining Defendants, their officers, directors, agents, servants, affiliates, employees, subsidiaries, divisions, branches, parents, attorneys, representatives, privies, and all others acting...
	D. For compensatory damages in an amount to be proven at trial;
	E. For an order finding that Defendants’ conduct alleged herein was willful and intentional and in conscious disregard of Earle’s rights, and awarding Earle triple damages due to willful infringement;
	F. For an order declaring this case exceptional and awarding Earle all fees and costs; and
	G. For such other and further relief as the Court may deem just and proper.
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