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Navy Case No. 77,495 PATENTS 

SPINNING FILTER SEPARATION SYSTEM FOR OIL 
SPILL CLEAN-UP OPERATION 

This invention relates in general to the clean up of ocean water oil spills. 

BACKGROUND OF THE INVENTION 

According to current technology, effective clean up of oil spills from the surface of ocean 

water is performed by an oil sweeper vessel within which oil contaminated water is collected for 

transport to remotely located on-shore equipment within which oil separation and disposal is 

performed. The processing of large quantities of oil polluted ocean water is accordingly time 

consuming as well as costly. 

It is therefore an important object of the present invention to provide a less costly oil spill 

clean up system involving more rapid processing oflarge quantities of oil polluted ocean water. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, oil polluted ocean water is processed at an oil spill 

location by continuous separation during pressurized flow of the water through at least two 

separator devices within which successive reduction in oil concentration is effected with respect 

to a separated portion of the water by filtered flow through porous membrane walls to 

correspondingly increase the oil concentration within the other remaining portion of water being 

processed. The first portion of the processed water when sufficiently reduced in oil 

concentration is discharged for return to the oil spill location, while the remaining portion is 

collected until a sufficient level of oil concentration therein is achieved to permit disposal thereof 

by burning at the oil spill site, 
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BRIEF DESCRIPTION OF THE DRAWING FIGURES 

A more complete appreciation of the invention and many of its attendant advantages will be 
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readily appreciated as the same becomes better understood by reference to the following detailed 

description when considered in connection with the accompanying draVving wherein: 

FIG. 1 is a side elevation view with parts shown in section, of apparatus associated with the 

7 
I oil clean up system of the present invention; and 
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FIG. 2 is a block diagram of the oil clean-up system embodying the apparatus shO\vn in FIG. 

10 1. 

11 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
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Referring now to the drawing in detail, FIG. 1 illustrates two separator devices lOA and lOB 

of similar construction associated with one embodiment of the present invention through which 
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yertical parallel relation to each other for rotation about axes 12 extending centrally through outer 

an oil spill clean up operation is performed. As shown, the separator devices are arranged in 

cylindrical housings 14 of the separator devices. An inner axial flow chamber 16 aligned with 
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ax.is 12 is formed within each separator device to which axial flow of water under pressure as the 

fluent material being processed is conducted. Inflow to the inner chamber 16 of separator device 

lOA is conducted by conduit section 18 at the lower axial end of housing 14. Fluent material 

conducted through such axial flow chamber 16 is discharged from the upper axial end of housing 
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l..t of separator device lOA through a conduit section 20. 

The inner axial flow chamber 16 in each of the separator devices lOA and lOB is enclosed 

by a radially inner cylindrical porous wall 22 of a filtering arrangement. An annular chamber 24 

is e!:lclosed in surrounding relation to inner chamber 16 by a second cylindrical porous wall 26 
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radially spaced inwardly from the outer imperforate wall of the housing 14 to form a radially 

3 outer chamber 28 therein. Outflow from the bottom of chamber 28 in separator device lOA is 

4 transferred by conduit section 30 to the lower end of the inner axial flow chamber 16 of separator 

5 device lOB from which axial outflow is discharged at its upper axial ~nd through conduit section 

6 
32. A continuous radial outflow through the filtering walls 22 and 26 in each of the separator 

7 
devices lOA and lOB is thus established through conduit section 30 between chamber 28 in 

8 

9 
device lOA and the inner chamber in device lOB to its radially outer chamber so as to effect a 

10 successive reduction in concentration of a filter separated contaminant within the fluent material 

11 discharged from the lower end of the outer chamber of device lOB through conduit section 34, as 

12 shown in FIG. 1. 
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The radially inner filtering wall 22 of each separator device according to one embodiment is 

141 

15 I 
formed by a fluortex hydrophobic separation membrane with 50 !..lm pores therein which serves 

1,61 to prevent inflow of droplets of oil as the contaminant, larger than 50 !..lm, into the annular 
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chamber 24 so as to thereby reduce oil concentration within the water being processed. A further 

reduction in oil concentration is then effected by inflow of the water being processed to chamber 

20 
28 through filtering wall 26 formed by a hydrophilic separation membrane with 2!..lm pores 

21 therein. The water so processed by radial outflow through the porous separation membranes of 

22 filtering walls 22 and 26 in separator device lOA is again so processed by radial outflow through 

23 comparable separation membranes within separator device lOB to supply a portion of the 

24 
processed water to discharge conduit section 34 with a desired reduced concentration of oil 
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therein. In order to maintain a proper continuous radial outflow through the separation 

membranes of the filtering walls 22 and 26 without clogging, the separator devices lOA and lOB 
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are rotated about the axes 12 thereof to centrifugally enhance the radial outflow through the 

filtering walls. The portions of the processed water mixtures respectively leaving the separator 

41 
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devices lOA and lOB through conduit sections 20 and 32 are correspondingly increased in oil 

cop.centration to an extent accommodating on-site disposal thereof by burning within a furnace 

6 
after being collected within a reservoir tank or the like. 
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The oil spill clean up operation hereinbefore described in connection with the apparatus 

illustrated in FIG. 1, is summarized by reference to FIG. 2 diagramming the separator devices 

iO lOA and lOB rotated by spin motors 36A and 36B as part ofa system for clean-up of water 
I 

ill polluted at an oil spill site or location 38. The polluted water from such location 38 is fed under 

i 2 I 
13
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pressure by pump 40 to the separator device lOA through conduit section 18 for axial flow 

through chamber 16 therein. The successively reduced concentration of oil within the portion of 
14 I 
15 1 

the processed water de1ivered through conduit section 34 from separator device lOB is 

1,6 discharged, as denoted in FIG. 2 by reference numeral 42, for return of sufficiently purified water 

; 71 
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to the oil spill site 38. The other portion of the processed water is continuously fed by conduit 

sections 20 and 32 from the inner chambers 16 of the separator devices for a sufficient period of 

;9 1 

time to a collection reservoir 44 within which the increased concentration of oil therein becomes 
2,J 

high enough to permit on-site furnace combustion thereof. 
21 
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Obviously, other modifications and variations of the present invention may be possible in 

light of the foregoing teachings. It is therefore to be understood that 
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; the invention may be practiced otherwise than as specifically described. 
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~a\'y CaSe No. 77,495 

SPINNING FIL TER SEPARATION SYSTEM FOR OIL 
SPILL CLEAN-UP OPERATION 

ABSTRACT OF THE DISCLOSURE 

Oil spill polluted water is conducted under pressure in sequence through separator devices to 

collect and burn a polluted water mixture having its oil concentration increased by extraction of 

\vater therefrom during axial flow through the separator devices. Such water extraction is 

effected by sequential radial outflow through oil flow blocking filter walls of the separator 

devices in response to rotation thereof. 
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1" ··v Case No. 77,495 
DECLARATION AL.J POWER OF ATTORNEY FOR PA .. .2NT APPLICATION 

" .A.5 a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below ne:l:t to my name. 

I bp.iie'le I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent is sought on the invention entitle 

SPINNING FILTER SEPARATION SYSTEM FOR OIL SPILL CLEAN-UP 
OPERATION 
the specification of which 

(chet;k one) IX] is attached hereto 0 was filed on ____ _ as Application Serial No. ____ _ and was amended on 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims as amended by any amendment referred to 
above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 37, Code of Federal Regulations 
§ 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code § 119 of any foreign application(s) for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s) Priority Claimed 

(Number) (Country) Day/MonthIY ear Filed Yes No 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I 
acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 

(Application Serial No.) (Filing date) Status) 
(patented, pending, abandoned) 

PO\\'ER OF ATTOR},'EY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith. (list name and registration number), and hereby cenifY that the Government of the United States has the 
irrevocable right to prosecute this application: 

John L. Forrest, Jr., Reg. No. 29,378; Roger D. Johnson, Reg. No. 26,745; Jacob Shuster, Reg. No. 19,660; Howard Kaiser, Reg. No. 31,381; 
Gary G. Borda, Reg. No. 35,455 

SEND CORRESPONDENCE TO: Office of Counsel (patents). Code 004 
Carderock Division 
Naval Surface Warfare Center 
Bethesda. I\JD 20084-5000 

DIRECT TELEPHONE CALLS TO: 

Jacob Shuster 
(301) 394-2174 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment or both, under 
Section 1001 of Title 18 of the United States Code and that such willfui false statements may jeopardize the validity of the application or any patent issued thereon. 

~ln~e~~e~fu~~~~ ~J~O~~~_~~~L=E~_~ ____________ ~_~ ____________ _ 

Inventor's signature d,~ JI: 1v~..J2...IZ I Date_r;:...J-i-r-f-L-/J<.-'l_i _____ _ 
Residence 233 Lastnerrvenue. Greenbe1 t. :Marvland 20770 
Citizenship U • S • A. 
Po~ Office Address 233 Lastner Avenue. Greenbelt. Marvland 20770 

C. FiSCHER 

Citizenship u. S .• t:._. 
Po~ Office Address 241 Shi ppl ng Creek Drive,- Stevensville, Maryland 21666 

FuJI n~e of third inventor WILLlAJI .. r P. KENN"EY 

It' . ill --~~ - ~ _4/; Date 9/ J-/91. 
;;~~~e~c~ slr;7 r~bes2pe!Oy;);e;;~: An;;aJ;DG:i2::t1 !Or,d 2140'-'3---.!./f--.:L--tj'-7--b-----------

Citizenship~ILJLuQ-~A~~~~~-----~--~------~~----~1)f~--_,~--~--~~~~,--------------------------------­
Post Office Address 707 Chesapeake Avenue, A~"':2.Dol ~ s. Maryland 21403 
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DECLARATION AnO POWER OF ATTORNEY FOR PAJ.ENT APPLICATION 

oJ .!os a below named i;:\~:cr. I hereby declare that: 
My residence, post 0:::::: ...:jdress and citizenship are as stated below next to my name. 

: :;eiieve I am the ori:-a1 :1.'"5t and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed below) of the 
subject matter v.b:.'! ::: :;=ed and for which a patent is sought on the invention entitled: 

SPINNIN"G FILTER SEPARATION SYSTEM FOR OIL SPILL CLEAN-UP 
OPERATIOK 
the specification ofv.-=::h 

(check one) OJ is a"'-'":e:: hereto 0 was filed on _____ as Application Serial No. _____ and was amended on 

! hereby state tha! I hz.~ r:->;ewed and understand the contents of the above identified specification, including the claims as amended by any amendment referred to 
above. 

I acknowledge the duty:o ::isclose information which is material to the examination of this application in accordance ,,;th Title 37, Code of Federal Regulations 
§ 1.56(a). 

I hereby claim foreign ~cr.t). benefits under Title 35, United States Code § 119 of any foreign application(s) for patent or inventor's certificate listed below and have 
also identified belov.· Z:::. f:Jreign application for patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

?:-ic:r Foreign Application(s) Priority Claimed 

~=ber) (Country) Day/MonthlYear Filed Yes No 

I hereby claim the bene::: Clder Title 35, United States Code, § 120 of any United States application(s) listed below and, insofar as the subject matter of each of the 
claims of this applicaD:tl is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I 
acknowledge the ony:;; cfs:lose material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior 
application and the nz::·:na;: or PCT international filing date of this application: 

(Applicatiro 5c="'.aI No.) (Filing date) Status) 
(patented, pending, abandoned) 

POWER OF ATTOR.'-=r': As a named inventor, I hereby appoint the following attorney(s) andlor agent(s) to prosecute this application and transact all business in the 
Patent and Trader'""..arK o:fice connected therewith. (list name and registration number), and hereby certify that the Government of the United States has the 
irrevocable right to p= this application: 

John L. Forrest. Jr. Re-g. ~o. 29,378; Roger D. Johnson, Reg. No. 26,745; Jacob Shuster, Reg. No. 19,660; Howard Kaiser, Reg. No. 31,381; 
Gary G. Borda, Reg. :'lie. 35,455 

SEND CORRESPO~1)::::S-CE TO: Office of Counsel (patents), Code 004 
Carderock Division 
Naval Surface Warfare Center 
Bethesda, MD 20084-5000 

DIRECT TELEPHONE CALLS TO: 

Jacob Shuster 
(301) 394-2174 

I hereby declare ilia! all ,..ar.....-nents made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and 
further that these s::ater""..e:J::; were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 ofTi::le 18 of~e United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

Full name of fo:.uth ::n .. ::ntor _...:J...:O...:S:.::E:..:P...:H:......:F...:· .~K:.:O:..:.R:.:C:.::Z:..:YN..:..:...S_K_I ______________________ _ 

Inventor's signan;re -a Date. __ q~...!.i....;$""~L.1 C\....!.-..:<.,,~ _________ _ ie~ ~ Residence ; ')1"" '3:; Dr; ye 5:e, Marvland 21061 
Citizenship_T:...:T~C:~i::.f.~~;::-"",", ___ -=--;-__ .....".."'-_-';=;--:-=-::r-_TT=-===-r=:=-:::!:-"''l""r7"'':7:.''''-_________________ _ 

Post Office Add.'"eSS - 5:3 Tiema...Tl Drive, Glen B1L.T'Ille, Mary 1.. and 21061 

Full name offif"~ inYeT::.:lr _-=.:=:.:.=.:=--=:.;.--=:.=..:~~ ___ -:-__________________________ _ 

Inventor's signar.::e __ ....::...,..:~=....:=..i'"=IL-=-..:-~-w-'---,ni"7u..-:'-:· k~;-:-:"""3""""~Date \\ se~ \~ <ito 
R 'd j-nL '"' ... - ---"t Lane l.mryla...Tld 61 eSI ence ~u: J __ =: __ .u. , _ 

Citizenship ii ~ : 
Post Office Address :':'L Chestnut Lane, Glen Burnie, Maryland 21061 

Full name of sh.-:.; i::yer::or _....:B::::.A~_m3:.::::.ARA~::.:.....::..F...!.--=:H:::O:.:WE:.::;LL:::::::.. __________________________ _ 

,G,- 'I J I J / /' 6,-/ '3 - r-rc, Inventor's signan=e ~w0 4~ h ~~~ Date_--=' __________________ _ 

Residence 2i'~ -::",:_"'- -.1 lr-I e Dri ye Arnol d Marvland 22.061 
Citizenship D • .:; . ,'-:. 
Post Office Address 2. - oS Bavbourne Jri ve! ATTIol d, Maryland 21061 
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DECLARATION Al\.aJ PO\VER OF ATTORNEY FOR P AJ. .c:NT APPLICATION 

I As a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent is sought on the invention entitled: 

SPINNING FILTER SEPARATION SYSTEM FOR OIL SPILL CLEAN-UP 
OPERATION 
the specification of which 

(check one) ~ is attached hereto 0 was filed on _____ as Application Serial No. _____ and was amended on 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims as amended by any amendment referred to 
above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 37, Code of Federal Regulations 
§ 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code §119 of any foreign application(s) for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s) Priority Claimed 

(Number) (Country) Day/MonthNear Filed Yes No 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I 
acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 

(Application Serial No.) (Filing date) Status) 
(patented, pending, abandoned) 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith. (list name and registration number), and hereby certify that the Government of the United States has the 
irrevocable right to prosecute this application: 

John L. Forrest, Jr. Reg. No. 29,378; Roger D. Johnson, Reg. No. 26,745; Jacob Shuster, Reg. No. 19,660; Howard Kaiser, Reg. No. 31,381; 
Gary G. Borda, Reg. No. 35,455 

S8-o1) CORRESPONDENCE TO: Office of Counsel (patents), Code 004 
Carderock Dhision 
Naval Surface Warfare Center 
Bethesda, MD 20084·5000 

DIRECT TELEPHONE CALLS TO: 

JACOB SHUSTER 
(301) 394-2174 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

Full name of seventh inventor WILLlpjvf KLEMENS 
Inventor's signature #-~-~-;;=-=/;=-=~~;;;'=",=~=e~'~~-~-------D-a-te----r-~-'3T~--'f-£--------
Residence 441 Bendale Drive, Severna Park , Marvland 21146 
Citizenship U • S • A. 
Post Office Address 441 Bendale Drive, Sever:-la Park. Marvla...Tld 21146 
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