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Approved forse Troaugis OSOs. DEPARTSNGys a

ApplicantPatent Quner:

F Application io/Patent No.:

Tited: FLOW-THROUGH ORXYGENATOR (Reissue of US. Patent No.y670,495)

the assignee of the entire right, tle, and interest in

an assignee of jess than the entire night, tile, aneiederest inat is(the extent iby percentage} afiis ownership ne ey Or

3. | the assignee of an undivided interest in the entirety of (a compiate assignment from one of the joint inventors wes mada}

E ihe patent applicationpatent identified abeva, hy virtue of elther:

\ | An assignroent from the Inventor(s) of the patent apoiicationpatent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frew Jartfor which a
aopy therglore ps athiched,

A chain of tithe fromthe inventor(s}, of the patent apolication/patent identified above, ta the current assignes as follows:

4. From: Janes Andrew Senkiw

The document was recorded in the Unded Sistes Patent and Tradernark Ofime at

Reel . Frame 0241-0242 _:) Gf for which 3 copy thersofis attached.

2. Fran: Aqua movations, inc. _ To Oxygenator Water Technologies, inc.
The document was recorded in the United States Patent and Trademark Office at

Reel O24554 . Frame O875-0004 _ oF for which a copy thereofis attached.

The domuriant was racorled ithe United Siatas Patent and Trademark Olfce af

Real . Frame . oF for which 3 oony thereat is akached.

Additional docurnants ii the chain of ite are listed on a supplemental sheetis].

Al As requved by 37 CER 3.7G(bx 1x), the documentary evidence of the chain of life fromthe origina! ownerts the assignee was
or soncusreniy is being, submiiedfor recordation pursuant to 3¥ CFR 3.14.

INOTE: 4 separaia copy Gie., a true copy of ihe orginal assignment document(s} must be submitted to Assignment Division in
accordance with 27 CFR Pad 3, la record fhe assignment in the records of he USPTO, Gee MPEP 302.08}

Phe undersigned (vhose Mie is supped below) is authorized fo act on behalf of the assignee.

[Pkeiip Caspers 03/30/2016
Signature Dale

Philip P. Caspers USPTO Reg. No, 33,227

Prirded orTypadName Fi
wel &ay 37 CFR : 3

reried by 35 USC.12 Se oere Tom ace TR Bctic. 2 sied ia P i io COmpl© USPTO rm wil vary depend i the iIndivulual case. Any commants onihe aaneit Chiet informationOF oer, LUG. Fistent and Trademark Office, £
COMPLETED FORMS TO Ti AGOR@ESS. SENE Tok Saninissioner

 
ain Gorpiediog Se fai, cal (-886-FTS8 788 and swect option 2.

OWTEx. 2119

Page 1 Tennant Company v. OWT
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USPTO Assignments on the Web Page | of |

 
  
  
  

United States Patent and Trackemark G'h  

 
 

‘aSaoavoned agelicaliSAASESN

  
 

Reel/Frame 

 

Pages: 6
Recorded: 92/22/2008

Attorney Dkt #; 4056.02US02/63
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 2

i Patent #: NONE Issue Dt: Application #: 12023416 Filing Dt: 01/31/2008
Publication #: Us 202985 Pub Bt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

2 Patent #: Issue Dt: 05/02/2010 Application #: 12023437 Filing Dt: 01/31/2008 Publication #: US Pub Bt: 07/31/2008
Title: FLOW-THROUGH OXYGENATOR

Assignor
L Weo3

Assignee
iL ao

 Exec Bt: 05/25/2006

 6101 BAKER ROAD

MINNETONKA, MINNESOTA 55345

Correspondence name and address
3. PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Resiilts as of: 08/27/2011 03:33 PM
If you have any comments or questi oncerning the data displayed, contact PRD / Assignments at 571-272-3356. v 2.2interlace last modified: 2011 wie

 
 

   
July 25,

 (| SEARGH | sHUSINESS | CONTACT US | PRIVACY STATEMENT

http://assignments.uspto.gov/assignments/gq ?db=pat&aqt=rf&reei=020546&:frame=0241 &p... 9/27/2011
JA1320

OWTEx. 2119

Tennant Company v. OWT
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USPTO Assignments on the Web Page 1 of 2

 
  
  
  

g
United States Patent and Trackemark G'h  

 
 

olay ornsfy
S33
SSeS

‘aSaoavoned agalicali

  
SREAARNE 

 Reel /Frame
Recorded: 58/11/2008

Attorney Dkt #: 4056.00-00-01
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 7

i Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt:
Publication #: 1 3 Pub Bt: 09/04/2602

Title: MICROBUBBLES OF OXYGEN
   

2 Patent #: Issue Dt: 07/08/2008 Application #: 10732326 Filing Dt: 12/10/2003
Publication #: US Pub Bt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR

3 Patent #: Issue Dt: Application #: 11367134 Filing Dt: 03/04/2006
Publication #: US2! i Pub Bt: 07/13/2006

Title: Flow-through oxygenator

 
4 Patent #: NONE Issue Dt: Application #: 11910540 Filing Bt: 06/06/2067

Publication #: U52007038 Pub Bt: 12/13/2007
Title: Water treatment system
 

5 Patent #: NONE Issue Dt: Application #: 12022416 Filing Dt: 01/32/2068
Publication #: \ = Pub Dt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

 
 

6 Patent #: 7 Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/32/2068

 

Publication #: 3 Pub Dt: 07/31/2003
Title: 4ROUGH OXYGENATOR

7 Patent #: NONE Issue Dt: Application #: 12055723 Filing Dt: 03/26/2008
Publication #: i Pub Bt: 10/02/2008

Titles METHODS AND APPARATUS FOR ELECTROLYTIC TREATMENT OF WATER

Assignor
i Exec Bt: 08/08/2008

Assignee
i 

6101 BAKER ROAD, SUITE 206
MINNETONKA, MINNESOTA 55345

Correspondence name and address
J, PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2017 08:34 2M
ata displayed, contact PRO / Assignments at 571-272-3350. v.2.2
modified: July 25, 2011 v.2.2
 
 H you have any comments or questions concerning theWeb inter?

http://assignments.uspto.gov/assignments/g ?db=pat&aqt=rf&reei=02 [354&:frame=0676&p... 9/27/2011
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‘aSaavoned agalicali  SREAAAS 

 

 

 
 

Reel /Frame: Pages: 10
Recorded: 02/09/2011

Conveyance: PROMISSORY NOTES GRANTING SECURITY INT

Total properties: 3

i Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt: 02/21/2003
Publication #: a Pub Dt: 09/04/2003

Title: MICROBUBBLES OF OXYGEN

2 Patent #: Issue Dt: 07/08/2008 Application #: 10732326 Fillmg Dt: 12/10/2063
Publication #: L Pub Bt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR

3 Patent #: 75 Issue Dt: 03/02/2010 Application #: 12022431 Filing Dt: 01/31/2008
 Publication #: Pub Bt: 07/31/2008

Title: FLOW-THROUGH OXYGENATOR

 

 

Assignors
1 5 Exec Bt: 09/08/2008

2 2 Exec Dt: 10/24/2008

Assignee
£ 7

2003 SUGAR WOODS DRIVE

ORONO, MINNESOTA USA 55356

Correspondence name and address
WILLIAM J. O'BRIEN
1400 AT&T TOWER

901 MARQUETTE AVENUE
MINNEAPOLIS, MN 55402

 09/27/2014 03:30 PM

 

 
If you have any commenis or questions concerning the data displayWeb interface iast modified:

 

http://assignments.uspto.gov/assignments/q?db=pat&aqt=rf&reel=026079&frame=0823&p... 9/27/2011
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Page 4 Tennant Company v. OWT
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iMPEEINLSTATESPATENTANETRADENLAMie(FPitlkCONPINTATIBREISSORPATER:
Applicants}JamesAndrowSankiw

SerialMo.PilineDate CantinuationReissueoFCLS.PatesntBro.PIssued:

  
LinknawsPiedHerewith

 
 

 
  

ConsentbyAssigneesofSecurityDiteresttoPileaSecandCloantinuationReiseneApplicationEFPivenMio.FL7O,4do5}pursiantto.27£26BR.SY.PFS

7BIOAGS

   

hMarch2,2016tinknoawn
 

EixaininerMarie

 

Pinknown| 3406OOSUSS

CroupActUiait
 

 

AdtoineyDscketNo.<ustermerMumbertConfirriaticnmMio.

  FPLOWS_THROUGHOXVYGENATOR~~  
MailStopReissiusCommissionerforPatentsPOBox1450Alexandria,VA20513-1456i,JeftreyFP.Brink,declare.that:

1..LarmthesameJeffreyP.rinkidevtifiedonrecordedassiznimentdocumentreclandframemumber026079/0823ofthePatentAssipnoent,AbstractofTitlerecordationdepartmcntoftheLS.PatentandTrademark(icessholdingapromissarsneiceSecurityinterestinandtoLLS.PatentMo.7.470408.2.Tfertherdeclarethat1receivedtheabove-describedsecurityinterestfromtheAssigneeofrecordofallright,titleamdinterest,OxveenatorWaterTechnologies,ine,DVBAWaterDOG.WorksandthatthisAssigneereceiveditsassignmentofallrighttitleandinterestaccordingtothechainoftithetransferfromtheinventor,Mr.James.AndrowRekivetoAquainnovations,lnc.andhencefromAguaTnineoevations,tne,toGaygenatorWaterTechnolopies,lnc.axshownbytheassigumentdacumentsrecordedrespectivelyatreel.andframeroumbers205460/60241andO213954/0076ofthePatentAssimmrent,AbstractofFitlerecordationdeparimentoftheLS.Patert
ardTradéimark(Office.3.understandthattheownerandassigneeof11S.PatentMo.7,670_405,OxypenatorWaterTechnologies,Inc.,hasrequestedherewithacontinuationreissueapplicationofapriorcoplinuationreissueapplication(SerialMoa.14/601,.340)whithis 

JA1323

OWTEx. 2119

IPR2021-00625

Tennant Company v. OWTPage 5
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Canxenuttoy.ssipneeofSucurityiniereadFufleBelssweApplicationPage2SerialWomsber:UikmirwsEpicsBSOOSEZR
FrekinsEiaten:Brite’Fierawith

  

ae

 

VitterVEOWEVIROUGEORYGDNATER(BovissaeasfUTA.PixterstMowT6TU,AGes
 continuationceissucofanoriginalbroadeningreissueapplication(applicationSerialWo.IS/247241,nowLIS.PatentNo.RE4S.415)whichoriginalreissucapplicationwusmaderelativetoUS.PatentMea.7GAOS.Pursuantto37CLR.61172andasanAssigneeofssecurityinterestinandtithisputert,IstatethatDeonsenttothefilingafthebroadeningcontinuationreissacapplicationsubmittedherewithwhichbsacontimuiatianreissueapplicationofreissucapplicationSerialMo.14/601346whichintumisacomtinuationreissueapplicationofreissusapplicationSerialNeo.13/247,241whichMmturnisarcissueapplicationofLES.PatentNo.7,670,495andtotheenlargementoftheclaimedsubjcctmatteraxpPresevitedbythepreliminaryamendmentfiledherewith.ifartherdeclarethatallstatementsmadehercin-ofmyownknowledgearetricandthat‘allstatementsmakeoninformationandbeliefarebolievedtobetroc;andfurther.thatthesestatementsweremadewiththeknowledgethatwillfulfalsestatenmrrtsandtheike=omaceareponishabliebyfineofimprisenment,orboth,underSection1G01e@FTitleVRoftheUnitedStates(lodeandthetsuchwillfulfalsestatementsmayjeopardizethevalidityoftheapplicationarahypatentissucdtheres.FurtherDeclarantsayethmot.

os

a%ZjESB,%iiesii&_ate

 

DWectarant

 
JA1324
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Page 7

3. | the aasignee of an undivided interest in

A i An assignroent fromthe Inventor(s) of the patent apoticationpatent identified above.

por

The undersigned (yhose ileis

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 7 of 1333

Approved forse Troaugis OSOs. DEPARTSsage @ ve

ApplicanyPatent Qwner:

F Application io/Patent No.:

| Tied: FLOW-THROUGH OXYGENATOR (Reissue of U.S. Patent No."7,97485

the assignee of & sequrty interest iy the entire right,le anc interest.

an assignee of jess than the entire night, tile, and ienierest inat is(The extent iby percentage} of iis ownership nilere ey Or

the entirety of {a complete assignment fromone of the ioint inventors was mada}

E ihe patent applicationpatent identified abeva, hy virtue of elther:

@ assignment wae recorded in
the United States Patent and Trademark Office Jartfor which a
dopy teenghure es

af Reel
athched,

A chain of tithe fromthe Inventor(s}, of the patent apolication/patent idantlad above, ta the current assignes as follows:

1. From: farnes Andrew Senkiw To: Agua imovations, inc

The document was recorded in the Unded States Patant and

Frame 0241-0242

Tradernark Office at

Reei or for which 3 copy thereof is atlached.

2. Fran: Aqua movations, inc. _ To Oxygenator Water Technologies, inc.
The decument was recorded g the United States Patent and Trademark Office at

021354 frame O876-0684Roe or for which a copy thereof is atlached.

3. From:

The domuriant was racormled ithe Urdied Siatas Patent and Trackamark Offce af

G28078 _ FranReal ne_O825-D832 or for which a copythereof is attached.

Additional docurnants ii the chain of ite are listed on a supplemental sheetis].

As fequved by 37 CFR S7G(bTH, the documentary evicence of the chain of litle from fhe aviginial owner bo the assignees was
or soncusreniy is being, submiiedfor recordation pursuant to 3¥ CFR 3.14.

INOTE: 4 separaia copy Gie., a frue copy of ihe orginal assignment document(s} must be subnutted to Assignment Division in
accordance with 27 CFR Pad 3, la record fhe assignment in the records of he USFTO, Gee MPEP 302.08}

supped below)is authored fo act on behalf of the assignee.

03/30/2016

Signature Dale

Philip P. Caspers USPTO Reg. No, 33,227

ed Oy &7 OFR }. Fhe infor

mengby 35 UB.0, 2 Oo comp!dual case. Any nommants onihe aan
Chiet infoawistionOF oar, UG, Fistant and Tradamark Oca, |
COMPLETED FORMS TO Fi ARGRESS. SEND Tok Tormissioner

mt SE CER1, fiend 1. Th8 USPTO. Time wil ay

 
ain Gorpiediog Se fai, cal (-886-FTS8 788 and swect option 2.
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USPTO Assignments on the Web Page | of |

 
  
  
  

United States Patent and Trackemark G'h  

 
 

‘aSaoavoned agelicaliSAASESN

  
 

Reel/Frame 

 

Pages: 6
Recorded: 92/22/2008

Attorney Dkt #; 4056.02US02/63
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 2

i Patent #: NONE Issue Dt: Application #: 12023416 Filing Dt: 01/31/2008
Publication #: Us 202985 Pub Bt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

2 Patent #: Issue Dt: 05/02/2010 Application #: 12023437 Filing Dt: 01/31/2008 Publication #: US Pub Bt: 07/31/2008
Title: FLOW-THROUGH OXYGENATOR

Assignor
L Weo3

Assignee
iL ao

 Exec Bt: 05/25/2006

 6101 BAKER ROAD

MINNETONKA, MINNESOTA 55345

Correspondence name and address
3. PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Resiilts as of: 08/27/2011 03:33 PM
If you have any comments or questi oncerning the data displayed, contact PRD / Assignments at 571-272-3356. v 2.2interlace last modified: 2011 wie
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USPTO Assignments on the Web Page 1 of 2
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United States Patent and Trackemark G'h  
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S33
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‘aSaoavoned agalicali

  
SREAARNE 

 Reel /Frame
Recorded: 58/11/2008

Attorney Dkt #: 4056.00-00-01
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 7

i Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt:
Publication #: 1 3 Pub Bt: 09/04/2602

Title: MICROBUBBLES OF OXYGEN
   

2 Patent #: Issue Dt: 07/08/2008 Application #: 10732326 Filing Dt: 12/10/2003
Publication #: US Pub Bt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR

3 Patent #: Issue Dt: Application #: 11367134 Filing Dt: 03/04/2006
Publication #: US2! i Pub Bt: 07/13/2006

Title: Flow-through oxygenator

 
4 Patent #: NONE Issue Dt: Application #: 11910540 Filing Bt: 06/06/2067

Publication #: U52007038 Pub Bt: 12/13/2007
Title: Water treatment system
 

5 Patent #: NONE Issue Dt: Application #: 12022416 Filing Dt: 01/32/2068
Publication #: \ = Pub Dt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

 
 

6 Patent #: 7 Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/32/2068

 

Publication #: 3 Pub Dt: 07/31/2003
Title: 4ROUGH OXYGENATOR

7 Patent #: NONE Issue Dt: Application #: 12055723 Filing Dt: 03/26/2008
Publication #: i Pub Bt: 10/02/2008

Titles METHODS AND APPARATUS FOR ELECTROLYTIC TREATMENT OF WATER

Assignor
i Exec Bt: 08/08/2008

Assignee
i 

6101 BAKER ROAD, SUITE 206
MINNETONKA, MINNESOTA 55345

Correspondence name and address
J, PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2017 08:34 2M
ata displayed, contact PRO / Assignments at 571-272-3350. v.2.2
modified: July 25, 2011 v.2.2
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Reel /Frame: Pages: 10
Recorded: 02/09/2011

Conveyance: PROMISSORY NOTES GRANTING SECURITY INT

Total properties: 3

i Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt: 02/21/2003
Publication #: a Pub Dt: 09/04/2003

Title: MICROBUBBLES OF OXYGEN

2 Patent #: Issue Dt: 07/08/2008 Application #: 10732326 Fillmg Dt: 12/10/2063
Publication #: L Pub Bt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR

3 Patent #: 75 Issue Dt: 03/02/2010 Application #: 12022431 Filing Dt: 01/31/2008
 Publication #: Pub Bt: 07/31/2008

Title: FLOW-THROUGH OXYGENATOR

 

 

Assignors
1 5 Exec Bt: 09/08/2008

2 2 Exec Dt: 10/24/2008

Assignee
£ 7

2003 SUGAR WOODS DRIVE

ORONO, MINNESOTA USA 55356

Correspondence name and address
WILLIAM J. O'BRIEN
1400 AT&T TOWER

901 MARQUETTE AVENUE
MINNEAPOLIS, MN 55402

 09/27/2014 03:30 PM
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE PATENT

Applicant(s) James Andrew Senkiw

Filing Date Filed Herewith

Continuation Reissue of
7,670,495

U.S. Patent No. Statement of Right of Assignee
March 2, 2010 to Act Pursuant to 37 C_F.R.

870

Mail Stop Reissue
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

 
As a duly authorized representative of Oxygenator Water Technologies, Inc., I herebystate that
Oxygenator Water Technologies, Inc. (d/b/a Water D.O.G. Works) has the right under 37 C.F.R.
§3.73 to assert its status to transact all business before the U.S. Patent and Trademark Office in

connection with the above identified continuation reissue application because Oxygenator Water
Technologies, Inc. is the assignee of U.S. Patent No. 7,670,495, corresponding reissue
application nos. 13/247,241 and 14/601,340 and the present reissue patent application filed
herewith which is a continuation reissue ofreissue application serial no. 14/601,340 as shown by
the assignment records recorded at 017998/0954 showing the assignmentof the sole inventor to
Aqua Innovations Inc.; at 020480/0246 showing the assignment of Aqua Innovations Inc. to
Oxygenator Water Technologies, Inc. (d/b/a Water D.O.G. Works). The security interest
indicated by record 021354/0676 is not an assignment of ownership but rather is a security
interest in and to the designated patent.

I further state that I am authorized to act on behalf of the assignee, Oxygenator Water
Technologies, Inc.

Respectfully submitted,
Carlson, Caspers, Vandenburgh, Lindquist & Schuman, P.A.
225 S. Sixth Street, Suite 4200

Minneapolis, MN 55402

JA1330
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Statement of Right of Assignee to Act Page 2
Serial Number: Unknown Dkt: 3406.005US3
Filing Date: Filed Herewith
‘lithe: FLOW-THROUGH OXY GENATOR (Ke-issuc of U.S. Patent No. 7,670,495)

Date:__ 03/30/2016 By:___[Phe Caspers]

Philip P. Caspers
Reg. No.33,227

JA1331
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| Application Data Sheet 37 CFR 1.76
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PTIVALAITA 453

Approved es38eeBeestant aOM SESI-OIE
US. Patent aid TradesTeak  

| Atomey Deckel Nurnber|3408. 005US3
Application Number

Tite of invention>FLOW-THROUGH OXYGENATOR & appiicaiion dats sheet is pact of the provisional or nonpravisianal aplication for which & is being submitted. The follawing farm contains the
biographic date arranged in a format specified hy the United States Patent and Trademark Office as outlined in 37 CFR 176.
is Sacurment may be compiated stectonically and submitted fo the Office in eteniranic format using the Electronic Filing System (EFS) or tha

document may be printed and inchidedin 3 paper filed application,

Secrecy Order 37 CFR §.2:

, Portions or all of the application associated with this Application Gate Sheet may fall under a Secrecy Order pursuant to | ( 37 CPR O2 (Paper fers only. Applicalions thal fall under Secrecy Order may sol be ited electronically}
inventor information:

inventor

| Legal Name

 

 

| Prefix! Given Name Middle Name Family Name 

[ Mir. dames Andrew Senkiw 

Residence Information (Select One} G) US Residency ©) Non US Residency ©) Active LS Miltary Service
Minneapolis RateiProvince

 

Mailing Addressof Inventor: 

| Address % ASO Aldrich Ave N.

Address 2

 

 

I City ; MiImeapolis eeePostalCode z USA
 

| A inventors Must Be Listed - Additional Inventor information biocks may be
| generated wilhin ihis form by selecting the Sdd bulton,  Enter sither Gustomer Number or complete the Correspandence Information section belay.

For further information :see37 CFR 1 33{a).

 

Email Address ¢

Application Information: 

Title af the invention FLOW-THROUGHOXYGENATOR
Attorney Docket Number “Small EntityStatus Claimed “Sa
Application Type Nonprovisianal 

Page 14

Subject Matter
Total Number of Drawing Sheets Gfany} |SuggestedFigure for Publication it any),
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PTIVALAITA 453
Approved for use through B&GQ/2077, OMY 6657-0032

U.S. Patent and Trademark Ofice: US. DEPARTMENT OF COMMERCE
Unrier the Papecwork Reduction Act of 1295, ao persone are required to respond to a collection of iftnimaiiion ustees 8 contains 3 valid GMB contest

Altorney Docket Number|3406.006US¢

Application Nurnier

Tite of (nvention—FLIOW-THROUDSH OXYGENATOR

  
 

| Application Data Sheet 37 CFR 1.76

 

Filing ByReference:Hn po Q

i opticcation papers iincluding 3 specification and any drawings:areS bein a. Any domestic benefitorforeign nriorityinformationmust beprovidedin the appropriate sectionis) Below(Le, "Darnestic Baneyit/‘National Stage information’ and “Foreign Priority Information’).

Far the purposes of 3 filing date under 37 CFR 183{b}, the description and any Sengeof the preseryapplcadon are replaced by thisi :d application, subject te canditions and requirements of 27 CFR 1S?)

urnier ofthe previlously FiHing chate (YY) intellectual Property Autherity or Country
fiedapphcation
 
 

Publication information: 
T Request Early Publication iFee requiredtat tim@ of Request37 CFR V219)EE 

Request Not fo Publish. | nereby requestthat the attached application not be published under
35 0.3.C. 1220) and cerify that the invention disclosed in the attached application has not and will not be the
sublect af an application fled in another country, or undera miulikateral intemational agreement, that requires
publication at eighteen months after fling.

 
 

Representative information:

| Representative information should be provided for all practitioners having a power of atorney in the 2pphcation. Providing
| this information in te Application Gata Sheet does not conatitute a power of attorneyin the application (see 27 CFR 4.32}.
i Either enter Customer Number or complele the Representative Name seotion Dafow. [f both sections are cornpleted the customer
| Sumber will be used for the Representative informaiion during processing.

| Please Select One: {@) Custorner Number ©) US Patent Practitioner €)} Limited Recognition (87 CFR 17.95See!

| Customer Number

INationa4 Stage entryfifor a POT application. Providing benefit «claim information|in the Appolcation Data Sheet constitutes
the speciic reference required by 35 U.S.C. 1198) or 720, and 37 CFR 1.78.
When referring to the current application,* ple2ase feave the'“Application Number’ fleld blank. 

Prior Appligation Siaius Pending|
Filing or 371(c} Date

Application Number Gonlinuily Type Prior Application Number OYYYY-MM-DD)

| The present applicationis a 44691340 2018-04-24
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PTIVALAITA 453
Approved for use through B&GQ/2077, OMY 6657-0032

U.S. Patent arc Trademark © LS. GESARTMENT OF COMMERCE
Uniier the Paperwork Reduetion Act of 1995, ac persone are required to respond to a collection of iefertmstinn un {contains & valid CAMB conteg! surritesr,

Attorney Doeket Nurmber§340600653

Application Number

Tite of (nvention—FLIOW-THROUDSH OXYGENATOR

    

| Application Data Sheet 37 CFR 1.76

 

|  ®ror Application Status|Patented
Appiication | oe Tw" eitingDate issueDate

Number i } Number YYYY-MN-DD) Patent Number (YYY'Y-MM-DD}+

i FAAP244 204 1-09-28 REAS415 2018-05-17

csaatiyas ates Tee Prior Apalication Filing Date issue Date
Number | Continuity Type Number AYYY-MM-DD)|PatertNumber) yeyipo}

| 1247244 is a reissue of FAO2Z3434 2008-01-31 7870495 2016-03-02

 

 

 

Appiication | Prior Application Filing Date as i . issue Date
Number | Number AYYY-MM-DD)|PatertNumber|cyyyyvin-pp}

| 12/023431 is a Division af iTS 2003-12640 7386447 2008-07-08

| Prior Application Status|Patented

Application Fricr Apniicatian Filing Date a . issue Date
Number Number eyyyy-wieop)|Patent Number) yyynine}

TOFISIZB is a Continuation i part of MVSPL04 7 2003-02-24 8Ha9262 2004-02-10

 

Continuity Type  

Prior Applicatios Status|Expired

/ fing of {c} Date
Application Number Continuity Type Prior Application Number CYYYY-MM-DD)

WASTAN7 Claims benefit of provisional 

Additional Domestic Benefit/Natonal Stage Dafa may be generated within this form
| hy selecting the Add button.

 
Foreign Priority information:  

this section afiows for Ine applicant lo cairn priority i a foreign application. Providing this information in the application data sheet
lonnatitutes the claim for priority as required by 38 U.S.C. 119(b) and 47 CFR 1.88. When priority is claimed to a foreign application
that is dligible for retrieval under the priority docurnent exchange program iPpxy the information will be usec by the Office to
jnutornationlly atiampl reirievel pursuant to $7 CFR 1.5514) and (2). Unser the PDX program, apptiosnt bears the ulimate
lresponsibility for ensuring that a copy of the forsign application is received by the Office fromthe participating foreign infellaciual

[property office, or a certified capy of the foreign prianty soplication ja filed, within the time period specified in 37 OFR 156/01}.
   

Application Number Country’ Filing Date (YYYY-MM-DD) Access Cadeltif applicable} 

Additional Foreign Prioty Data may be generated within this form by selecting the
| Add button.

 
JA1334

OWTEx. 2119

Page 16 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 17 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 17 of 1333

PTQVAMIA AER
rough O4O0/80T7, OME G€51-O032
S. DEPARTMENT OF COMMERCE

Approved for:
U.S. Patent and Trademark

Uneber the Paperwork Reduetios Act of 1295, ao parson: are required to respond to a colledtion of information u

| : s . Attorney Doeket Nurmber§340600653
| Application Data Sheet 37 CFR 1.76

Tite of (nvention—FLIOW-THROUDSH OXYGENATOR

 
 
 

 
 

Statement under 37 CPR 1.85 or 1.78 for AIA (First inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application fled before March 14, 2043 and (2) also
i contains, or contained at any time, 2 clay to a claimed invention that has an effective fing date on or after March
L{} 16, 2043.

NOTE: By providing te sigiement under 37 CFR 1.55 or 4.76, this application. with a filing date on or afier March
78, 2043, wil be exarnined under the first inventor to file provisions of the ALA.
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PTAA GES
3@ through OSSG/aR17, OME G651O032

LS. GESARTMENT OF COMMERCE
{contains 3 valid CAMB conted! 1

AprSTONEved faru  
   

U.S. Patent
Uneber the Paperwork Reduetios Act of 1295, ao parson: are required to respond to a colledtion

. Attorney Docket Number|3406.005US<
| Application Data Sheet 37 CFR 1.76

Tite of (nvention—FLIOW-THROUDSH OXYGENATOR

wet, 

  
Authorization or Opt-Out of Authorization to Permit Access:

[When this Anolication Data Sheet is properly signed and ied with the apolicalion, applicant has pravidad written
lauihority to permit a participating foreign intellectual property (iP) office access to the instant application-as-tied (see
lnaragraoh A in subsection | below) and the Euronsan Patent Office (EPO) access to any search results from the instant
langication (sec paragraph B in subsection 1 below}.

lappl ication.”After the iirsital ANSeof an: application, anr Application Data Sheat cannot be used to psrovide or rescind
jauthorization far acorss by a k Signir* affice(s)» instead, Form PTO/S6/99 ar PTOVSB/69 must be used asappropnate.

iH, Authorization to Permit Access by a Foreign Intellectual Property Office(s}

iA. PriorityDocument Exchange (PDX) - Uniess box A ie Subsection 2 fopt-cut of authorization) is checked,»theundersigned hereby grants. atHPO), the Korean intallectua roperty Office (KIPO}}, the State intellectual Property Office«of the People’8g. Republic of
China (S1PO}, the World Intellectual Property Organization QVIFO), and any olher foreign intelectual property office
lpariicinating with ihe USPTO in a blateral or multilateral priority dactunent exchange agreement in which a foreign
lapofication claiming priority to the instant patent application is filed, access to: (1} the instant patent application-as-fited
land its selated Ivihingraphic data, (2) any foreign or comestic applicaiion to which prinrity or benefit is claimed bythe
instant application and ite related bibliographic data, and (3) the date of Mingof this Authorization. See 37 CFR 1.74(h)
A}

i =. Application to EPO - Uniess box B in subsection 2 (opt-out of authorization) is checked,
ithe undersigned hereby gy ify io provide the EPO accessto the bibliographic data and search
resulta from the instant patent application when a European patent application claiming pnority io the instant palent
lanolication is fled. See 37 CFR 1. 14ini2).

The appicant is reminded that the EPO's Rule 144(7) EPC (European Patent Canvention) requires applicants fo submit a
lcapy of search results fromthe instant application without delay in a European patent application that claims oriorily ta
ihe instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

i ; & participating foreign IF office access ta the iistant| apnlication-as-fied. If this box is checked, the USPTO wi not be oroviding 4 particigating foreign IP office with
i any dacuments and information identified in subsection 14 above.

ia application. if this box is checked, the USPTO wil rot be providing the EPO with search results from the instant
i application.
INOTE: Once the application has published or is otherwise publicly available, the LISPTQ may provide access to the
lapolication in accordance with $7 CFR 144.
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PTIVALAITA 453
Approved for use through B&GQ/2077, OMY 6657-0032

U.S. Patent and Trademark Ofice: US. DEPARTMENT OF COMMERCE
Unrier the Papecwork Reduction Act of 1295, ao persone are required to respond to a collection of iftnimaiiion ustees 8 contains 3 valid GMB contest

Altorney Docket Number|3406.006US¢

Application Number

Tite of (nvention—FLIOW-THROUDSH OXYGENATOR

  
 

| Application Data Sheet 37 CFR 1.76 
 

Applicant Information:
 

 Providing assignmerd information inthis section does not substitute for oumplianice with any requirernent of part 3 of Tile U7 of OFR
| fo have an assignrnent recorded! by the Office

| Applicant 4
the applicant is theinventor for the remainingjoint Inventor or inventors under 37 CFR 146), this section should not be completed.

The informabon te be provided in this section is the name and address of the legal representative whoie the apolicand under 37 CFR
14.43; ar the name ane address of the assignes, person to wher ie inventor is under an abligation fo assign the invention, of serson
whe otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 146. if the applicant is an

lapplicant under ne CFR 1.46 (assignes, persan to whomthe inventor is obligated to assign, or person who otherwise shows sufficientinfoonietary interest} together with one or more joint inventors, then the joint inventor or Inventors who are also the applicant shauld beeviiied in this ectan.
 

 

} Assignee C) Legal Representative under S8 U.S.C. 4 ©) deint inventor

 
'

Person te whom the Inventar is obligatedto assign. 1) Person who shows sufficient proprietaryinterest  it “Applicant is theJagal representative, indicate the authorityte file the paterd application, the inveritor is:

—T
 

  
 
 
 

| Name of the Deceased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here.esiMailing Address information For Applicant:

| Address 4 4860 Highway 100 South

lciy Seteas Pane SiaieiProvincs | TN
Arrwrreer

Oxygenator Water Technalogies, inc.

  

  
 
 

 |Country|USA | Postal Cade | AS41G: 7 —
Phone Number i: Fax Number | 

emai Address
 

  
Providing assignment information in this section does not substitute for campliance with any requirement of pant 3 of Tite
37 oF GFR to Rave an assignment recorded by the Office.
 

SES Web 2.2.12
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PTIVALAITA 453
Approved for use through SGGQ/2017, OME 68S7-0032

U.S. Patent and Trademark 6 LS. GESARTMENT OF COMMERCE
Under the Paperwork Reductions Act of 1295, ac parents are required to yeapond to a collection of letermation un {contains 2 valid CAMB contec! surest,

Attorney Qoeket Nurmber§3406.006U8<
| Application Data Sheet 37 CFR 1.76

|
Tite of (nvention—FLIOW-THROUDSH OXYGENATOR

    

 

Assignee 1

 iComplete this section # assignee information, Inchiding nor-anplicant assignee information, is desired to be included on the patent
lapplication publication. An assignse-applicant identified in the “Applicant Information” section will appear on the patent appdication
inublinglion as ain applicant. For an acsignes-apolixant, complete ihis section only ¢ identification as an assigneeix also desired onthe
ipaiant aontioation publoation.

H ihe Assignee or Non-Applicant Assignee is an Croanization check here,

Given Name Middie Name Family Namei

iNaving Address Information For Assignee including Non-Applicant Assignee:
| Address 4

| State/Province
“Posttal Code 

 
Phone Number Fax Number

| Email Address
Adgdiional Assignee or Nor-Applicant Assignee Data may be generated within this form by

| selecting the Add button.

 
Signature:
lsubsection:2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
iaise be signee in accordance with 37 CFR 1444),

patent ppreact

Date (VYYY-MM-DD}

| First Name|PAub Last Narne | Caspers Registration Number

Additional Signature may be generated within thie form byselecting the Add button.
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PTIVALAITA 453

Approved fer USEiowa SSOSRT7, OME G6S1O032S. DEPARTMENT OF COMMERCE
contains # Valid MB contest 1 3 

 
U.S. Patent and

Unrier the Papecwork Reduction Act of 1295, ac persotia are required fo respond 16 & colectic

Attorney Qoeket Nurmber§3406.006U8<
| Application Data Sheet 37 CFR 1.76

 

Tite of (nvention—FLIOW-THROUDSH OXYGENATOR  
This collection of infermaton is required by 37 CFR 1.76. The information is required fo obtain ur retain a benefit by the public which
is to file Cand by the LISPTO to proness} an apgiication. Confidentiality is governed by 36 U.S.0. 122and 37 CFR 1.14. This
aoileciion is estimated to fake 23 minutes io nomplete, including gathering, preparing, arsubmitting ihe campletad application data
sheet formto the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require fo
completa this forme ancYor suggestions for reducing this burden, showed be sent fo the Chief Information Officer, Patent and
Trademark Offce, US. Deoartnent af Commerce, PO Gox 1490, Shexeriia, VA 22973-1440 DO AY BEND FEES GOR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PG, Box 1450, Alexandria, VA 22343-1489.
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Privacy Act Statement

87# Fequies that you be given certain information in connection with your submissionof the attached fanrelated to a patentngly, paarsuant to the requirements of the Act, please be actvised that: (1) the general authorityfortt clion of this information
{2} furnishing ofthe infanmation solictted fy voluntary: and (3) she princiwal purpose for which tre information is wed by the U5. Patent andjsssusc Office is io process arct/or examine your submissionrelated ta a patent apatication or patent, if you do nat furnish the requested information, the LS,

Patent and Trackernark O8tce may rot be able to orocesy arktfay exarnine your submission, which may result iss termination of procendings or ahandanment of

Page 22

ge aprlicatyon ay expiration of the pratent.

nfonmation orovided by youin this forn will be auibect te the following routine uses:

The invormation on this forwil be treated canfidentially te the extent aliawed under the Fraadonn of Infarmation Act (5 U.5.C, $52) and the Privacy
(SUS. S83ah, Records fromthis system of records may be dicclosedta the Department affustice to determine whether the Freedomof

information Act requires disclosure of these records.

A record fram this system of reconds mry be disclosed, as a routine use, in the course of presenting evichkence tea court, mmaistrate, or administrative
tibunal, inciting asures to opposing counsel in The course af settlement sagotiations

A record in this sytemof records miay be disclosed, as a nouting use, to a Member of Cangress subsnitting a request lrudving an feadividual, fo whom
the recordpertains, when the indivictual has requesseal osasistance from the Member with respect to ihe susject matter of the record,

&
a
5

A record related to an international Agntication fled under the Patent Cooperation

recordin this system of records may be disclosed, as a routine use, to a comtyactarof the Agenny having need for the information in order te perionn
contract, Recintents of infermation shall be required te conyply with the requirements ofthe Privacy Art of 1974, as amended, oursuant te $ U3L,
S2atn}

‘Treaty in this system oafrecards may be disclosed, as a routing use,
international Bureau of the World Intellectual Praperty Ceganization, pursuant to the Patent Caoperetic

sa Quine use, lo anather federal agency for purposes of National Security review(5 USC,
andfor review purssantieho the Atomic Energy Act (2 US.etl,

fromthis system of records may be disclosed, as a routine use, to the Administratar, General Servines, or hissher designes, during an

inspection af records conductedb GSA as part of thet agency's responsibilityto recommiend improvementsInrecords management practices andprograms, under authority of 44 U.5.C, 2904 ancl 2908, Such cisckesure shall be made in accordance with the GSA requiations gaverning inspection ofrex
tne

ds for this purpose, ered any bor refevant dc, GSA ar Commercedirective, Suck dischrsive shall nat be usec wo make detepminations anaut
duals.

& record fromthis system of records aay be disclosecl, asa routine use, fo the public alter eber publication of the application Pursaant to BSAREC,T22{b) of issuance patent cursuent to 35 U4.C 159, Further, arecord maybe disclosed, subject te the limitations of 27 CFR TM, aseroutine se,
ta the pubiic if the record was Hedin an application which became atatnioned or in which the proceedings ware terminated ard which aomlcation fs
referenced by ether a published agptication, an aplication open te publiy fiapections or an iseied patent,

EFS Web 2.2

 
-t

ord from this system of records snay be discloses, &! atoutline use, tO a Federal, State, ar local kaw enforcement agency, [Ff the 25°TO becomesa viokstion or potential violation

2
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Doc Code: PA.. PTENRAISZA OT). aviation es 7 PAIAIBZA OPTS
Document Description: Power of Attorney Aporoend for use through (10/2012 OMB JOSs0054UL, Patent and Trademark Offes; US, DEPARTMENT OF COMMERCE

Unider fre Paperwork Reduction Act of 1908, no persons are required (© reepond to a collectionof iifgnmeation unjess ¢ displays 3 valid OMB conteal sucdinst.

 

 
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

 
f NOTE: This form is fo be submitted with the Power of Aftomay bry Applicant iPTOVALA/BS6) to identify the application to which the
b Power of Aftorney is directed, in accordance with 37 CPR 1.6, undess the applingtion number and filing date are identified in the Power af
E Attorney by Applicant form. if neither form PTOVAMV/82A4 nor form PTO/AIAS2B identilies the application to which the Power of Atomey is

directed, the Power of Attarmay will nol be recognized in the application.

Application Number Unknown :

First Named inventor James Andrew Senkiw

FLOW-THROUGH OXYGENATOR

   

Name Philip P. Caspers Registration

 

Tide GF Applicantis a
juristic entity}

 

Applicant Name(if Applicant is a joristic entity)

NOTE: This form must G2 signed in aonordance with 37 CFR 14. See SY CER 74{s} for signatuns requinaments and cartifinatiang. if fore then one applicant, use rullinie foons.

[| *Total af forms are submitted,

 
This collection of information is requdred by 37 CFR 1.731, 1.32, and 1.33. The information is required to obiain or retain a benefit by
the public which a to file (and by the USPTO to process) an apofication, Confidentlality is gavarnad by 35 U.S.C, 122 and 37 CFR
1.41 and 1.44, This collection is astimatad fo taka 3 minutes to complets, including gathering, preparing, and submitting the campleled
application formio ine USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
io coraplete this form and/or suggestions for suducing this burden, should be seni fo the Chef Information Offiner, U5. Patent and
Trademark Office, US. Department of Commerce, P.O. Box 1450, Alexandria, VA 22315-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA g2342-7459,

¥you meet assistance i aomnlieting fe form, cad 1-808-PTO-O799 and safect anion 2
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Attormey Docket No. 3406.0051183 Page 1 of 5Serial No. Filed Herowith
Filing Date: Filed Herewith

Attorney Gocket No.3406,G05U8S

United States Patent Application
REISSUE DECLARATION OF INVENTORSHIP

Asa below named inventor | hereby declare as follows.

1. My residence, post office address and citizenship are as stated below next to my name.

2. | belleve | am the original, first and sole inventor of: (a) the subject matter which is described
and claimed in U.S. Patent No, 7,670,495 (the ‘495 patent) which was-issued on March 2, 2030; {6} the
subject matter claimed in the broadening reissue patent application Serial No. 13/247,241 which was
filed January 31, 2008 and which issued as U.S, Patent No. RE45,415 on March. 17, 2015: {ce} the subject
matter claimed in the pending broadening reissue patent application Serial No. 14/601,340 which was
filed January 21, 2015 as a continuation reissue from application Serial No. 13/247,241; and (d} the
subject matter claimed in the present broadening reissue patent application filed herewith. The present
reissue application is a continuation of reissue application Serial No. 14/601,340 whichis a continuation
of reissue application Serial No. 13/247,241 and thus is a continuation reissue application of the ‘495
patent. The ‘495 patent is related to U.S. Patent No, 6,689,262 which issued on February 10, 2004 (the
‘262 patent) and U.S. Patent No: 7,396,441 which issued on July &, 2008 (the ‘447 patent).

3. | hereby state that i have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by the amendmentthat is being filed with this
declaration. A copy of the amended claims is attached hereto as Exhibit A.

4, tacknowledge the duty ta disclose information which is material to the patentability of this
reissue application in accordance with 37 C.F.R. § 1.56 (attached hereto}. | state that the present
application is a broadening reissue application of U.S. Patent No. 7,670,495 and a continuation reissue
application of Serial No. 14/601,340 which is a continuation reissue of U.S, Patent No. RE45,415.
Because of the continuation relationship with Serial No. 14/601,340 and U.S. Patent No. RE45,415,this
present application has an original filing date within two years of the issuance of the ‘455 patent.

ERRORS CORRECTED

5.. | state pursuant to 37 C.F.R, § 1.175(a} that |, the Apolicant, believe the original patent to be
partly inoperative or invalid by reason of the patentee claiming Jess than the patentee had a right ta
claim in the patent. i believe that the errors to be relied upon as the basis for reissue are to be found in
the text of the claims of Patent No. 7,670,495. in that they do not encompass the full scope of my
invention and unnecessarily limit that scope. The errors that are being addressed can be found , for
example, in method claim 1 of the ‘495 patent, which is directed toa method for treating waste water
that Includes providing a flaw-through oxygenator comprising an emitter for electrolytic generation of
microbubbles of oxygen and which recites certain structural features of the emitter.

6. In paragraphs 7 and 8 below | discuss examples of how claim 1 is too broad in some respects,
and that it was an error not te include method claims that include varying combinations. of the features
disclosed in the emitter embodiment corresponding to FIGS, 74 and 78 of the ‘495 patent. in paragraph
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9 below i discuss examples of how claim. 1 is too narrow in some respects, and that it was an error not to
include method claims without certain limitations of clair 1,  

7. Claim 1, for example,is too broad in that it does not recite the use of an emitter having
certain features of the disclosed emitter embodiment corresponding to FIGS. 7A. and 7B which | was
entitled to claim but did not claim. These features are shown in the embodiment of FIGS 7A and 7B and

include, for example: the electrades.are positioned in the outer perimeter of the oxygenation chamber;
this pasitioning of the electrodes provides an unobstructed passageway for water to flow: in that
unobstructed passageway, water may flow from the water inlet to the water outlet without passing
through a space between the electrodes of opposite polarity; and a portion of at least one of the first
and second electrodes is in contact with a wall of the tubular housing.

8. it was an-errar in the ‘495 patent not to include method claims that recite the use of an
emitter having the features discussed in paragraph 7 that relate to a specific arrangement of the
electrodes. To correct that.error, varying combinations of those exemplary features.are presented. i5
the claims of the present application, using claim language of varying: scope shown below. The claims
presented by the present application are narrower than claim 1 of the ‘495 patent at least in these
respects,

 

Claim 13 nowrecites:

each electrode of the emitteris positioned so that substantially alf
points midway between all opposing electrodes are claser to.a
surface of the tubular housing than te a center point within the
tubular housing and

so that at least some water may flow from thewaterinfet to the
water outlet without passing through a space between electrodes of
apposite polarity separated by a distance of between 0.005 inches to
0.140 inches... .

Claim 27 now recites:

the outside electrode opposing and separated from the inside
electrode bya distance of between 0.005 inches to 0.140 inches
within the chamber,

 
wherein the position and size of each electrade within the chamber
defines a cross-section of the chamber that has a water flow area

within the oxygenation chamber through which water may flow
without passing between electrodes of oppasite palarity that are
separated by a distanceof between 0.005 inches to 0.140 inches,...

 
 

wherein at ledst a portion of the outside electrode positioned in the
chamberts claser to the inward-facing surface of the oxygenation
chamber than said distance separating the inside electrode from the
outside electrode... .
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Claim 37 now recites:

a portion of at least one of the first and second electrodes being in
contact with at least one wall of the tubular housing,...  
wherein each efectrade is positioned within the oxygenation chamber
so thata cross section of the oxygenation chamberincludes a water
flow area that allows water to avoid passing between electrades
separated by 0.005 inches to.0.140 inches... .

Claim 50 new recites:

wherein each electrade of the emitter is positioned claser to the
inwarcd-facing surface of the chamber than toa midpoint of the
tubular housing and

so that at least some water may flow through an unobstructed
passapeway from the water inlet to the water outlet without passing
through a space between electrodes of opposite polarity separated by
a distance of between 0,005 inches to.0,140 inches,

Claim 62 now recites:

the electrodes being positioned awayfram the center axis and
maintaining a longitudinal, unobstructed passageway parallel to and
including the center axis ..

the electrodes being pasitioned so that water may flow from the
waterinlet to the water outlet without passing thraugh a space

between electrades-of apposite polarity separated by a distance at
between 0.005 inches to 0.140 laches:

wherein the outside electrode defines a cross-sectional area between

the outside electrode and the outer wall of the chamberthat is

substantially less than said crass-sectional area of the unobstructed

passageway...

9. Claim 1 of the 4595 patent is tao narrow, for example, in that it requires treating waste water
and fs limited to creating microbubbles of oxygen. Therefore, | identify claim 1 of US. Patent No.
7,760,495 as a claim that the application seeks to broaden in the present claims at feast with respect to
the removal of the waste water limitation and the microbubble limitation. it was an error din the ‘495

patent, not to include method claims to. the use of an emitter with the features discussed in paragraph 7
that relate to a specific arrangement of the electrodes and withoutall of the limitations of claim 1 of the
‘495 patent such as the waste water limitation and the microbubbles limitation.

 
10, The examples of errors provided herein are nat intended to be exhaustive or exclusive, but

are presented for stating at least one error being relied upon as the basis for reissue pursuant to 37  
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CFR. 1.175. These and additional errors are addressed and corrected by the independent.and
dependent claims presented by the amendmentfiled herewith.

NO DECEPTIVE INTENT

11. | state thatall errors present in the original patent and in the present reissue application up
to the time of filing of this Reissue Declaration, and errors which are addressed and corrected by any
amendment concurrently filed with this Reissue Declaration, which correction of errors | have reviewed,
arose without any deceptive intention on the part of the Applicant.

12. funderstand that pursuant to 37 C.F.R, 93.71, the assignee, Oxygenator Water Technologies,
inc., has granted the power of attorney, for prosecuting this reissue patent application and for
transacting all related business, to attorneys and agents of thefirm of Carlson, Caspers, Vandendurgh,
Lindquist & Schuman, Customer Number 38846. { confirm and agree with this appointment.

13, Please direct all correspandence and all communications to Carlson, Caspers, Vandenburgh,
Lindquist & Schuman, at the address. provided by the following customer number.

Customer Number: 38846
 

lintentionally Left Blank]

thereby declare that all statements made herein of my own knowledge are true and thatall statements
made on information and belfef are belfeved to be true: and further that these statements were made

with the knowledge that willful false statements and the ke so made are punishable by fine or
imprisonment, or both, unider Section 1004of 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 James Andrew Senkiw
Citizenship: U.S.A y /|Residence: Minneapalis, MN {

dN Minneapolis MN 55430-3529
&

Post Office Addr

f hy ft} f pate:2S-a0SIOé3 _

 
 
 
 

 
Signature: .¢
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§ 1.56 Duty to disclose information material te patentability.

{a} A patent by its very nature fs affected with a pubic interest. The public interest is best served, andthe most effective
patent examination occurs when, at the time an application js being examined, the Office is aware of and evaluates the teachings of
ailinformation material to. patentability, Each individual associated with the filing and: prosecution of a patent application has a duty
of candor and good faith in dealing with the Office, which includes 3 duty to disclose to the Office all Information knownto. that
individual to be material to patentability as defined in this section. The duty to disclose Information exists with respect to each
pending claira until the claiseis canceled or withdrawn from consideration, er the application becomes abandoned. Information
material to the patentability of:a claim that is canceled or withdrawn from consideration need not be submitted ifthe information is
not rnaterial to the patentability of any.claim remaining under considerationin the application. There is no duty te submit
infarmation which is not material-to the patentability of any existing claim. The.duty to disclase ail infarmation known tobe
material to patentability (s. deemed to be satisfied if all infermation known tobe material to. patentability of any. claimissued in a
patent was cited by the Office or submitted to the Office inthe manner prescribed by §§ 1.97(b)-(d) and 1.98, However, no patent
will be granted:on an application in connection with which fraud on the Office was practiced ar attempted urthe duty of disclosure
was violated through bad faith orintentional misconduct. The Office encourages applicants to carefully examine:

{1} prior art cited In search reports:of a foreign patent office in a counterpart application, and

{2} the closest information aver which individuals associated with the filing or prosecution of a patent application
believe any pending claim patentably defines, to make sure that any material information contained therein is
disclosed te the Office.

{b} Underthis. section, information fs material to patentability whenit is not curmulative to information already of record or
being made.of record in the application, and

{1) Jt establishes, by itself or in-cambination with other information, a prima facie case of unpatentability of a claim;or

(2) dtrefutes, or is inconsistent with, a position the applicant takes.in:

{i} Oppesing an argument of anpatentability relied an by the Office, ar

(i) Asserting an argument of patentability.

A prima facie case of unpatentability fs established whenthe information campels a.conclusian that 2 claim is unpatentable under
the preponderance of evidence, burden-of-proof standard, giving each term in the clairn its braadest reasonable construction
consistent with the specification, and befare any consideration is given to evidence which may be submitted in an attempt to
establish @ contrary conclusion of patentability.

(c} individuals associated with the filing or prosecution of a patent application within.the meaning of this section are:

{Z} Each inventor named in the-application:

{2} Each attorney or agent whe prepares. or prosecutes the application; and

{3} Every other person whois substantively invalved.in the preparation or prosecution of the application and wha is
associated with the inventor, with the assignee or with anyoneto whom there.1s. an abligation to assign the
application.

id} individuals other than the attoraey, agent or inventor may cornply withthis section by disclosing information to the
attorney, agent,-or Inventor.
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Reissue Declaration of Inventorship
(Duplicate CopyofClaims)

(3. New) A method for treating water comprising:

providinga flow-through oxygenator comprising an emitter for electrolyticpeneration.of

bubbles of oxygen, the emitter including:

a tubular housing having a water inlet, a water outlet, and a longitudinal water

flow axis from the inlet to the outlet:
 

at least two electrodes comprising a first electrode and a second electrode, at least

portions ofthe first and second electradesbeingpositioned in the tubular housing, the

first electrode opposing and separated from the second clectrade by a distance of between

0.008 inches to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that substantially allpoints midway 
 

configured to deliver a voliage to the electrodes, the voltave being less than or equal ta
 

28.3 volts, the power source being configuredto deliver a curtent to the electrodes, the
 

currentbeinglessthanorequalto12.8amps:

assing water throuchthe tubular housine while. electrical current. is lied to the electrodes 

producing oxygen in said water via electrolysis.
 

14, (New) The methodof claim 13 wherein the tabular housing includes an inward-facing

surface that runs parallel to the longitudinal axis:

longitudinal axis: and

wherein at least one of the first and second clectrodes is positioned in the tubular housing  

closertotheinward-lacingsurfacethansaiddistance separatingthe electrodes.
 

Exhibit A to SenkiwReissue Decl.

Page 1.  
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1S. (New) The method of claim 13 wherein the tubular housing Includes an inward-facing

surface that ransparallel to the longitudinal axis:
 

wherein said portions of electrodes extend in a direction parallel to the longitudinal axis:  

and

wherein each electrode ofthe emitter is positioned closer tothe Inward-facing surface

than to the longitudinal axis at the center ofthe tabular housing.

longitudinal center axis ofthe tubular housing and maintain an enobstructed passagewayparallel

to the center axis, the passagewayrunning longitudinally for at least the length ofthat portion of 

one ofthe electrodespositionedwithin.thetubularhousing.  
1& (New) The method of claim 17 wherein the unobstructed passaseway includes the center 

asis and is multiple times wider than the distance separating the opposing first and second

electrodes within the tubular housing.

 

electrode.and an inside electrode
 

wherein said portions ofthe first and second electrodes extend in a longitudinal direction

arallel to the longitudinal axis and an inward-facine surface of the tubular hou:  sing, the outside

and inside electrodes beingoutside and inside electrodes respectively in that the electrodes are

  

positioned relative to each other so that the outside slectrode is closer to an outer wall of the

axis at the center of the tubular housing than the outsideelectrodeis,

wherein the outside electrode defines 4 cross-seetional area between the outside electrode

and the inward facing surface ofthe tubular housing that is substantially less than a cross~
 

Exhibit A to Senkiw Reissue Decl,
Page 2
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sectional area ofthe unobstructedpassageway.

  
the outside and inside electrodes. being outside-and inside electrodes respectively inthatthe

electrodes are positioned relative to each other so that the outside electrode is closerto an outer 

 
sectional arca of the unobstructed passageway; and

whereinthetubularhousingoftheemitter is round.

21. (New) The method ofclaim 19 wherein said inward-facing surtace is a concave surface,

radial directionrelative to the longitudinal axis ofthe housing, the second conductor exiting a

wall of the housing in a radial directionrelative tothe longitudinal axis of the housing.
 

23, (New) The method of claim 13 wherein the oxygen produced comprises microbubbles.  

 

at_aratio of 1.75 amps or less per 3 square inches of active electrode,

Exhibit A to Sepkiw Reissac Deck

Page 3
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25. (New) ‘The method of claim 13 wherein the at least two electrodes includes a first anode

  

26. (New) The methodofclaim 13 whercinthe oxveen produced coniprises nanobubbles.

27. (New) A. method for treating water comprising:

providingaflow-throughoxygenatorcomprisinganemitterforelegtrolyticpencrationof

  
facing surface that runs parallel to the water flow axis and defines at least in part the 

oxygenation chamber:

at least two electrodes comprising anoutside electrodeand aninsideelectrode,at  
least portions of the outside and inside clectrades being positioned in the oxygenation   

chamber, said portions extending in a direction that is parallel to the longitudinal axis, the

between 0.005 inches to 0.140 inches within the chamber,
 

wherein the position and size of each electrode. within the. chamber defines a
 

cross-section of the chamber that has a waterflow areawithinthe oxygenation chamber
 
through which water may flow without passing between electrodes ofoppositepolarity

 

water flowarea is greater than an area at thecross-sectionequaltothetotalarea between

electrodes of opnosite polarity that are separated by a distance of between. 6,005 inches to

0.140 inches,

  

  
Exhibit A te Senkiw Reissue Decl.
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configured to deliver a voltage to the electrodes, the voltage being less than or equal to

sured io deliver-a currentto the electrodes, the

 

28.3volts, the power source being confi  
 

current being less than or equal to $2.8 amps:   

passing water through the oxygenation charnber while electrical current is applied to the
 

 
chamber,

29, (New) The method of claim 27 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passageway parallel

to the center axis, the passageway runing longitudinally for at least the Jeneth of that portion of

 

 

  

one of theelectrodes positioned within the chamber.

30. (New) The method of claim 29 wherein the unobstructed passagewayincludes the center

osing inner and outeraxis and is multiple times wider than the distance separating the o

electrodes within the chamber.

  

sectional area 

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.

32. (New) The method ofclaim 27 wherein the emitter includes first and second conductors

coupled to the outside and inside clectrodes respectively, the first conductorexiting a wall ofthe

housing inaradial direction relative to. a longitudinal center-axis ofthe housing, the second

 
 

conductor exiting a wall ofthe housing in a radial direction relative to a longitudinal centeraxis    

ofthe hausing,

33. (New) The method ofclaim 27 wherein the oxygen produced comprises nanobubbles,

Exhibit A to Senkiw Reissue Decl.
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34. (New) The method ofclaim 27 wherein the power source delivers a current to the electrodes
 

at a ratio of 1,75 amps orless per 3 square inches of active electrode,
 

35. (New) The method of claim 27 wherein the at least two electrodes includes a first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second
 

anode electrode portions each being parallel to respective opposing cathode electrode portions.  

37, (New) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for clectrolytic generation of

bubbles of oxygen, the-emitter including

 

  

a tubular housing defining an oxygenation chamber and having a waiter inlet, and

  
 

  
within the oxygenation chamber so that a cross section ofthe oxygenationchamber

includesa water flow area-that allows water to avoidpassing between electrodes.

separated by 0.005 inches to 6.140 inches:

 

 

a powersource in electrical communication with the electrodes, the power source

 
28.3 volts, the power source beingconfigured to deliver.a current to theelectrodes,the

current being less than or equal to 12.8 amps:
 

passing water through. the tubular housing while electrical current is applied to the electrodes to
  

 
Exhibit A to Senkiw Reissue Decl.

Page 6
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produce oxypen in said water via electrolysis.

38. (New) The method of claim 37 wherein the tubular housing bas 4 longitudinal center axis  

and an inward-facing surface that runs parallel to the longitudinal center axis: and

wherein. each electrode of the emitter ispositioned so that substantially ali points midway
 

betweenall opposingelectrodes inside the chamberare closer to said inwardly-facingsurface

39. (New) The method ofclaim 37 wherein the chamber has a longitudinal center axis and an

inward-tacing surface. that runs parallel to the longitudinal axis,

longitudinal axis, and

wherein. at least one of the first and sccondelectrodesis. positioned in the chamber closer

to. the inward-facing surface thansaiddistance separating the electrades.
 

 
 

40. (New) ‘The method of claim 39 wherein each electrode ofthe emitter is positioned. closer to

the inward-facing surface ofthe chamber than to the longitndinal centeraxis of theoxygenation  
 

housingisin contact with a curved wall ofthe tabular housing:
 

42, (New) Themethod ofclaim 37 wherein the electrodes are positioned away froma

longitudinal center axis of the tubular housing and maintain an unobstructedpassagewayparallel

to the ceriter axis, the passageway runting longitudinally forat least the leneth of that portion of 

one ofthe electrodespositioned within the chamber,
 

43, (New) The method ofclaim 42 wherein the unobstructed passageway includes the center
 

axis and is multiple times wider than the distance separatingthe opposing first and second
electrodes within: the chamber,

Exhibit A to Senkiw Reissue Dect.
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to the longitudinal axis at the center of the tubular housingthan the outside electrode is; and

wherein the ontside electrode defines a cross-sectional ares between the outside electrode
=

andtheinwardfacingsurface of the tubular housing that is substantially fess than a cross-
 

sectional area of the unobstructed passageway.

 

 
housing in a radial direction relative to a longitudinal axis of the housing, the second conductor

exiting 4 wall of the housing in a radial direction relative to the longitudinal axis of the housing. 

AT. (New) The method of claim 37 wherein the power source delivers a current to the electrodes

ata ratio of 1.75.amps or less per 3 square inches of activeelectrode.

 

48. (New) The method of claim 37 wherein the at least two electrodes includes.a first anode

electrode. portionthat is nonparallcl to a second anode electrode portion, the first and second  
being parallel to respective opposing cathode. electrode portions.  

49, (New) The method of claim 37wherein the oxveen produced comprises nanobuhbles.

30. (New) Aumethod fortreating water comprising: 

 
bubbles of oxyeen. the emitter including 

Exhibit A to Senkiw Reissue Decl,
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atubular housing defining an oxyeenation chamber, said housing having an  

inward-facing surface that defines at least in part. the oxygenation chamber,the tubular

housing havingawater inlet, and a water outlet:
 

an: outside electrode and an inside electrode, at

  
surface, the outside and inside electrodes being outside and inside electrodes respectively

in that the electrodes are positioned relative to. each other so that the outside electrode is

the inside electrode is closer to the longitudinal center-axis thanthe: outside electrode is 

the outside electrode opposing and separated from the inside clectrode by a distance of

between 0.005 inches to 0.140 inches within the chamber:

 

 

wherem each electrode of the emitter is positioned closer to the inward-facing  

surface of the chamber than to a: midpoint of the tubular housing and so that at Jeast some

 
passingwater through the oxygenation chamber while applying electrical current to the
electrodes to produce oxygen in said water via electrolysis.

positioned in the chamber closer to the inward-facing surface than said distance separating the

electrodes, and

chamber and wherein the unobstructed passageway Includes the longitudinal center axis.
 

52. (New) The method of claim 30 wherein at least one ofthe outside and inside electrodes is in
 

contact with atleast ene wall ofthe tubular housing, said wall defining at leastin part the  

oxygenationchamber,

Exhibit A to Senkiw Reissue Decl.
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53. (New) The method of claim 52 wherein the electrode in contact with a wall of the tubular

55. (New) The method of claim 44 wherein the outside electrode defines.a cross-sectional area

between the outside clectrode and the inward-facing surface ofthe chamberthat is substantial
 

Jessthanacross-sectionalareaofsaidunobstructedpassageway.

57. (New) The method of claim 50 wherein the emitter includes first and second conductors

counted to the outside andinside electrodes respectively, the first conductor exiting a wall ofthe

housing in a radialdirection relative to a longitudinal center axis of the housing. the second  

conductor exitine a wall ofthe housing in a radial direction relative to the lonsitudinal center  

5&8. (New) The method of claim 50 wherein the oxygen produced comprises microbubbles of

ORVBER.

59. (New) The method ofclaim 50 wherein the-electrical current is applied to theelectrodes at a

ratio of 1.75 amps or less per 3 square inches ofactive electrode.  

60. (New) The method of claim 50 wherein the at least two electrodes Includes a first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions each beingparallel to respective opposing cathode electradeportions,

Gi. (New) The method of claim 50 wherein the oxvgenproducedcomprisesnanobubblesof
  oxysen,

Exhibit A to SenkiwReissue Decl.
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62. (New) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic seneration. of

atubular housing defining an oxygenation chamber, said housing having an outer

wall thatruns parallel to a lonpitidinal center axis of the housing, sai i i

 
 

 

the inside electrode is closerto the longitudimal center axis than the outside electrode is

the outside. electrode opposing and separated from theinside electrode bya distance of

between0.005 inches to.0.140 inches:

 

 

the electrodes being positioned away from the center axis and maintaining a
 

 
longitudinal, unobstructed passagewayparallel to andincludingthe center axis that runs

for at least the leneth of that portion ofone of the electrodespositioned within the
chamber, the unobstructed passageway having a substantially uniform cross-sectional

area alone that length, the clecittodes being positioned so thatwatermay flow from the

water inletto the water outlet without passing through a space between electrodes of

 

electrode and the outer wall ofthe chamberthat is substantially less than said cress-
 

sectional area of the unobstructed passageway; and

‘passing water through the oxygenation chamber while applying electrical euerent to the

slectrodes to produceoxygen in said water via clectrolysis.

contact with at least one wallofthetubular housing. said wall defining at least inpart the
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oxygenation chamber,

od, (New) The method ofclaim 63 wherein the electrade in contact with a wall ofthe tubalar

housing: is in contact with the outer wall whichis a curved wall ofthe tubularhousing.  

65. (New) The method ofclaim 62 wherein the unobstructed passageway is multiple times

wider than the distance separating the opposing outside andinsideelectrodeswithin the

chamber,

66, (New) ‘The method ofclaim 62. wherein said outer wall includes an inwardly-facing concave
 

surface.

67, (New) The method ofclaim 62 wherein the emitterincludes first and socond conductors

coupled to the outside andinside electrodes respectively, the first conductor exiting a wall ofthe  

housing ina radialdirectionrelative to the longitudinal center axis ofthe housing, the second  

conductor exiting a wall ofthe housing in a radial direction relative to the longitudinal center

axisofthehousing.

 

 
OXYPER.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE PATENT

Applicant(s) James Andrew Senkiw

Filing Date Filed Herewith

Continuation Reissue of

US. Patent No. 7,670,495 Preliminary Amendmentfor
March 2, 2010 Continuation Reissue Application

of U.S. Patent No. 7,670,495

Pursuant to 37 C.F.R. §1.173(b)

Mail Stop Reissue
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

 
Prior to examination of the above identified CONTINUATIONreissue patent application, please

enter the following preliminary amendmentofthe claims.
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IN THE CLAIMS

Please cancel original claims 1-12.

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)
10. (Cancelled)
11. (Cancelled)
12. (Cancelled)

ArAnNWNPWN
Ke)

Please add the following new claims.

13. (New) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including:

a tubular housing having a water inlet, a water outlet, and a longitudinal water

flow axis from the inlet to the outlet; 

at least two electrodes comprisingafirst electrode and a secondelectrode, at least
 

portions of the first and second electrodes being positioned in the tubular housing, the

first electrode opposing and separated from the second electrode by a distance of between

0.005 inches to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that substantiallyall points midway
 

between all opposing electrodes are closer to a surface of the tubular housing than to a
 

center point within the tubular housing and so that at least some water mayflow from the

water inlet to the water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inches to 0.140 inches;

a power source in electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to
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28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps;

passing water through the tubular housing while electrical current is applied to the electrodes
 

producing oxygen in said watervia electrolysis.

14. (New) The method of claim 13 wherein the tubular housing includes an inward-facing

surface that runs parallel to the longitudinal axis;
 

wherein said portions of the electrodes extend in a direction that is parallel to the
 

longitudinal axis; and

wherein at least one of the first and second electrodes is positioned in the tubular housing

closer to the inward-facing surface than said distance separating the electrodes.

15. (New) The method of claim 13 wherein the tubular housing includes an inward-facing

surface that runs parallel to the longitudinal axis:

wherein said portions of electrodes extend in a direction parallel to the longitudinal axis:

and

wherein each electrode of the emitter is positioned closer to the inward-facing surface

than to the longitudinal axis at the center of the tubular housing.

16. (New) The method of claim 13 wherein at least one of the electrodesis a stainless steel mesh

orscreen.

17. (New) The method of claim 13 wherein the electrodes are positioned away from a
 

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel
 

to the center axis, the passageway running longitudinally for at least the length of that portion of

one of the electrodes positioned within the tubular housing.

18. (New) The method of claim 17 wherein the unobstructed passagewayincludes the center

axis and is multiple times wider than the distance separating the opposingfirst and second
 

electrodes within the tubular housing.
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19. (New) The method of claim 17 wherein the first and second electrodes comprise an outside

electrode and an inside electrode,
 

wherein said portions of the first and second electrodes extend in a longitudinal direction

parallel to the longitudinal axis and an inward-facing surface ofthe tubular housing, the outside

and inside electrodes being outside and inside electrodes respectively in that the electrodes are

positioned relative to each other so that the outside electrode is closer to an outer wall of the
 

chamberthan the inside electrode is and so that the inside electrode is closer to the longitudinal
 

axis at the center of the tubular housing than the outside electrodeis

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.
 

20. (New) The method of claim 13 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel

to and including the center axis, the passageway runningfor at least the length ofthat portion of

one of the electrodes positioned within the housing;

wherein the first and second electrodes comprise an outside electrode and an inside

electrode;eres

wherein said portions of thefirst and second electrodes extend in a longitudinal direction

parallel to the longitudinal axis and an inward-facing surface of the tubular housing:

the outside and inside electrodes being outside and inside electrodes respectively in that the

electrodes are positioned relative to each other so that the outside electrode is closer to an outer
 

wall of the chamberthan the inside electrode is and so that the inside electrode is closer to the
 

longitudinal axis at the center of the tubular housing than the outside electrode is;

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway; and

wherein the tubular housing of the emitter is round.
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21. (New) The method of claim 19 wherein said inward-facing surface is a concave surface.

22. (New) The method of claim 13 further including first and second conductors coupled to the
 

first and second electrodes respectively, the first conductor exiting a wall of the housing in a

radial direction relative to the longitudinal axis of the housing, the second conductor exiting a

wall of the housing in a radial direction relative to the longitudinal axis of the housing.

23. (New) The method of claim 13 wherein the oxygen produced comprises microbubbles.
 

24. (New) The method of claim 13 wherein the power source delivers a currentto the electrodes

at a ratio of 1.75 amps or less per 3 square inches of active electrode.

25. (New) The method of claim 13 wherein the at least two electrodes includesa first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.

26. (New) The method of claim 13 wherein the oxygen produced comprises nanobubbles.

27. (New) A methodfor treating water comprising:
 

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including

a tubular housing defining an oxygenation chamber and having a water inlet, a

water outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-

facing surface that runs parallel to the water flow axis and definesat least in part the
 

oxygenation chamber;

at least two electrodes comprising an outside electrode and an inside electrode, at

least portions of the outside and inside electrodes being positioned in the oxygenation

chamber, said portions extending in a direction that is parallel to the longitudinal axis, the

outside electrode opposing and separated from the inside electrode bya distance of

between 0.005 inches to 0.140 inches within the chamber 
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wherein the position and size of each electrode within the chamberdefines a

cross-section of the chamberthat has a water flow area within the oxygenation chamber

through which water may flow without passing between electrodes of opposite polarity

that are separated bya distance of between 0.005 inches to 0.140 inches, wherein the

water flow area is greater than an area at the cross-section equal to the total area between

electrodes of opposite polarity that are separated by a distance of between 0.005 inchesto

0.140 incheswiiee

wherein at least a portion of the outside electrode positioned in the chamberis
 

closer to the inward-facing surface of the oxygenation chamberthan said distance

separating the inside electrode from the outside electrode; and

a power source in electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps;

passing water through the oxygenation chamber while electrical current is applied to the

electrodes to produce oxygen in said water via electrolysis.

28. (New) The method of claim 27 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamberthan to a longitudinal center axis of the oxygenation

chamber.

29. (New) The method ofclaim 27 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel

to the center axis, the passageway running longitudinally for at least the length of that portion of

oneof the electrodes positioned within the chamber.

30. (New) The method ofclaim 29 wherein the unobstructed passagewayincludes the center

axis and is multiple times wider than the distance separating the opposing inner and outer

electrodes within the chamber.
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31. (New) The method of claim 30 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.
 

32. (New) The methodofclaim 27 wherein the emitter includes first and second conductors

coupled to the outside and inside electrodes respectively, the first conductor exiting a wall of the

housing in a radial direction relative to a longitudinal center axis of the housing, the second

conductor exiting a wall of the housing in a radial direction relative to a longitudinal center axis

of the housing.

33. (New) The method of claim 27 wherein the oxygen produced comprises nanobubbles.

34. (New) The methodof claim 27 wherein the power source delivers a current to the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

35. (New) The methed of claim 27 wherein the at least two electrodes includesa first anode

electrode portion that is nonparallel to a second anode electrode portion, thefirst and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.

36. (New) The method of claim 35 wherein the oxygen produced comprises nanobubbles.

37. (New) A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including
 

a tubular housing defining an oxygenation chamber and having a water inlet, and

a water outlet; 

at least two electrodes comprising a first electrode and a second electrode, at least

portions of the first and second electrodes being positioned in the oxygenation chamber,

the first electrode opposing and separated from the second electrode by a distance of

between 0.005 inches to 0.140 inches, a portion ofat least one of the first and second
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electrodes being in contact with at least one wall of the tubular housing, said wall

defining at least in part the oxygenation chamber, said portion being a portion that

opposesthe other ofthe first and second electrodes, wherein each electrode is positioned
 

within the oxygenation chamberso that a cross section of the oxygenation chamber

includes a water flow area that allows water to avoid passing between electrodes

separated by 0.005 inches to 0,140 inches:

a powersourcein electrical communication with the electrodes, the power source
 

configured to deliver a voltage to the electrodes, the voltage being less than or equal to
 

28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps:

passing water through the tubular housing while electrical current is applied to the electrodes to

produce oxygen in said water via electrolysis.
 

38. (New) The method of claim 37 wherein the tubular housing has a longitudinal center axis 

and an inward-facing surface that runs parallel to the longitudinal center axis; and

wherein each electrode ofthe emitter is positioned so that substantiallyall points midway

between all opposing electrodes inside the chamberare closer to said inwardly-facing surface

than to the longitudinal center axis.

39. (New) The method of claim 37 wherein the chamberhasa longitudinal center axis and an

inward-facing surface that runs parallel to the longitudinal axis,

wherein said portions ofthe electrodes extend in a direction that is parallel to the

longitudinal axis, and

wherein at least one of the first and second electrodes is positioned in the chambercloser
 

to the inward-facing surface than said distance separating the electrodes.

40. (New) The method of claim 39 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.
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41. (New) The method of claim 37 wherein the electrode in contact with a wall of the tubular

housing is in contact with a curved wall of the tubular housing.

42. (New) The method of claim 37 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel

to the center axis, the passageway running longitudinally for at least the length of that portion of

oneof the electrodes positioned within the chamber.
 

43. (New) The method of claim 42 wherein the unobstructed passageway includes the center

axis and is multiple times wider than the distance separating the opposing first and second

electrodes within the chamber.

44. (New) The method of claim 42 wherein the chamberhas an inward-facing surface that runs

parallel to the longitudinal axis:

wherein the first and second electrodes being outside and inside electrodes respectively in

that the electrodes are positioned relative to each other so that the outside electrode is closer to

an outer wall of the chamberthan the inside electrode is and so that the inside electrodeis closer

to the longitudinal axis at the center of the tubular housing than the outside electrodeis: and

wherein the outside electrode defines a cross-sectional area between the outside electrode
 

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.

45. (New) The method of claim 37 wherein the emitter includesfirst and second conductors

coupled to the first and second electrodes respectively, the first conductor exiting a wall of the
 

housing in a radial direction relative to a longitudinal axis of the housing, the second conductor

exiting a wall of the housing in a radial direction relative to the longitudinal axis of the housing.

46. (New) The method of claim 37 wherein the oxygen produced comprises microbubbles.
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47. (New) The method of claim 37 wherein the power source delivers a currentto the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

48. (New) The method of claim 37 wherein the at least two electrodes includesa first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.

49. (New) The method of claim 37wherein the oxygen produced comprises nanobubbles.
 

50. (New) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including

a tubular housing defining an oxygenation chamber, said housing having an

inward-facing surface that defines at least in part the oxygenation chamber, the tubular

housing having a water inlet, and a water outlet;

at least two electrodes comprising an outside electrode and an inside electrode, at

least portions of the outside and inside electrodes being positioned in the oxygenation

chamber, said portions extending in a direction that runs parallel to the inward-facing

surface, the outside and inside electrodes being outside and inside electrodes respectively
 

in that the electrodes are positioned relative to each other so that the outside electrode is

closer to the inward-facing surface of the chamberthan the inside electrode is and so that

the inside electrode is closer to the longitudinal center axis than the outside electrodeis,

the outside electrode opposing and separated from the inside electrode by a distance of

between 0.005 inches to 0.140 inches within the chamber;
 

wherein each electrode of the emitter is positioned closer to the inward-facing

surface of the chamber than to a midpoint of the tubular housing and so that at least some

water mayflow through an unobstructed passageway from the water inlet to the water

outlet without passing through a space between electrodes of opposite polarity separated

by_a distance of between 0.005 inches to 0.140 inches:
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passing water through the oxygenation chamber while applying electrical currentto the

electrodes to produce oxygen in said water via electrolysis.

51. (New) The method of claim 50 wherein at least one of the inside and outside electrodesis

positioned in the chambercloser to the inward-facing surface than said distance separating the

electrodes, and

wherein the tubular housing defines a longitudinal center axis that lies in the oxygenation
 

chamber and wherein the unobstructed passageway includes the longitudinal center axis.
 

52. (New) The method of claim 50 wherein at least one of the outside and inside electrodes is in

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber.

53. (New) The method of claim 52 wherein the electrode in contact with a wall of the tubular

housing is in contact with a curved wall of the tubular housing.

54. (New) The method of claim 50 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing inner and outer electrodes within the chamber.

55. (New) The method of claim 54 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.

56. (New) The method of claim 55 wherein said inward-facing surface is a concave surface.
 

57. (New) The method of claim 50 wherein the emitter includes first and second conductors

coupled to the outside and inside electrodes respectively, the first conductor exiting a wall ofthe

housing in a radial direction relative to a longitudinal center axis of the housing. the second

conductor exiting a wall of the housing in a radial direction relative to the longitudinal center

axis of the housing.
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58. (New) The method of claim 50 wherein the oxygen produced comprises microbubbles of

oxygen.

59. (New) The method ofclaim 50 wherein the electrical current is applied to the electrodes at a

ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

60. (New) The method of claim 50 wherein the at least two electrodes includes a first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions cach being parallel to respective opposing cathode electrode portions.

 

61. (New) The method of claim 50 wherein the oxygen produced comprises nanobubbles of

oxygen.

62. (New) A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including

a tubular housing defining an oxygenation chamber, said housing having an outer

wall that runs parallel to a longitudinal center axis of the housing, said housing having a
 

water inlet and a water outlet 

at least two electrodes comprising an outside electrode and an inside electrode, at

least portions of the outside and inside electrodes being positioned in the oxygenation

chamber, the outside and inside electrodes being outside and inside electrodes

respectively in that the electrodes are positioned relative to each other so that the outside
 

electrode is closer to the outer wall of the chamber than the inside electrode is and so that

the inside electrode is closer to the longitudinal center axis than the outside electrodeis,

the outside electrode opposing and separated from the inside electrode by a distance of

between 0.005 inches to 0.140 inches; 

the electrodes being positioned away from the center axis and maintaining a

longitudinal, unobstructed passagewayparallel to and including the center axis that runs
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for at least the length of that portion of one of the electrodes positioned within the

chamber, the unobstructed passageway having a substantially uniform cross-sectional

area along that length, the electrodes being positioned so that water may flow from the

water inlet to the water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inches to 0.140 inches;

wherein the outside electrode defines a cross-sectional area between the outside

electrode and the outer wall of the chamberthat is substantially less than said cross-

sectional area of the unobstructed passageway: and
 

passing water through the oxygenation chamber while applying electrical current to the

electrodes to produce oxygen in said water via electrolysis.

63. (New) The method of claim 62 wherein at least one of the outside and inside electrodesis in

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber.

64. (New) The method ofclaim 63 wherein the electrode in contact with a wall ofthe tubular

housing is in contact with the outer wall which is a curved wall of the tubular housing.

65. (New) The method of claim 62 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing outside and inside electrodes within the chamber.

66. (New) The method ofclaim 62 wherein said outer wall includes an inwardly-facing concave

surface.

67. (New) The method of claim 62 wherein the emitter includes first and second conductors

coupled to the outside and inside electrodes respectively, the first conductor exiting a wall of the

housing in a radial direction relative to the longitudinal center axis of the housing, the second

conductor exiting a wall of the housing in a radial direction relative to the longitudinal center

axis of the housing.
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68. (New) The method of claim 62 wherein the at least two electrodes includesa first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.

69. (New) The method ofclaim 68 wherein the oxygen produced comprises nanobubbles of

oxygen.
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REMARKS

Applicant and Assignee present the continuation reissue application associated with this

preliminary amendmentpursuant to 35 U.S.C. §251; 37 C.F.R. §1.177 and M.P.E.P §1451. This

reissue application is a continuation of pending reissue application Serial No. 14/601,340 which

is a continuation reissue application of reissue application Serial No 13/247,241. Because the

present continuation reissue application has a priority date established by the original reissue

application (Serial No. 13/247,241, filed September 28, 2011), Applicant and Assignee have

satisfied the requirement of 35 U.S.C. §251 (d) concerning submission of a broadening reissue

within two years of the issuance of the original patent to be reissued.

Applicant presents this preliminary amendment in connection with this continuation

reissue application to correct errors of the claims of original U.S. Patent No. 7,670,495. As stated

in the inventor’s reissue declaration submitted herewith, the inventor had a right to claim the

above described subject matter but did not do so. As explained in the present inventor’s reissue

declaration and in the original reissue declaration filed in the first reissue application, the claims

of the ‘495 patent recite subject matter that is less in scope than Applicant wasentitled to claim.

All errors that are addressed and corrected by this preliminary amendment arose without any

deceptive intent on the part of Applicant.

The new claims presented by this preliminary amendmentare directed to the same

general invention as that disclosed by the original patent as required by 35 U.S.C. §251. Current

new claims 13-69 generally are directed to a method oftreating water to produce oxygen

bubbles. The method uses a flow-through oxygenator comprising an emitter having particular

arrangements of electrodes. The claims describe features of the emitter embodiment shown in

FIGS.7a and 7b of the patent specification.

Specifically, support in the specification for the new claimsis providedin the following
chart.
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CHART SHOWING SPECIFICATION SUPPORT FOR THE NEW CLAIMS

Page 16
Dkt: 3406.005US3

 

A methodfortreating water Abstract

2:63-67

4:27-41

9:3-18

10:7-16

 

 

providing a flow-through oxygenator comprising an emitter|Abstract

 

 

 

for electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing having a water inlet, a water outlet, anda|3:26-32

longitudinal water flow axis from the inlet to the outlet 9:7-11

FIGS. 7A-7B

at least two opposing electrodes in the tubular housing FIG. 7A

separated by a distance of between 0.005 inchesto 0.140 3:11-14

inches 4:54

5:4-11

all points midwaybetweenall opposing electrodes are FIG. 7A

closer to a surface of the tubular housing than to a center 9:5-33

point within the tubular housing 

and so that at least some water may flow from the water FIG. 7A

inlet to the water outlet without passing through a space 9:5-33

between electrodes of opposite polarity separated by a 3:23-30

distance of between 0.005 inches to 0.140 inches 3:11-14

  
 

1 Thecitation (eg., 2:63-67) means column 2, lines 63-67 of the “495 patent specification.
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powersource of voltage and amperage

passing water through the tubular housing while electrical

currentis applied to the electrodes producing oxygenin said

watervia electrolysis

9:35-45 (Table IID)

3:27-35

2:63-67

9:3-33

9:35-45 (Table IID)

  

 

 

an inward-facing surface that runs parallel to the FIG. 7A

longitudinal axis 9:7-12

electrodes extend in a direction that is parallel to the FIG. 7A

longitudinal axis FIG. 7B

9:7-12

3:25-30

an electrode positioned in the tubular housing closer tothe|FIG. 7A

inward-facing surface than the distance separating the 9:7-12

electrodes

 

an inward-facing surface that runs parallel to the

longitudinal axis

electrodes extend in a direction parallel to the longitudinal

axis

each electrode ofthe system is positioned closer to the

inward-facing surface than to the longitudinal axis at the

center of the tubular housing

JA1375

  FIG. 7A

9:7-12

FIG. 7A

FIG. 7B

9:7-12

3:25-30

FIG. 7A

9:7-12
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an electrodeis stainless steel mesh or screen 3:6-8

4:63-64 

 
the electrodes are positioned away from a longitudinal

center axis ofthe tubular housing and maintain an

unobstructed passagewayparallel to the center axis, the

passageway running longitudinally for at least the length of

that portion of one of the electrodes positioned within the

tubular housing

FIG. 7A

FIG. 7B

9:7-18

 

  
the unobstructed passageway includes the center axis and is

multiple times wider than the distance separating the

electrodes

 

FIG. 7A

 

 

an outside electrode closer to an outer wall and an inside 3:25-28

electrode closer to the longitudinal axis FIG 7A

9:7-18

electrodes extend in a direction parallel to the longitudinal FIGS. 7A-7B

axis 9:7-12

3:25-30

an inward-facing surface of the tubular housing FIG. 7A

9:7-12

cross-sectional area between outside electrode and inward FIG. 7A

facing surface of housing is substantially less than a cross-|9:7-18

sectional area of the unobstructed passageway
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electrodes are positioned away from a longitudinal center

axis of the tubular housing and maintain an unobstructed

passagewayparallel to and including the center axis, the

passagewayrunningforat least the length of that portion of

one of the electrodes positioned within the housing

an outside electrode closer to an outer wall and an inside

electrode closer to the longitudinal axis

electrodes extend in a direction parallel to the longitudinal

axis

cross-sectional area between outside electrode and inward

facing surface of housing is substantially less than a cross-

sectional area of the unobstructed passageway

the tubular housing of the system is round

Page 19
Dkt: 3406.005US3

FIG. 7A

FIG. 7B

9:7-18

3:25-28

FIG 7A

9:7-18

FIGS. 7A-7B

9:7-12

3:25-30

FIG. 7A

9:7-18

FIG. 7A

 

  
inward-facing surface is concave FIG. 7A

  
conductors are coupled to electrodes and exit a wall of the

housing in a radial direction

FIG 7A

9:11-17

 

the oxygen comprises microbubbles
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ratio of current to active electrode area

 

9:35-45 (Table IID)

 

non-parallel anode portions FIG. 7A

9:7-11

3:25-28 

 
  theoxygencomprises nanobubbles

 

2-63-67

3:11-14

4:12-15

4:27-28

   
 

A methodfor treating water Abstract

2:63-67

4:27-41

9:3-18

10:7-16

providing a flow-through oxygenator comprising an emitter|Abstract

for electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing defining an oxygenation chamberand 3:26-32

having a waterinlet, a water outlet, and a longitudinal water|9:7-12

flow axis from the inlet to the outlet, and an inward-facing|FIG. 7A

surface parallel to the water flow axis and defines atleast in

part the oxygenation chamber
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an outside electrode closer to an outer wall and an inside

electrode closer to the longitudinal axis, electrodes extend in

a direction that is parallel to the longitudinal axis

electrodes separated bya distance of between 0.005 inches

to 0.140 inches

the position and size of each electrode within the chamber

defines a cross-section that has a water flow area through

whichat least some water may flow without passing

between electrodes of opposite polarity that are separated by

a distance of between 0. 005 inches to 0 .140 inches,

wherein the water flow area is greater than an area at the

cross-section equal to the total area between electrodes of

opposite polarity that are separated by a distance of between

0.005 inches to 0.140 inches

a portion of the outside electrode is closer to the inward-

facing surface than the distance separating the inside and

outside electrodes

powersource of voltage and amperage

passing water through the oxygenation chamber while

electrical current is applied to the electrodes to produce

oxygen in said water via electrolysis.

3:25-30

FIG. 7A

FIG. 7B

9:7-18

FIG. 7A

3:11-14

4:54

5:4-11

FIG. 7A

9:5-33

3:23-30

3:11-14

FIG. 7A

3:25-28

9:35-45 (Table ILL)

3:27-35

2:63-67

9:3-33

9:35-45 (Table III)
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each electrode of the system is positioned closer to the

inward-facing surface of the chamberthan to a longitudinal
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center axis of the oxygenation chamber
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electrodes are positioned away from a longitudinal center

axis of the tubular housing and maintain an unobstructed

passagewayparallel to the center axis, the passageway

running longitudinally for at least the length ofthat portion

of one ofthe electrodes positioned within the chamber

FIG. 7A

FIG. 7B

9:7-18

 

 
 

the unobstructed passageway includes the center axis and is

multiple times wider than the distance separating the

electrodes

 

 
FIG. 7A

 

cross-sectional area between outside electrode and inward

facing surface of housing is substantially less than a cross-

sectional area of the unobstructed passageway

FIG. 7A

9:7-18

 

 
conductors are coupled to electrodes and exit a wall of the

housing in a radial direction

 
 

FIG 7A

9:11-17

 
 

the oxygen comprises nanobubbles °2:63-67

3:11-14

4:12-15

4:27-28 

 
ratio of current to active electrode area

 
9:35-45 (Table III)
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non-parallel anode portions FIG. 7A

9:7-11

3:25-28 

the oxygen comprises nanobubbles

 
2:63-67

3:11-14

4:12-15

4:27-28

  
A methodfortreating water Abstract

2:63-67

4:27-4]

9:3-18

10:7-16 

providing a flow-through oxygenator comprising an emitter

for electrolytic generation of bubbles of oxygen

a tubular housing defining an oxygenation chamber and

having a waterinlet, and a water outlet;

electrodes separated by a distance of between 0.005 inches

to 0.140 inches

a portion of at least one of the first and second electrodes

being in contact with at least one wall of the tubular

 Abstract

1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

3:26-32

9:7-12

FIG. 7A

FIG. 7A

3:11-14

4:54

5:4-11

FIG. 7A
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housing, the portion being a portion that opposesthe other

of the first and second electrodes
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each electrode is positioned within the oxygenation chamber|FIG. 7A

so that a cross section of the oxygenation chamber includes|9:5-33

a water flow area that allows at least some water to avoid 3:11-14

passing between electrodes separated by 0.005 inches to

0.140 inches

powersource of voltage and amperage 9:35-45

passing water through the tubular housing while electrical 3:27-35

current 1s applied to the electrodes producing oxygen in said|2:63-67

water via electrolysis 9:3-33

9:35-45 (Table III) 

  

 

an inward-facing surface that runs parallel to a longitudinal|FIG. 7A

center axis of the tubular housing 3:26-32

9:7-12

each electrode ofthe system is positioned so that FIG. 7A

substantially all points midway between all opposing

electrodes inside the chamberare closer to said inwardly-

facing surface than to the longitudinal center axis

 

 
the chamberhas a longitudinal center axis and an inward-

facing surface that runs parallel to the longitudinal axis,

wherein said portions of the electrodes extend in a direction

that is parallel to the longitudinal axis

 

 
3:26-32

9:7-12

FIG. 7A
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an electrode is positioned in the chambercloser to the

inward-facing surface than said distance separating the

electrodes

 

FIG. 7A

9:7-12
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each electrode of the system is positioned closer to the

inward-facing surface of the chamberthan to the

longitudinal center axis of the oxygenation chamber

FIG. 7A

9:7-12

 

 
the electrode in contact with a wall of the tubular housing is

in contact with a curved wall of the tubular housing

 

 

FIG. 7A

 

the electrodes are positioned away from a longitudinal

center axis of the tubular housing and maintain an

unobstructed passagewayparallel to the center axis, the

passageway running longitudinally for at least the length of

that portion of one of the electrodes positioned within the

chamber

 

FIG. 7A

FIG. 7B

9:7-18

 

the unobstructed passageway includes the center axis and is

multiple times wider than the distance separating the

opposingfirst and second electrodes

FIG. 7A

 

 
an inward-facing surface that runs parallel to a longitudinal

center axis of the chamber
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FIG. 7A

3:26-32

9:7-12
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an outside electrode closer to an outer wall and an inside 3:25-28

electrode closer to the longitudinal axis FIG 7A

9:7-18

cross-sectional area between outside electrode and inward FIG. 7A

facing surface of housing is substantially less than a cross- 9:7-18

sectional area of the unobstructed passageway

 

 
 

housing in a radial direction

conductors are coupled to electrodes and exit a wall of the
 FIG7A.

9-11-17

 

 
the oxygen comprises microbubbles

 
ratio of current to active electrode area

 
2:63-67

3:11-14

4:10-11

4:27-28

9:35-45 (Table Il)

 

 
 

non-parallelanodeportions

 

 TFIG. 7A”

9-7-1]

3:25-28

 
 

the oxygen comprises nanobubbles

 
 

2:63-67

3:11-14

4:12-15

4:27-28
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A method for treating water Abstract

2:63-67

4:27-41

9:3-18

10:7-16

providing a flow-through oxygenator comprising an emitter|Abstract

for electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing defining an oxygenation chamber, and. 3:26-32

having and an inward-facing surface that defines at leastin|9:7-12

part the oxygenation chamber, a waterinlet, and a water FIGS. 7A-7B

outlet

inside and outside electrodes extending parallel to the 3:25-28

inward facing surface, FIG7A

9:7-18

electrodes separated by a distance of between 0.005 inches|3:11-14

to 0.140 inches 4:54

5:4-11

each electrode of the electrolysis cell is positioned closer to|FIGS. 7A-7B

the inward-facing surface of the chamber than to a midpoint|9:7-11

of the tubular housing andso that at least some water may 3:23-30

flow through an unobstructed passageway from the water 3:11-14

inlet to the water outlet without passing through a space

between electrodes of opposite polarity separated by a

distance of between 0.005 inches to 0.140 inches

JA1385

OWTEx. 2119

Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 68 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 68 of 1333

Preliminary Amendment
Serial Number: Unknown
Filing Date: Filed Herewith
‘litle: FLOW-THROUGH OXY GENATOR (Ke-issuc of U.S. Patent No. 7,670,495)

Page 28
Dkt: 3406.005US3

 

passing water through the oxygenation chamber while

applying electrical current to the electrodes to produce

oxygen in said water via electrolysis.

3:27-35

2:63-67

9:3-33

 

 
an electrodeis closer to the inward-facing surface than said

distance separating the electrodes

the tubular housing defines a longitudinal center axis that

lies in the oxygenation chamberand the unobstructed

passageway includes the longitudinal center axis

9:35-45 (Table III)

FIG. 7A

9:7-11

FIG. 7A

9:7-11

 

 
electrodes is in contact with at least one wall of the tubular

housing

 

FIG. 7A

 

electrode in contact with a wall of the tubular housingis in

contact with a curved wall

FIG. 7A

 

 

  

the distance separating the opposing electrodes

 

/FIG.7A.the unobstructed passageway is multiple times wider than

 

cross-sectional area between outside electrode and inward

facing surface of housing is substantially less than a cross-

sectional area of the unobstructed passageway

 
FIG. 7A

9:7-18
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the inward-facing surface is a concave surface

 

FIG. 7A

 

conductors are coupled to electrodes and exit a wall of the

housing in a radial direction

FIG 7A

9:11-17

 

 
oxygen produced comprises microbubbles

 

2:63-67

3:11-14

4:10-11

 

ratio of current to active electrode area 9:35-45 (Table IID)

 

 
non-parallel anode portions FIG. 7A

9:7-11

3:25-28
 

 
 

oxygen comprises nanobubbles
 2:63-67

3:11-14

4:12-15

4:27-28
 

 
 

A method for treating water
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providing a flow-through oxygenator comprising an emitter|Abstract

for electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing defining an oxygenation chamber, said 3:26-32

housing having an outer wall that runs parallel to a 9:7-12

longitudinal center axis of the housing, said housing having|FIGS. 7A-7B

a water inlet and a wateroutlet,

an outside electrode closer to an outer wall and an inside 3:25-28

electrode closer to the longitudinal axis FIG 7A

9:7-18

opposing electrodes separated by a distance of between FIG. 7A

0.005 inches to 0.140 inches 3:11-14

4:54

5:4-11

the electrodes being positioned away from the center axis FIG. 7A

and maintaining a longitudinal, unobstructed passageway FIG. 7B

parallel to and including the center axis that runs for at least|9:7-18

the length of that portion of one ofthe electrodes positioned

within the chamber, the unobstructed passageway having a

substantially uniform cross-sectional area along that length

the electrodes being positioned so that at least some water FIG. 7A

mayflowfrom the waterinlet to the water outlet without 9:7-12

passing through a space betweenelectrodes of opposite 3:23-30

polarity separated by a distance of between 0.005 inches to|3:11-14

0.140 inches
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cross-sectional area between outside electrode and outer

wall of the chamberthat is substantially less than said cross-

sectional area of the unobstructed passageway

passing water through the oxygenation chamber while

applying electrical current to the electrodes to produce

oxygen in said water via electrolysis.

 

FIG. 7A

9:7-18

3:27-35

2:63-67

9:3-33

9:35-45 (Table IID)

Page 31
Dkt: 3406.005US3

 

an electrode is in contact with at least one wall ofthe

tubular housing, said wall defining at least in part the

oxygenation chamber

FIG. 7A

 

 
the electrode in contact with a wall of the tubular housing is

in contact with the outer wall which is a curved wall of the

tubular housing

 

 

FIG. 7A

 

the unobstructed passageway is multiple times wider than

the distance separating the opposing outside andinside

electrodes

FIG. 7A

 

 
 

outer wall includes an inwardly-facing concave surface

 

 “FIG.7A,

 

conductors are coupled to electrodes and exit a wall of the

housing in a radial direction
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  non-parallel anode portions

   
 

oxygen comprises nanobubbles   
Applicant submits that the new claims presented by this preliminary amendmentare fully

supported by the specification and that the new claims do not add new matter to the subject

matter disclosed in that specification.

Applicant states that one prior reissue application has issued as patent no. RE45,415 and

that there is a pending prior continuation reissue application No. 14/601,340. There are no other

prior or concurrent proceedings in which U.S. Patent No. 7,670,495 is or was involved, including

interferences, reissues, reexaminations,orlitigations, or is or was the result of such proceedings.

Applicant requests a favorable examination of his continuation application for re-issue of

US. Patent No. 7,670,495.

Respectfully submitted,

CARLSON, CASPERS, VANDENBURGH,
LINDQUIST & SCHUMAN,P.A.
225 South Sixth Street, Suite 4200

Minneapolis, MN 55402
(612) 436-9617

Date_03/30/2016 By [Phils Casters!
Philip P. Caspers
Reg. No. 33,227
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FLOW-THROUGH OXYGENATOR

RELATED APPLICATIONS

This application is a division of application Ser. No.
10/732,326 filed Dec. 10, 2003, which in turn is a continua-

w

2

battery or an AC/DC converter from a line. Hydrogenpasis
produced at the cathode and oxygen gas is produced at the
anode. Thereactionsare:

oy we AT TITE CATIIODE: 41,0+4e~ + 401D+211,
tion-in-part of application Ser. No. 10/372,017,filed Feb. 21, ALTHE ANODE: 2H,0 * 0, 44H 4 ie .
2003, nowU.S. Pat. No. 6.689,262, which claims the benefit NET REACTION: 6H,O + 40H- + 4H* +4 2H, +O)
of U.S. Provisional Application No. 60/358,534, filed Meh.
22, 2002, cach ofwhich is herebyfully incorporated herein by
reference.

FIELD OF THE INVENTION

This invention relates to the electrolytic generation of
microbubbles ofoxygen for increasing the oxygen content of
flowing water. ‘This invention also relates to the use of super-
oxygenated water to enhance the growth andyieldofplants.
The flow-through model is useful for oxygenating water for
hydroponic plant culture, drip irrigation and waste watertreatment.

BACKGROUND OF THE INVENTION

Manybenefits maybe obtained throughraising the oxygen
content of aqueous media. | ‘forts have been madeto achieve
higher saturated or supersaturated oxygen levels for applica-
tions such as the improvement of water quality in ponds,
lakes, marshes and reservoirs, the detoxification of contami-
nated water, culture offish, shrimp and other aquatic animals,
biological culture and hydroponic culture. |'or example, fish
held in a limited environment such as an aquarium, a bait
bucket or a live hold tank may quickly use up the dissolved
oxygen in the course of normal respiration and are then sub-
ject to hypoxicstress, whichcanlead to death. A similareffect
is seen in cell cultures, where the respiring cells would benefit
from higher oxygen content of the medium. Organic pollut-
ants from agricultural, municipal and industrial [acilitics
spread through the ground and surface water and adversely
affect life forms. Manypollutants are toxic, carcinogenic or
mutagenic. Decomposition of these pollutants is facilitated
by oxygen, both by direct chemical detoxifying reactions or
by stimulating the growth of detoxifying microflora. Con-
taminated water is deseribed as having an increased biologi-
cal oxygen demand (BOD) and water treatment is aimed at
decreasing the BOD so as to make more oxygen available forfish and other life forms.

The most common method of increasing the oxygen con-
tent ofa medium is by sparging with air or oxygen. While this
is a simple method, the resulting large bubbles produced
simply break the surface and are discharged into the atmo-
sphere. Attempts have been made to reduce the size of the
bubblesinorder to facilitate oxygentransferby increasing the
total surface area ofthe oxygen bubbles. U.S. Pat. No. 5,534,
143 discloses a microbubble generator that achieves a bubble
size ofabout 0.10 millimeters to about 3 millimeters in diam-

cter. U.S. Pat. No. 6,394,429 (“the °429 patent”) discloses a
device for producing microbubbles, ranging in size from 0.1
to 100 micronsindiameter, byforcingair into the fluid at high
pressure through a small orifice.

Whenthe object of generating bubblesis to oxygenate the
water, either air, with an oxygen content ofabout 21%, or pure
oxygen may be used.‘he production ofoxygen and hydrogen
by the electrolysis ofwater is well known. A current is applied
across an anode and a cathode which are immersed in an

aqueous medium. The current may be a direct current from a

e 0

25

bws

286 kilojoules of energyis required to generate one mole of
oxygen.

The gasses form bubbles which rise to the surface of the
fiuid and may be collected. Either the oxygen or the hydrogen
maybecollected for various uses. ‘he “electrolytic water”
surrounding the anode becomesacidic while the electrolytic
water surrounding the cathode becomes basic. Therefore, the
electrodes tend to foul or pit and have a limited life in these
corrosive environments.

Many cathodes and anodes are commerciallyavailable.
US. Pat. No. 5,982,609 discloses cathodes comprising a
metal or metallic oxide ofat least one metal selected from the

group consisting of mmthenium, iridium, nickel, iron,
rhodium, rhenium, cobalt, tungsten, manganese, tantalum.
molybdenum, lead, titantum, platinum, palladium and
osmium. Anodesare formed from the same metallic oxides or

metals as cathodes. Electrodes may also be formed from
alloys of the above metals or metals and oxides co-deposited
on a substrate. The cathode and anodes maybe formed on any
convenient support in any desired shapeor size. It is possible
lo use the same materials or different materials for both clec-

trodes. The choice is determined accordingto the uses. Plati-
numandiron alloys (“stainless steel’) are often preferred
materials due to their inherent resistance to the corrosive

electrolytic water. An especially preferred anode disclosed in
U.S, Pat. No. 4,252,856 comprises vacuum deposited iridium
oxide.

Tlolding vessels for live animals generally have a high
population of animals which use up the available oxygen
rapidly. Pumps to supply oxygen have high power require-
ments and the noise and bubbling may further stress the
animals. The available electrolytic generators likewise have
high power requirements and additionally run at high volt-
ages and produceacidic and basic water which are detrimen-
tal to live animals. Many of the uses of oxygenators, such as
keeping bait or caughtfish alive, would benefit from portable
devices that did not require a source ofhigh power. The need
remains for quiet, portable, low voltage means to oxygenatewater.

It has also been knownthat plant roots are healthier when
oxygenated wateris applied.It is thoughtthat oxygen inhibits
the growth ofdeleterious fungi. The water sparged with air as
in the °429 patent was shown to increase the biomass of
hydroponically grown cucumbers and. tomatoes by about
15%.

‘The need remains for oxygenator models suitable ta be
placed in-line in waterdistribution devices so as to be applicd
to field as well as hydroponic culture.

SUMMARY OF THE INVENTION

This invention provides an oxygen emitter which is an
electrolytic cell which generates very small microbubbles
and nanobubbles of oxygen in an aqueous medium, which
bubbles are too small to break the surface tension of the

medium,resulting in a medium supersaturated with oxygen.
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The electrodes maybe a metalor oxide ofat least one metal
selected from the group consisting of ruthenium, iridium,
nickel, iron, rhodium, rhenium. cobalt, tungsten, manganese,
tantalum, molybdenum, lead, titanium, platinum, palladium
and osmium or oxides thereof The electrodes maybe formed
into open grids or may be closed surfaces. The mostpreferred
cathodeis a stainless steel mesh. The most preferred meshis
a {fraction (6)} inch grid. The most preferred anode is
platinumandiridiumoxide on a support. A preferred support
is ilanium.

In order to form microbubbles and nanobubbles, the anode
and cathode are separated bya critical distance. Thecritical
distance ranges from 0.005 inches to 0.140 inches. The pre-
ferred critical distance is from 0.045 to 0.060inches.

Models ofditterent size are provided to be applicable to
various volumes of aqueous medium to be oxygenated. The
public is directed to choose the applicable model based on
volume and power requirements ofprojected use. Those mod-
els with low voltage requirements are especially suited to
oxygenating water in which animals are to be held.

Controls are provided to regulate the current and timing of
electrolysis.

A flow-through modelis provided which may be connected
in-line to a watering hose or to a hydroponic circulating
system. The flow-through model can be formed into a tube
with triangular cross-section. In this model. the anode is
placed towardthe outside ofthe tube andthe cathodeis placed
on the inside, contacting the water flow. Alternatively, the
anodes and cathodes maybe inplates parallel to the long axis
ofthe tube, or may beplates in a wafer stack. Alternately, the
electrodes maybe placedin a side tube (“T” model) out ofthe
direct flow ofwater. Protocols are provided to produce super-
oxygenated water al the desired flow rate and at the desired
power usage. Controls are inserted to activate electrolysis
whenwater is flowing and deactivate electrolysis at rest.

This invention includes a method to promote growthand.
increase yield of plants by application of superoxygenated
water. The watertreated with the emitter of this invention is

one example of superoxygenated water. Plants may be grown
in hydroponic culture or in soil. The use of the flow-through 4
modelfor drip irrigation ofcrops and waste water treatmentis
disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

l'IG. 1 is the O, emitter of the invention.
L'IG, 2 is an assembled device.

FIG. 3 is a diagram of the electronic controls of the O,
emitter.

FIG. 4 shows a funnel or pyramid variation of the O,
emitter.

l'IlG. 5 shows a multilayer sandwich ©, emitter.
FIG. 6 shows the yield of tomato plants watered with

superoxygenated water.

an a

=

w

45

4

“Critical distance” meansthe distance separating the anode
and cathode at which evolved oxygen forms microbubbles
and nanobubbles.

“Critical distance” means the distance separating the anode
and cathode at which evolved oxygen forms microbubbles
and nanobubbles.

“Q, emitter” meansa cell comprised ofat least one anode
and at least one cathode separated by thecritical distance.

“Metal” means a metal or an alloy of one or more metals.
“Microbubble” means a bubble with a diameterless than

50 microns.
“Nanobubble” means a bubble with a diameter less than

that necessary to break the surface tension of water.
Nanobubbles remain suspendedin the water, giving the water
an opalescent or milky appearance.

“Supersaturated” means oxygen at a higher concentration
than normal calculated oxygen solubility at a particular tem-
perature and pressure.

“Superoxygenated water” means water with an oxygen
) content at least 120%of that calculated to be saturated at a

temperature.
“Water” means any aqucous medium with resistanceless

than one ohmper square centimeter;that is, a mediumthat can
support the electrolysis ofwater. In general, the lower limit of
resistance for a medium that can support electrolysis is water
containing more than 2000 ppm total dissolved solids.

The present invention produces microbubbles and
nanobubbles of oxygen via the electrolysis of water. As
molecular oxygen radical (atomic weight 8) is produced, it

) reacts to form molecular oxygen, O,. In the special dimen-
sions of the invention, as explained in more detail in the
following examples, O, forms bubbles which are too small to
break the surface tension of the fluid. These bubbles remain

suspended indefinitelyin the fluid and, when allowed to build
up, make the fluid opalescent or milky. Only after several
hours do the bubbles begin to coalesce on the sides ofthe
container and the waterclears. | uring that time, the water is
supersaturated with oxygen. In contrast, the H, formed
readily coalesces into larger bubbles which are discharged
into the atmosphere, as can be seen by bubble formationat the
cathade.

‘The first objective ofthis invention was to make an oxygen
emitter with low power demands, low voltage and low current
for use with live animals. For that reason, a small button
emitter was devised. The anode and cathode wereset at vary-
ing distances. It was foundthat electrolysis took place at very
short distances before arcing ofthe current occurred. Surpris-
ingly, at slightlylarger distances, the water became milky and
no bubbles formed at the anode, while hydrogen continued to
be bubbled off the cathode. At distance of 0.140 inches
between the anode and cathode, it was observed that the
oxygen formed bubbles at the anode. Therefore, the critical
distance for microbubble and nanobubble formation was
determined to be between 0.005 inches and 0.140 inches.

FIG. 7 shows an oxygenation chamber suitable for flow- 5°
through applications. FIG. 7A is a cross section showing EXAMPLE1
arrangement ofthree plate electrodes. FIG. 7B is a longitu- .
dinal section showing the points of connection to the power Oxygen Emittersouree.

FIG.8 is a graph showing the oxygenation of waste water. 60 As shownin FIG.1, the oxygen evolving anode 1 selected
DETAILED DESCRIPTION OF THE INVENTION

Definitions

For the purpose of describing the present invention, the
following terms have these meanings:

65

as the mostefficient is an iridium oxide coated single sided
sheet of platinumona support of titanium (Eltech, Fairport
Harbor, Ohio). The cathode 2 is a (fraction (46)! inch mesh
(size 8 mesh) marine stainless steel screen. ‘The anode and
cathode are separated by a non-conducting spacer 3 contain-
ing a gup 4 for the passage of gas and mixing of anodic and
cathodic water and connected to a power source through a
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connection point 5. FIG. 2 showsaplanviewofthe assembled
device. The O, emitter 6 with the anode connecting wire 7 and
the cathode connecting wire 8 is contained in an enclosure 9,
connected to the ballery compartment 10. The spacer thick-
nessis critical as it sets the critical distance. It must be of

sufficient thickness to prevent arcing of the current, but thin
enough to separate the electrodes by no more than 0.140
inches. Abovethat thickness, the power needs are higher and
the oxygen bubbles formed at higher voltage will coalesce
and escape the fluid. Preferably, the spacer is from 0.005 to
0.075 inches thick. At the lower limits, the emitter tends to
foul more quickly. Most preferably, the spacer is about 0.050
inches thick.‘Ihe spacer may be any nonconductive material
such as nylon, fiberglass, Teflon®, polymerorotherplastic.
Becauseofthe criticality of the space distance,itis preferable
to have a non-compressible spacer. It was found that Buna,
with a durometer measure of 60 was not acceptable due to
decomposition. Viton, a common fluoroelastomer, has a
durometer measure of90 and wasfound to hold ils shape well.

In operation, a small device with an O, emitter 1.485 inches
in diameter was driven by 4AA batteries. The critical distance
was held at 0.050 inches with a Viton spacer. Five gallons of
water becamesaturated in seven minutes. This size is suitable

for raising oxygenlevels in an aquariumor bait bucket.
It is convenient to attach a control circuit which comprises

a timer that is thermostatically controlled by a temperature
sensor which determines the off time for the cathode. When
the temperature ofthe solution changes, the resistance ofthe
thermistor changes, which causes an off time of a certain
duration. In cool water, the duration is longer so in a given
vohme,the emitter generates less oxygen. Whenthe wateris
warmer and therefore hold less oxygen, the duration ofoff
timeis shorter.‘husthe deviceis self-controlled to use power
most economically. 'IG. 3 shows a block diagram of a timer
control with anode 1, cathode 2, thermistor temperature sen-
sor 3, timer control circuit 4 and wire from a direct current
power source 5.

EXAMPLE2

Measurement of O, Bubbles

Attempts were made to measure the diameter of the O,
bubbles emitted by the device of Example 1. In the case of
particles other than gasses, measurements can easily be made
byscanning electron microscopy, but gasses do not survive
electron microscopy. Large bubble may be measured bypore
exclusion, for example, whichis also not feasible when mea-
suring a gas bubble. A black and white digital, high contrast,
backlit photograph oftreated water with a millimeter scale
reference was shot of water produced by the emitter of
Example 1. About 125 bubbles were seenin the area selected
for measurement. Seven bubbles ranging from the smallest
clearly seen to the largest were measured. The area was
enlarged, giving a scale multiplier of0.029412.

Recorded bubble diameters at scale were 0.16, 0.22, 0.35,
0.51, 0.76, 0.88 and 1.09 millimeters. The last three were
considered outliers by reverse analysis of variance and were
assumed to be hydrogen bubbles. When multiplied by the
scale multiplier, the assumed O, bubbles were found to range
from 4.7 to 15 microns in diameter. This test was limited by
the resolution of the camera and smaller bubbles in the

nanometerrange could not be resolved.It is known that white
light cannotresolve features in the nanometersize range, so
monochromatic laser light may give resolution sensitive
enough to measure smaller bubbles. Efforts continue to
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6
increase the sensitivity of measurement so that sub-micron
diameter bubbles can be measured.

EXAMPLE3

Other Models of Oxygen Emitter

Depending on the volumeoffluid to be oxygenated, the
oxygen emitter of this invention may be shaped as a circle,
rectangle, cone or other model. One or more may beset in a
substrate that may be metal, glass, plastic or other material.
‘The substrate is not critical as long as the currentis isolated to
the electrodes by the nonconductor spacer material of a thick-
ness from 0.005 to 0.075 inches, preferably 0.050 inches.It
has been noticed that the flow of water seems to be at the

periphery of the emitter, while the evolved visible bubbles
(H,)arise at the center of the emitter. Therefore, a funnel or
pyramidal shaped emitter was constructed to treat larger vol-
umesof fluid. FIG, 4 is a cross sectional diagram of such an
emitter. The anode1 is formed as an open grid separated from
a marine prade stainless steel screen cathode 2 by the critical
distance by spacer 3 around the periphery ofthe emitter and at
the apex. This flow-through embodimentis suitable fortreat-
ing large volumes of water rapidly.

The size maybe varied as required. A round emitter for
oxygenating a bait bucket may be about 2 inches in diameter,
while a 3-inch diameter emitter is adequate for oxygenating a
10 to 40 gallon tank. The live well of a fishing boat will
generally hold 40 to 80 gallons ofwater and require a 4-inch
diameter emitter. It is within the scope of this invention to
construct larger emitters or to use several in a series to oxy-
genate larger volumes. It is also within the scope of this
invention to vary the model to provide for low voltage and
amperage in cases wherethe need for oxygen is moderate and
long lasting or conversely, to supersaturate water very quickly
at higher voltage and amperage. In the special dimensions of
the present invention, il has been found that a 6 volt battery
supplying a current as low as 40 milliamperes is sufficient to
generate oxygen. Such a modelis especially useful with live
plants or animals, while it is more convenient for industrial
use to use a higher vollage and current. Table I shows a
number of models suitable to various uses.

TABLL I

Emitter Model Gallons Volts Amps Max. Ave Watts

Bail keeper 5 6 0.090 0.060, 0.36Livewell 32 12 0.180 0.120 1.44
OEM2 inch 10 12 0.210 0,120 1.44
Bait store 70 0.180 0.180 2.16
Double cycle 2 2 0.180 0.180 2.16OFM3 inch 50 12 0.500 0.265 3.48
OEM4 inch 80 12 0,980 0.410 4,92
Waterpail 2 24 1.200 1.200 28.80
Plate 250 12 5.000 2.500 30.00

EXAMPLE4

Multilayer Sandwich O, Emitter

An O, emitter was made in a multilayer sandwich embodi-
ment. (FIG. 5) Aniridiumoxide coated platinumanode 1 was
formedinto a grid to allow good water flow and sandwiched
between two stainless steel screen cathodes 2. Spacing was
heldat the critical distance by nylon spacers 3. ‘The embodi-
ment illustrated is held in a cassette 4 which is secured by
nylon boll 5 with a nylon washer 6. The dimensions selectedwere:
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0.045 inches thick
0.053 inchesthick
0.035 inches thick
0.053 inches thick
0.045 inchesthick,

culhode screen
nylon spacer
anode grid
nylon spacercathode screen

for an overall emitter thickness of 0.231 inches thick inches.

Ifa more powerful emitteris desired, it is within the scope
of this invention to repeat the sequence ofstacking. Tor
example, an embodiment mayeasily be constructed with this
sequence: cathode, spacer, anode, spacer, cathode, spacer,
anodg, spacer, cathode, spacer, anode, spacer, cathode. The
numberoflayers in the sandwichis limited only by the power
requirements acceptable for an application.

EXAMPLE5

Iiffect of Superoxygenated Water on the Growth of
Plants

It is known that oxygen is important for the growth of
plants. Although plants evolve oxygen during photosynthe-
sis, they also have a requirement for oxygen for respiration.
Oxygenis evolved in the leaves of the plants, while often the
roots are in a hypoxic environment without enough oxygen to
support optimum respiration. which can be reflected in less
than oplimum growth and nutrient ullizalion, Hydroponi-
cally grown plants are particularly susceptible to oxygen
deficit in the root system. U.S. Pat. No. 5,887,383 describes a
liquid supply pump unit for hydroponic cultures whichattain
oxygen enrichment by sparging with air. Such a method has
high energy requirements and is noisy. l‘urthermore, while
suitable for self-contained hydroponic culture, the apparatus
is not usable for field irrigation. In a report available on the
web,it was shown that hydroponically grown cucumbers and
tomatoes supplied with water oxygenated with a device simi-
lar to that described in the °429 patent had increased biomass
of about 12% and 17%respectively. It should be noted that
when sparged with air, the water may becomesaturated with
oxygen,but it is unlikely that the water is superoxygenated.

A. Superoxygenated Waterin | lydroponic Culture.
Two small hydroponic systems were set up to growtwo

tomato plants. Circulation protocols were identical except
that the 2 12 gallon water reservoir for the Control plant was
eroated with and aquariumbubbler andthat for the Test plant
was oxygenated with a five-inchstrip emitter for two minutes
prior to pumping. The cycle wasset at four minutes ofpump-
ing, followed by four minutesofrest. ‘lhe control water had
an oxygen content ofabout 97%to 103% saturation, thatis, it
was saturated with oxygen. The lest water had an oxygen
content of about 153% to 165% saturation, thal is, il was
supersaturated. The test plant was at least four times the
volume ofthe control plant and began to show what looked.
like fertilizer burn. At that pointthefertilizer for the ‘lest plant
was reduced by half Sinee the plants were not exposed to
natural light bul to continuous artificial light in an indoor
environment without the natural means offertilization (wind
and/or insects), the experiment was discontinued after three
months. At that time, the Test plant but not the Control plant
had blossomed.

B. Superoxygenated Waterin Field Culture.
A pilot study was designed to ascertain that plants outside

the hydroponic culture facility would benetit from the appli-
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8
cationof oxygen. It was decided to use water treated with the
emitter of Example 1 as the oxygen carrier. Since water sa
treated is supersaturated, it is an excellent carrier of oxygen.

Tomato seeds (Burpee “Big Boy”) were planted in onc-
inch diameter peat and dirt plugs encased in cheese cloth and
placed in a tray in a southwest window. Controls were
watered once a day with tap water (“Control”) or oxygenated
water (“lest”). Both Controls and ‘lest sprouted at one week.
After five wecks, the Test plants were an average of 11 inches
tall while the Controls were an average ofnine inchestall. At
this time, May 10, whenthethreat of frost in Minnesota was
minimal, the plants were transplanted to 13 inch diameter
pots with drainage holes. Vour inches oftop soil was added to
cach pot, lopped off with four inches of Scott's Potting Soil.
The pots were placed outside in a sunny arca with at least
eight hours a day of full sun. The plants were watered as
needed with either plain tap water (Control) or oxygenated
water (Test). The oxygenated water was produced byuse of
the emitter ofExample | run for one-halfhourina five-gallon

) container of water. Previous experiments showed thal water
thus treated had an oxygen content from 160%to 260%
saturation. The Test plants flowered on June 4, while the
Controls did not flower until June 18. For bath groups, every
plant in the groupfirst had flowers on the same day. All plants
werefertilized on July 2 and a soaker hose provided because
the plants were now sobig that watering by hand wasdifficult.
The soaker hose was runfor one half to one hour each morn-
ing, depending on the weather, to a point at whichthe soil was
saturated with water. One half hourafter the soaker hose was

turned off, about 750 ml of superoxygenated water was
applied to cach of the Test plants.

The Testplants were bushier than the Controls although the
heights were similar. At this time, there were eight Control
plants and seven Test plants because one of the Test plants
broke in a storm. On July 2, the control plants averaged about
17 primary branches from the vine stem, while the control
plants averaged about 13 primary branches from the vine
stem. As the tomatoes matured, each was weighed on a
kitchen scale at harvest. The yield historyis showninTable II.

TABLE I

Control, grams Test, grams
tomatoes from tomatoes from

eight. plants/ sevenplants!
Weekof: cumulative total cumulative total

July 27 240 400
August 3 18G 420 2910 3310
August 10 905 1325 1830 5140
August 17 A1G 1735 2580 7730
August 24 3300 5035 2470 10200
August 31 4150 9175 1580 11780
September 15 not weighed 3710 15490
Final Harvest 6435 15620 8895 24385
September 24

The total yield for the eight Control plants was 15620
grams or 1952 gramsof tomatoes perplant.

‘The total yield for the seven ‘lest plants was 24385 grams or
3484 grams of tomatoes per plant, an increase in yield of
about 79% over the Control plants.

FIG. 6 showsthe cumulative total as plotted against time.
Notonly did the Test plants blossomandbearfruit earlier, but
that the Control plants never caught upto thetest plants in the
short Minnesota growing season. It should be noted that the
experiment was terminated because ofpredicted frost. All
fruits, both green and red, were harvested and weighedatthat
point.
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EXAMPLE6

Tlow-Through lmitter for Agricultural Use

In order to apply the findings of example 5 to agricultural
uses, an emilter (han can oxygenate running waterefficiently
was developed. In FIG. 7(A), the oxygenation chamber is
comprised of three anodes 1 and cathodes 2, of appropriate
size to fit inside a tube or hose and separated bythe critical
distance are placed within a tube or hose 3 at 120° angles to
each other. The anodes and cathodes are positioned with
stabilizing hardware 4. The stabilizing hardware, which can
be any configuration such as a screw, rod or washer,is pref-
erably formed from stainless steel. |'IG. 7(13) shows a plan
view ofthe oxygenation chamberwith stabilizing hardware 4
serving as a connector to the power source and stabilizing
hardware 5 serving as a connector lo the power source. The
active area is shown at 6.

This invention is not limited to the design selected forthis
embodiment. Those skilled in the artcan readily fabricate any
of the emitters shown in FIG. 4 or 5, or can design other
embodiments that will oxygenate Nowing water. One useful
embodimentis the “T” model, wherein the emitter unit is set
in a side arm. The emitted bubbles are swept into the water
flow. The unit is detachable for easy servicing. Table ITI shows
several models of flow through emitters. ‘he voltage and
flowrates were held constant and the current varied. The Dis-

solved oxygen (DO) from the source was 7.1 mg/liter. The
starting temperature was 12.2° C. but the flowing water
cooled slightly to 11 or 11.5° C. Without undue experimen-
tation, anyone may easily select the embodiment that best
suits desired characteristics from Table II] or designed with
the teachings of Table IT.
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continuous application of oxygenthan did the tomato plants
ofExample 5, which were given superoxygenated water only
once a day.

EXAMPLE! 7

Treatment of Waste Water

Waste water, with a high organic content, has a high BOD,
due to the bacterial flora. It is desirable to raise the oxygen
content of the waste water in order to cause the flora to

focculate. However, il is very difficult to effectively oxygen-
ale such water. Using a4 inch OEM (see Table D witha 12 volt
battery, four liters of waste water in a five gallon pail were
oxygenated. As shownin FIG.8, the dissolved oxygen went
from 0.5 mg/l to 10.8 mg/] in nine minutes.

‘Those skilled in the art will readily comprehendthat varia-
lions, modifications and additions may in the embodiments
described herein may be made. Therefore, such variations.

) modifications and additions are within the scope of the
appendedclaims.

The inventionclaimed is:

1. A methodtortreating waste water comprising;
providing a flow-through oxygenator comprising an emit-

ter for electrolytic generation of microbubbles of oxy-
gen comprising an anode separated ata critical distance
froma cathode and a powersource all in electrical com-
munication with each other,

placing the emitter within a conduit: and
passing waste water through the conduit.
2. An emitterfor electrolytic generation ofmicrobubbles of

oxygen in an aqueous medium comprising: an anode sepa-
rated at a critical distance from a cathode, a nonconductive

TABLEIII

ACTIVE DO OF*
ELECTRODE CURRENT, FLOWRATE SAMPLE AT

MODBEI, ARRBA, SQ.IN. VOLVAGK AMPS. GAL/MINU'TRK ONE MINUTE
2-Inch “T” 2 28.3 0.72 12 NA
3-inch “T” 3 28.3 1.75 12 NA
2-plate Tube 20 28.3 9.1 2 a4
3-Plate tube 30 28.3 12.8 12 9.6

* As the apparatus runslonger, the flowing water becomes milky, indicating supersaturation. The
one-minute lime point shows the rapid increase in oxygenation.

The following plants will be tested for response to super-
oxygenated water: grape vines, lettuce, and radishesin three
different climate zones. The operators for these facilities will
be supplied with units for drip irrigation. Drip irrigationis a
technique wherein water is pumped through a pipe or hose
with perforations at the site ofeach plantto be irrigated. The
conduit may be underground or above ground. Since the
walter is applied directly to the plant rather than wetting the
entire field, this technique is especially useful in arid climates
or for plants requiring high fertilizer applications.

The superoxygenated water will be applied bydrip irriga-
tion per the usual protocol for the respective plants. Growth
and yield will be compared to the same plants given only the
usual irrigation water. Pest control and fertilization will be the
same between test and control plants, except that the opera-
tors of the experiments will be cautioned to be aware of the
possibility of fertilizer burn in the test plants and to adjust
their protocols accordingly.

It is expected that the superoxygenated plants with drip
irrigation will show more improved performance with more
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spacer maintaining the separation of the anode and cathode,
the nonconductive spacer having a spacer thickness between
0.005 to 0.050 inches suchthatthe critical distance is less than

0.060 inches and a power source all in electrical communi-
cation with each other, wherein the critical distance results in
the formation of oxygen bubbles having a bubble diameter
less than 0.0006 inches, said oxygen bubbles being incapable
ofbreading the surface tension of the aqueous medium such
that said aqucous medium is supersaturated with oxygen.

3. The emitter ofclaim 2, wherein the anode is a metal or a
metallic oxide or a combination of a metal and a metallic
oxide.

4. The emitter of claim 2, wherein the anodeis platinum
and iridium oxide on a support.

5. The emitter of claim 2, wherein the cathodeis a metal or
metallic oxide or a combination of a metal and a metallic
oxide.

6. The emitter of claim 2, wherein the critical distance is
0.005 to 0.060 inches.
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7. The emitter of claim 2, comprising a plurality of anodes
separated at the critical distance from a plurality of cathodes.

8. A method for oxygenating a non-native habitat for tem-
porarily keeping aquatic animals, comprising:

inserling the emitter of claim 2 into (he aqueous medium,
the non-native habilal comprising an aquarium, a bait
bucket ora live well.

9. A method for lowering the biologic oxygen demand of
polluted water comprising:

12

10. A supersaturated aqueous product formed with the
emitter of claim2, the supersaturated aqueous product having
an approximately neutral pH.

11. The emitter of claim 2, further comprising a timer
control.

12. ‘The emitter of claim 2, wherein the anode and cathode
are arranged such that the emitter assumes a funnel or pyra-
midal shaped emitter.

passing the polluted water through a vessel containing the 10
emitter of claim 2. eR
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DATED : March 2, 2010
INVENTOR(S) : Senkiw

Page l of 1

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Column 10, Line 55: 

Delete “breading” and insert --breaking--.

Signed and Sealed this

First Day of June, 2010

David J. Kappos
Directorofthe United States Patent and Trademark Office
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Commissioner for Patcnts
P.O. Box 1450

Alexandria, VA 22313-1450

Weare transmitting herewith the following attached items and information (as indicated with an “X”’):

xX Utility -CON- REIS comprising:

 
     
 

x Reissue Patent Application Transmittal (2 pgs)
xX Reissue Patent Application Fee Transmittal Form (1 pg)
x Consent by Assignee of Entire Ownership (2 pgs)
xX Statement under 37 CFR §3.73(c) (1 pg)
x Copyof Patent Assignment Details Retrieved from USPTO Assignments on the Web (3 pgs)
x Consent by Assignee of Sccurity Interest (2 pgs)
xX Statement under 37 CFR §3.73(c) (1 pg)
x Copyof Patent Assignment Details Retrieved from USPTO Assignments on the Web (4 pgs)
xX Statement of Right of Assignee to Act Pursuant to 37 CFR 3.73(b) (2 pgs)
x Application Data Sheet (9 pgs)
Xx PowerofAttomey(1 pg)
xX Power of Attorney Transmittal (1 pg)
x Signed Reissue Declaration (17 pgs)
xX Preliminary Amendment for Continuation Reissue Application of Patent No. 7,670,495 (32 pgs)
xX Copyof U.S. Patent No. 7,670,495 (17 pages including Specification, Claims, Drawings and

Certificate of Correction)
xX Applicant Claims Small Entity Status
xX Authorization to charge Deposit Account 502880 in the amountof $3,420.00.

The filing fee has been calculated below as follows:
No. Filed No. Extra Rate Fee

Total Claims 57-20 37 x $40.00 = $1480.00
Ind. Claims 5-3 2 x $210.00 = $420.00

Multiple Dependent Claims Presented (none) $0.00
BASIC FEE $140.00

SEARCH FEE $300.00
EXAMINATION FEE $1080.00

APLICATIONSIZE FEE $0.00
TOTAL: $3420.00

  
Please charge any additional required fees or credit overpayment to Deposit Account No. 502880. If applicable,
any papers or fees supplied herewith are considered to be timely filed pursuant to 37 C.F.R. §1.7(a).

Carlson, Caspers, Vandenburgh, Lindquist & Schuman, P.A. By: [Philie‘4 Caspers!
Customer No. 38846 Philip P. Caspers ( Reg. No. 33227)

Date of Deposit: 3/30/2016
This paperor fee is beingfiled on the date indicated above using the USPTO’s electronic filing system EFS-Web,and is addressed to The
Commissioner for Patents, P.O. Box 1450, Alexandria, CA 22313-1450.
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Dos Code: PA.. : -PTOQVAIAB2B (07-13)
Bocument Description: Power of Attorney Approved for uss through 144302014, OME 0651-0084U3, Patent and Tradamerk Office: U.S, DEPARTMENT OF COMMERCE

Underthe Papanvans Reduction Act of 1985, ne persone are required bi reapand to a collection of information unless it displays a valid OMB central sunnier

ase nen -OWEROFATTORNEYBYAPPLICANTen
the boxes below. see

Appligation Number Filing Bate

(Nolé: The boxes above may: be left blank. if infarmation is provided on form PTO/AIA/B2A,}

i hereby appoint the Patent Practitioner(s) associated with ihe following Customer Number as my/our attorney(s)} or agent(s), and: §

to transact ail business in the United States Patent and Trademark Offiice connected therewith for tha application referenced inthe aliached transmittal letter { nl

OR escentesteeeepee

{hereby appoint Praciitioner{s} named in the attached list (forn prowiare2c) as mny/our allamey({s)} or agents}, and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached tranamittal letter (form PTO/AIA/B2A)or identified abave. (Note: Complete form PTOVAIAB2C,)

Please recognize or change the correspondence address for the application ientified in the attached transmittal
letter or the boxes above to:

Tre address associated with the abovementioned Customer Nambar

OR

: [| The address associated with Customer Number: | |

 

 

inventor or dcint Inventor Gite not required below)

Legal Representative of a Deceased or Legally incapacitated inventor (tite not required below)

Assignee. or Person fo Whom the Inventor is Under an Obligation to Assign (provide signer's title ff applicant is a juriatic entity)

Person Who Otherwise Shows Sufficient Propriatary Interest (e.g., a petition under 37 CFR 4 AB(DK2)} was granted intheapplination oris concurrently being filed with this document) (orovide signer’s tile if applicant is a juristic entity

SIGNATURE af Applicant for Patent

NOTE: Signature = This form must be signed bytheapplicantinaccordance with 37 CFR 1.99. See 37 CFR 1.4 for signature requirements
and certifications. f more than one applicant, ise multiple forms.

 
ate forms are submitted,

his collection of information is required by. 37 CFR 1.434, 1.32, and 4.33. The information is eaquired fo cbisie or relain-a -benelit by the public which is. ta e.fand bythe
USPTO ta process) an application. Confidamiahty is governed by 38 wS.CG, 422 and oy CFR 114 and 1,14. This coRection is estimated ic lake S minutes to complete,jndudisg aathering, preparing, and submitting the completed application form to the USPTO. Time wil vary depending upon ihe individual case. Any comments on the antount
offinns you require to coniplete this form and/or suggesilons for reducing this burden, should bo aentte the Chief taformation Officer, U:S. Patent. and Trademark Office, U.S.
Deparment of Gomunercs, P.O. Box +150, Alexandia, VA 22314-4450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Cammisaionar.
fax Futerts, P.O, Sox44590, Alexandria, VA 22313-4450,

. Ifyou need assistance in sompieting ihe farm, call 1-800-PTO-9798 and select optian 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Acdress: COMMISSIONER FOR PATENTSPQ. Box 1450
Alexandria, Virginia 22313-1450WHW.USLU-gO.

 
  APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO//TITLE

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3
CONFIRMATION NO. 9995

38846 FORMALITIES LETTER

Carlson, Caspers, Vandenburgh, Lindquist &

Schuman, PA ITAAA
225 South 6th Street 00000008
Suite 4200

Minneapolis, MN 55402
Date Mailed: 04/01/2016

NOTICE TO FILE MISSING PARTS OF REISSUE APPLICATION

Filing Date Granted

An application number andfiling date have been accordedto this reissue application. The item(s) indicated
below, however, are missing. Applicant is given TWO MONTHSfrom the date of this Notice within whichtofile all
required items and pay any fees required below to avoid abandonment. Extensionsof time may be obtained by
filing a petition accompanied by the extension fee underthe provisions of 37 CFR 1.136(a).

« Assignee's statement under 37 CFR 3.73(c) establishing ownership of the patent is missing. 37 CFR 1.172
requires that all assignees consenting to the reissue application establish their ownership interest in the patent
byfiling in the reissue application a statement in accordance with 37 CFR 3.73(c).

« Surcharge as setforth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any oneof:

+ late submission of the basic filing fee, search fee, or examination fee,
* late submission of inventor's oath or declaration,

* filing an application that does not contain at least one claim on filing, or
«submission of an application filed by reference to a previously filed application.

SUMMARYOF FEES DUE:

The fee(s) required within TWO MONTHSfrom the date of this Notice to avoid abandonmentis/are itemized
below. Small entity discountis in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

«$ 70 surcharge.
+ $(.0)previous unapplied payment amount.
«$70 TOTAL FEE BALANCE DUE.

page 1 of 2
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Replies must be received in the USPTOwithin the set time period or mustinclude a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP512.

Replies should be mailedto:

Mail Stop Missing Parts
Commissionerfor Patents
P.O. Box 1450
Alexandria VA 22313-1450

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

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

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

Questions about the contents of this notice and the
requirementsit sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tlwilliams/
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/085,741

APPLICATION AS FILED - PART|

a] [Ee
ee
[= |Ps—

(Golumn 1) (Golumn 2)

(37 CFR 1.18(b), (i),

If the specification and drawings exceed 100

|FOR NUMBER FILED|NUMBER EXTRA RATE($

(37 GFR 1.18(0), fp), or {q))

APPLICATION SIZE|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional

(37 CFR 1.18(a), (b),ot (c))
SEARCH FEE

TOTAL CLAIMS
ROEPENDENT CLAIMS

50 sheetsor fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

(37 CFR 1.16(s))

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j})

" If the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

(Column 1) (Column 2) (Golumn 3)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR
Total

(37 CFR 1.16()
Independent(37 CFR 1. 16h)

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16{j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR
Total Minus

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))
Application Size Fee (37 CFR 1.16(s))

AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))

ADD'L FEE
* |f the entry in column 1 is less than the entry in calumn 2, write "0" in column 3.

*™ If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".
~~ If the "Highest Number Previously Paid For" IN THIS SPACEisless than 3, enter "3"

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

 
JA1418
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OTHER THAN
SMALL ENTITY

RATE($) FEE($

OTHER THAN
SMALL ENTITY

a
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdress: COMMISSIONER FUR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWW. UszlU gov
APPLICATION FILING or GRP ART

NUMBER 371(¢) DAT UNIT PII. FAK REC'D ATTY. DOCKEP.NO vor CLAIMSHIND CLAIMS
37 515/085,741 03/30/2016 1797 3420 3406.005US3

 
  

CONFIRMATION NO. 9995

38846 FILING RECEIPT

scumPAee AMOLQ0.00
225 South 6th Street
Suite 4200

Minneapolis, MN 55402

Date Mailed: 04/01/2016

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

Inventor(s)
James Andrew Senkiw, Minneapolis, MN;

Applicant(s)
Oxygenator Water Technologies, Inc., St. Louis Park, MN, Assignee (with 37 CFR 1.172
Interest);

Powerof Attorney: The patent practitioners associated with Customer Number 38846

Domestic Priority data as claimed by applicant
This application is a CON of 14/601 ,340 01/21/2015
which is a CON of 13/247,241 09/28/2011 PAT RE45415
which is a REI of 12/023,431 01/31/2008 PAT 7670495
whichis a DIV of 10/732,326 12/10/2003 PAT 7396441
whichis a CIP of 10/372,017 02/21/2003 PAT 6689262
which claims benefit of 60/358,534 02/22/2002

Foreign Applications for which priority is claimed (You maybeeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Awww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Results: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 03/31/2016

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 15/085,741

Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

FLOW-THROUGH OXYGENATOR

Preliminary Class

210

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Governmentwebsite, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific

page 2 of 4

JA1420

OWTEx. 2119

Page 102 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 103 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 103 of 1333

countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

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

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

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

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

NOTGRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the internationalinvestor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business,visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE PATENT

Applicant(s) James Andrew Senkiw

Filing Date 03/30/2016

Continuation Reissue of
7,670,495

U.S. Patent No. Responseto Noticeto File
March2, 2010 Missing Parts of Reissue 

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
Submitted Via EFS-Web

On April 1, 2016, the Office mailed a notice to file missing parts of reissue application in
the aboveidentified application. Specifically, the notice requested an assignee statement under
37 CFR 3.73(c) establishing its ownership interest.

Applicant notes that the application as filed included statements satisfying 37 CFR 3.73
from the assignee, Oxygenator Water Technologies, Inc., executed by assignee’s president, Mark
Rolfes, as well as from security interest holder, Jeffrey P. Brink. The first two paragraphs of
each statement describe the chainoftitle for their interest and identify where documentary
evidenceof the chain oftitle is recorded by reel and frame number in the assignmentrecords of
the Office. Copies of the USPTO assignment database website showing the chain oftitle
transactions referred to in the statements were also submitted along with the signed statements.
Applicant attaches duplicate copies of these statements herewith. It is noted that the orientation
of the statement by Jeffrey Brink appears to have been rotated during filing. The copyattached
hereto corrects that orientation.

It is not believed that any additional documents are necessary, and, because these
documents were submitted with the original filing, it is not believed that any fees such as the
missing parts surcharge should be due. Nevertheless, the Director is authorized to charge any
fees which may be required, including the missing parts surcharge, if necessary, to Deposit
Account No. 502880.
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Response to Notice to File Missing Parts Page 2
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: 3/30/2016
‘lithe: FLOW-THROUGH OXY GENATOR (Re-issuc of U.S. Patent No. 7,670,495)

Respectfully submitted,
Carlson, Caspers, Vandenburgh, Lindquist & Schuman, P.A.
225 S. Sixth Street, Suite 4200

Minneapolis, MN 55402

Date:__April 28, 2016 By:__/Samuel 4. Hamer}
 

Samuel A. Hamer

Reg. No. 46,754

Attachments:

- Statement by assignee Oxygenator Water Technologies, Inc. (see Jf] 1 and 2 for
statement establishing ownership satisfying 37 CFR 1.172 and 3.73) (2 pages)

- Copy of patent assignment details for Oxygenator Water Technologies, Inc. retrieved
from USPTOassignments on the web (3 pages)

- Statement bysecurity interest holder Jeffrey Brink (see {| 1 and 2 for statement
establishing interest satisfying 37 CFR 1.172 and 3.73) (2 pages)

- Copyofpatent assignment details for securityinterest of Jeffrey Brink retrieved from
USPTOassignments on the web (4 pages)

- Copy ofnoticeto file missing parts of reissue application dated April 1, 2016 (2
pages)
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Ik THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONTINUATION REISSUE PATENT

|Applicant(s) James AndrewSenkiw
| Serial No. ) ) .

 
Filed HerewithSCS

| Continuation Reissue of|S Consent by Assignee ofEntire
| U.S. Patent No. 7,670,495 Quwnership Interest to File a

iach 3, 2010 Second Continvation Reissue
Haaminer Ni ——| “iim Application of US. Patent No.
ee 7,670,495 pursuant to 37 CFR,

‘Group Art Unit | Unknown oo 81.172
Attorney Docket No. -3406.005U83
CustomerNumber: 138846

Unknown

FLOW-THROUGH OXYGENATOR

 
Mail Stop Reissue
Commissionerfor Patents
P.O, Box 1450

Alexandria, VA 22313-1450

I, Mark Rolfes, declare. that:

i, [arm the President of Oxygenator Water Technologies, Inc. D/B/A Water D.O.G.
Works identified on recordedassignment document teel:. and frame mumber
026079/0823 ofthe Patent Assignment, Abstract ofTitle recordation department of
the U.S. Patent and Trademark Office as holdingall right, title and interest to U.S.
Patent No. 7,670,495 subject to the security interest held by Jeffrey P. Brinks as
recorded at assignment document reel and frame number 026079/0823.

2. I state that Oxygenator Water Technologies, Inc. D/B/A Water D.0.G. Works
received its assigamentofall right title and interest according to the chain oftitle
transfer from the inventor, Mr. James Andrew Sekiw to Agua Innovations, Inc. and
hence from Aqua Innovations, Inc. to Oxygenator Water Technologies, Inc. as shown
by the assignment documents recorded respectively at reel and frame numbers :
020546/0241 and 021354/0676 of the Patent Assignment, Abstract of Title :
recordation department ofthe U.S. Patent and Trademark Office, :

3. As President and officer of Oxygenator Water Technologies, Inc., [ have cansed.
Oxygenator Water Technologies, Inc., to request herewith 4 continuation reissue
application of a prior continuation reissue application (Serial No. 14/601,340) which
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Consent by Assignee of Entire Qwnership Interest To. File Reissue Application Page 2Serial Number: Usknowat Dkt: 3406005053
Filing Date: Filed Herewith

in turn is a continuation reissue of an original broadening reissue application
(application Serial No. 13/247,241, now U.S. Patent No. RE4S,415) which original
reissue application was made relative to U.S. Patent Na. 7,670,495,

4. Pursuant to 37 C.FLR. §1.172 and as an Assignee of all right, title, and interest in and
to U.S. Patent Ne. 7,670,495, subject to the security interest ta Jeffrey P. Brink, 1
state on behalf.of Oxygenator Water Technologies, Inc, that Oxygenator Water
Technologies, Inc, consents to the filing of the broadening continuation reissue
application submitted herewith which is a continuation reissue application of reissue
application Serial No. 14/601,340 which in tum is a: continuation reissue application
of reissue application Serial No. 13/247,241 which in turn is a reissue application of
U.S. Patent No. 7,670,495 and to the enlargement of the claimed subject matter as
presented by the preliminary amendment filed herewith.

 
5. | further declare that all statements made herein of my own knowledge are true and

that all statements make on information and beliefare believed to. be trite; and further
that these statements were made with the knowledge that willful false statemerits and
the like so made are punishable by fine or imprisonment, or both, under Section 1001
of Title 18 ofthe United States Code and that such willful false statements may
jeopardize the validity of the application or any patent issued thereon.

6. Further Declarant sayeth not.

  

  
 

Mark Rolfes eo - Date
President, Oxygenator Water Technologies, Inc.
Declarant
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Reel/Frame: 020546/0241

 

Pages: 6
Recorded: 02/22/2008

Attorney Dkt #: 4056.02US02/03
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 2

1 Patent #: NONE Issue Dt: Application #: 12023416 Filing Dt: 01/31/2008
Publication #: 3 Pub Dt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

2 Patent #: Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/31/2008 Publication #: S Pub Dt: 07/31/2008
Title: FLOW-THROUGH OXYGENATOR

Assignor
1 SENKiW

Assignee |1 ‘

JAMES ANDREW   Exec Dt: 05/25/2006

 
6101 BAKER ROAD
MINNETONKA, MINNESOTA 55345

Correspondence name and address
J. PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2011 03:33 PM
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Reel/Frame: 21354/067% Pages: 6
Recorded: 08/11/2008

Attorney Dkt #: 4056.00-00-01
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 7
1 Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt: 02/21/2003

Publication #: ¥ Pub Dt: 09/04/2003
Title: MICROBUBBLES OF OXYGEN

2 Patent #: / Issue Dt: 07/08/2008 Application #: 10732326 Filing Dt: 12/10/2003
Publication #: Pub Dt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR

3 Patent #: NONE Issue Dt: Application #: 11367134 Filing Dt: 03/04/2006
Publication #: US2006¢ ah Pub Dt: 07/13/2006

Title: Flow-through oxygenator

4 Patent #: NONE Issue Dt: Application #: 11810540 Filing Dt: 06/06/2007
Publication #: US20370 Pub Dt: 12/13/2007

Title: Water treatment system

5 Patent #: NONE Issue Dt: Application #: 12023416 Filing Dt: 01/31/2008
Publication #: U 3 S Pub Dt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

6 Patent #: 76: Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/31/2008
Publication #: } Pub Dt: 07/31/2008

Title: FLOW-THROUGH OXYGENATOR

7 Patent #: NONE Issue Dt: Application #: 12055723 Filing Dt: 03/26/2008
Publication #: i Pub Dt: 10/02/2008

Title: METHODS AND APPARATUS FOR ELECTROLYTIC TREATMENT OF WATER
 

Assignor
1 AQUA INNOVATIONS. INC. Exec Dt: 08/08/2008

Assignee
1 oY

6101 BAKER ROAD, SUITE 206
MINNETONKA, MINNESOTA 55345

 

Correspondence name and address
J. PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2011 03:34 PM
If you have any comments or questions concerning the data displayed, contact PRD / Assignments at 571-272-3350. v.2.2
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Conveyance: PROMISSORY NOTES GRANTING SECURITY INT

Total properties: 3
1 Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt: 02/21/2003

Publication #: } & Pub Dt: 09/04/2003
Title: MICROBUBBLES OF OXYGEN
 

2 Patent #: 2738644 Issue Dt: 07/08/2008 Application #: 10732326 Filing Dt: 12/10/2003
Publication #: i Pub Dt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR
 

3 Patent #: Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/31/2008
Publication #: 4: Pub Dt: 07/31/2008

Title: FLOW-THROUGH OXYGENATOR
 

Assignors
Exec Dt: 09/09/2008

Exec Dt: 10/24/2008 
2003SUGAR Woops DRIVE
ORONO, MINNESOTA USA 55356

Correspondence name and address
WILLIAM J. O'BRIEN
1400 AT&T TOWER

901 MARQUETTE AVENUE
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2011 03:30 PM
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Web interface last modified: July 25, 2011 v.2.2
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IN THE UNITED STATES PATENT AND TRABEMARK OFFICE

‘Applicant(s) —_
| SerialNo.

Filing Date Filed Herewith —

7.670.495 Consent by Assignee of Security? 2

US. Patent No. — Interést to File a Second
‘| March 2, 2010 Continuation Reissue Application |

pursuant to 37 CPLR. $1172Group Art Unit | Unknown
Attorney Docket No.[|3406.005US3

[GrtonerNimber
Confirmation No. Unknown

FLOW-THRGUGH OXYGENATOR

Mail Stop Reissue
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

L, Jeffrey P. Brink, declare that:

1. fam the same Jeffrey P. Brinkidentified on recorded assignment documentreel and
frame number 026079/0823 of the Patent Assignment, Abstract of Title. recordation
department of the U.S. Patent and Trademark Officeas holding a promissory note
security interest in and to U.S, Patent No. 7,670,495.

2. 1 farther declare that I received the above-described security interest from the
Assignee of record of allright, title and interest, Oxygenator Water Technologies,
Inc. D/B/A Water D.O.G, Works and that this Assignee reccived its assignmentofall
right title and interest according to the chain oftitle transfer from the iiventor, Mr.

- James Andrew Sekiw to Aqua Innovations, Inc. and hence from Aqua Innovations,
inc. to Oxygenator Water Technologies, Inc. as shown by the assignment documents
recorded respectively at reel and frame numbers 020546/0241 and 021354/0676 of
the Patent Assignment, Abstract of Title recordation department ofthe U.S.Patent
and Trademark Office,

3. J understand that the owner and assignee ofU.S. Patent No. 7,670,495, Oxygenator
Water Technologies, Inc., has requested herewith a continuation reissue application
of a prior continuationreissue application (Serial No. 14/601,340) whichis a

JA1430
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Title, FLOW-THROUGHOXYGENATOR (Re-issue of U.S, Palent No. 7,670,495)
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Consent by Assignee of Seeurity Interest To FileReissar Application age 2
Serial Number: Unknown Dkts 3406.00583
Filing Date, Filed Herewith

continuation reissue of an original broadening reissue application (application Serial
No, 13/247,241, nowU.S. Patent No. RE45,415) which original reissue application
was made relative to U.S. Patent No. 7,670,495.  

4. Pursuant to 37 CLF.R, $1.172 and as an Assignee ofa security interest in and to this
patent, | state that I consent to the filing of the broadening continuation reissue
application submitted herewith which is a continuation reissue application ofreissue
application Serial No. 14/601,340 which in turn is a. continuation reissue application
ofreissue application Serial No. 13/247,241 which in turn is a reissue. application of
ULS. Patent No. 7,670,495 and to the enlargement ofthe claimed subject matter as
presented by the preliminary amendment filed herewith.

5, I further declare that all statements made herein of my own. knowledge are true and
that all statements make 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 byfine 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.

6. Further Declarant sayeth not.  
 

Declarant
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Reel/Frame: 020546/0241

 

Pages: 6
Recorded: 02/22/2008

Attorney Dkt #: 4056.02US02/03
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 2

1 Patent #: NONE Issue Dt: Application #: 12023416 Filing Dt: 01/31/2008
Publication #: 3 Pub Dt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

2 Patent #: Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/31/2008 Publication #: S Pub Dt: 07/31/2008
Title: FLOW-THROUGH OXYGENATOR

Assignor
1 SENKiW

Assignee |1 ‘

JAMES ANDREW   Exec Dt: 05/25/2006

 
6101 BAKER ROAD
MINNETONKA, MINNESOTA 55345

Correspondence name and address
J. PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2011 03:33 PM
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Reel/Frame: 21354/067% Pages: 6
Recorded: 08/11/2008

Attorney Dkt #: 4056.00-00-01
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Total properties: 7
1 Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt: 02/21/2003

Publication #: ¥ Pub Dt: 09/04/2003
Title: MICROBUBBLES OF OXYGEN

2 Patent #: / Issue Dt: 07/08/2008 Application #: 10732326 Filing Dt: 12/10/2003
Publication #: Pub Dt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR

3 Patent #: NONE Issue Dt: Application #: 11367134 Filing Dt: 03/04/2006
Publication #: US2006¢ ah Pub Dt: 07/13/2006

Title: Flow-through oxygenator

4 Patent #: NONE Issue Dt: Application #: 11810540 Filing Dt: 06/06/2007
Publication #: US20370 Pub Dt: 12/13/2007

Title: Water treatment system

5 Patent #: NONE Issue Dt: Application #: 12023416 Filing Dt: 01/31/2008
Publication #: U 3 S Pub Dt: 08/28/2008

Title: FLOW-THROUGH OXYGENATOR

6 Patent #: 76: Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/31/2008
Publication #: } Pub Dt: 07/31/2008

Title: FLOW-THROUGH OXYGENATOR

7 Patent #: NONE Issue Dt: Application #: 12055723 Filing Dt: 03/26/2008
Publication #: i Pub Dt: 10/02/2008

Title: METHODS AND APPARATUS FOR ELECTROLYTIC TREATMENT OF WATER
 

Assignor
1 AQUA INNOVATIONS. INC. Exec Dt: 08/08/2008

Assignee
1 oY

6101 BAKER ROAD, SUITE 206
MINNETONKA, MINNESOTA 55345

 

Correspondence name and address
J. PAUL HAUN

4800 IDS CENTER, 80 SOUTH 8TH STREET
MINNEAPOLIS, MN 55402

Search Results as of: 09/27/2011 03:34 PM
If you have any comments or questions concerning the data displayed, contact PRD / Assignments at 571-272-3350. v.2.2
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Conveyance: PROMISSORY NOTES GRANTING SECURITY INT

Total properties: 3
1 Patent #: Issue Dt: 02/10/2004 Application #: 10372017 Filing Dt: 02/21/2003

Publication #: } & Pub Dt: 09/04/2003
Title: MICROBUBBLES OF OXYGEN
 

2 Patent #: 2738644 Issue Dt: 07/08/2008 Application #: 10732326 Filing Dt: 12/10/2003
Publication #: i Pub Dt: 06/24/2004

Title: FLOW-THROUGH OXYGENATOR
 

3 Patent #: Issue Dt: 03/02/2010 Application #: 12023431 Filing Dt: 01/31/2008
Publication #: 4: Pub Dt: 07/31/2008

Title: FLOW-THROUGH OXYGENATOR
 

Assignors
Exec Dt: 09/09/2008

Exec Dt: 10/24/2008 
2003SUGAR Woops DRIVE
ORONO, MINNESOTA USA 55356

Correspondence name and address
WILLIAM J. O'BRIEN
1400 AT&T TOWER
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Acdress: COMMISSIONER FOR PATENTSPQ. Box 1450
Alexandria, Virginia 22313-1450WHW.USLU-gO.

 
  APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO//TITLE

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3
CONFIRMATION NO. 9995

38846 FORMALITIES LETTER

Carlson, Caspers, Vandenburgh, Lindquist &

Schuman, PA ITAAA
225 South 6th Street 00000008
Suite 4200

Minneapolis, MN 55402
Date Mailed: 04/01/2016

NOTICE TO FILE MISSING PARTS OF REISSUE APPLICATION

Filing Date Granted

An application number andfiling date have been accordedto this reissue application. The item(s) indicated
below, however, are missing. Applicant is given TWO MONTHSfrom the date of this Notice within whichtofile all
required items and pay any fees required below to avoid abandonment. Extensionsof time may be obtained by
filing a petition accompanied by the extension fee underthe provisions of 37 CFR 1.136(a).

« Assignee's statement under 37 CFR 3.73(c) establishing ownership of the patent is missing. 37 CFR 1.172
requires that all assignees consenting to the reissue application establish their ownership interest in the patent
byfiling in the reissue application a statement in accordance with 37 CFR 3.73(c).

« Surcharge as setforth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any oneof:

+ late submission of the basic filing fee, search fee, or examination fee,
* late submission of inventor's oath or declaration,

* filing an application that does not contain at least one claim on filing, or
«submission of an application filed by reference to a previously filed application.

SUMMARYOF FEES DUE:

The fee(s) required within TWO MONTHSfrom the date of this Notice to avoid abandonmentis/are itemized
below. Small entity discountis in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

«$ 70 surcharge.
+ $(.0)previous unapplied payment amount.
«$70 TOTAL FEE BALANCE DUE.

page 1 of 2
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Replies must be received in the USPTOwithin the set time period or mustinclude a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP512.

Replies should be mailedto:

Mail Stop Missing Parts
Commissionerfor Patents
P.O. Box 1450
Alexandria VA 22313-1450

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

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

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

Questions about the contents of this notice and the
requirementsit sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tlwilliams/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONTINUATION REISSUE PATENT

Applicant(s) James Andrew Senkiw

Filing Date 03/30/2016

Continuation Reissue of
7,670,495

U.S. Patent No.

March 2, 2010 Information Disclosure Statement

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
Submitted Via EFS-Web

 
Pursuant to M.P.E.P. §1406, Applicant understandsthat he is not required to submit the

references that were cited during the original prosecution of U.S. 7,570,495. However, Applicant

wishes to ensurethatall such references are cited in this reissue application as M.P.E.P § 1406

prescribes.

Consequently in compliance with 37 C.F.R. §§ 1.97 et. seg., references cited during the

original prosecution of U.S. 7,570,495 are again cited on the enclosed PTO 1449 form. Also,

references that have already been cited in related parent reissue application no. 14/601,340 are also

cited on the enclosed PTO 1449 form. Applicant respectfully requests that this Information

Disclosure Statement be entered and the documents listed on the attached PTO 1449 Form be

confirmed as being of record. Pursuant to the provisions of MPEP 609, Applicant requests that a

copy of the PTO 1449 Form,initialed as having been considered by the Examiner, be returnedto the

Applicant with the next official communication.

Pursuant to 37 C.F.R. § 1.97(b), the Commissioneris hereby authorized to charge any

required fees to Deposit Account No. 502880 in order to have this Information Disclosure Statement

considered.
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Pursuant to 37 C_F.R. § 1.98(a)(2), copies of cited U.S. Patents and Published Applications,

and Non-Published Applications identifiable by USPTO Serial Number, are no longer required to be

provided to the Office. Applicant acknowledgesthe requirement to submit copies of foreign patent

documents and non-patentliterature in accordance with 37 C.F.R § 1.98(a)(2). Applicant provides

such copies herewith.

The Examineris invited to contact the undersigned at the telephone numberindicated if

there are any questions regarding this communication.

Respectfully submitted,
Carlson, Caspers, Vandenburgh, Lindquist & Schuman, P.A.
225 S. Sixth Street, Suite 4200
Minneapolis, MN 55402

Date:__April 28, 2016 By:__/Samuael 4. Hamenl
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AcknowledgementReceiptwill establish the filing date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdress: COMMISSIONER FOR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWW.USDLO GOW
 
  APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3
CONFIRMATION NO. 9995

38846 FORMALITIES LETTER

Carlson, Caspers, Vandenburgh, Lindquist &

Schuman, PA ITAAAA
225 South 6th Street OCN00008650715
Suite 4200

Minneapolis, MN 55402
Date Mailed: 10/17/2016

NOTICE OF INCOMPLETEREPLY(REISSUE)

Filing Date Granted

The U.S. Patent and Trademark Office has received your reply on 04/01/2016 to the Notice to File Missing Parts
(Notice) mailed 04/01/2016 and it has been enteredinto the reissue application. The reply, however, does not
include the following items required in the Notice.

The period of reply remains as set forth in the Notice. You may, however, obtain EXTENSIONS OF TIME under
the provisions of 37 CFR 1.136 (a) accompanied by the appropriate fee (87 CFR 1.17(a)).

A complete reply mustbe timely filed to prevent ABANDONMENTofthe above-identified application.

The required items noted below SHOULDbefiled along with any items required above. Thefiling date of this
reissue application will be the date of receipt of the items required above.

« Surchargeas setforth in 37 CFR 1.16(f) was not received.
The surchargeis due for any oneof:

«late submission of the basic filing fee, search fee, or examination fee,
«late submission of inventor's oath or declaration,
«filing an application that does not contain at least one claim on filing, or
* submission of an application filed by reference to a previously filed application.

« Assignee's statement under 37 CFR 3.73(c) establishing ownership of the patent is missing. 37 CFR 1.172
requires that all assignees consenting to the reissue application establish their ownership interest in the patent
byfiling in the reissue application a statement in accordance with 37 CFR 3.73(c).

SUMMARYOF FEES DUE:

The fee(s) required within TWO MONTHSfrom the date of the Notice to avoid abandonmentis/are itemized
below. Small entity discountis in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

«$ 70 surcharge.
« $(0)previous unapplied payment amount.
«$70 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTOwithin the set time period or mustinclude a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP512.

Replies should be mailedto:

Mail Stop Missing Parts
Commissionerfor Patents
P.O. Box 1450
Alexandria VA 22313-1450

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

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

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

Questions about the contents of this notice and the
requirementsit sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ddtelix/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdress: COMMISSIONER FUR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWW. UszlU gov
 
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3
CONFIRMATION NO. 9995

38846 WITHDRAWALNOTICE

Carlson, Caspers, Vandenburgh, Lindquist &

Schuman, PA ITAAAA
225 South 6th Street OCNNONNGES4S2 12
Suite 4200

Minneapolis, MN 55402
Date Mailed: 10/18/2016

Letter Regarding a NewNotice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on
10/17/2016. The time period for reply runs from the mail date of the new notice. Within the time period
for reply, applicant is required to file a reply in compliance with the requirements set forth in the new
notice to avoid abandonmentof the application.

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

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

If the reply is not filed electronically via EFS-Web,the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonmentora petition to
revive under 37 CFR 1.137, the status of the application has been returned to pendingstatus.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ddfelix/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Acdress: COMMISSIONER FOR PATENTSPQ. Box 1450
Alexandria, Virginia 22313-1450WW W.UsDLO-gov

 
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO//TITLE

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3
CONFIRMATION NO. 9995

38846 FORMALITIES LETTER

Carlson, Caspers, Vandenburgh, Lindquist &

Schuman, PA IATAAAA
225 South 6th Street gou0uuds
Suite 4200

Minneapolis, MN 55402
Date Mailed: 10/18/2016

NOTICE OF INCOMPLETEREPLY(REISSUE)

Filing Date Granted

The U.S. Patent and Trademark Office has received your reply on 04/28/2016 to the Notice to File Missing Parts
(Notice) mailed 04/01/2016 and it has been enteredinto the reissue application. The reply, however, does not
include the following items required in the Notice.

The period of reply remains as set forth in the Notice. You may, however, obtain EXTENSIONS OF TIME under
the provisions of 37 CFR 1.136 (a) accompanied by the appropriate fee (87 CFR 1.17(a)).

A complete reply mustbe timely filed to prevent ABANDONMENTofthe above-identified application.

The required items noted below SHOULDbefiled along with any items required above. Thefiling date of this
reissue application will be the date of receipt of the items required above.

+« Assignee's statement under 37 CFR 3.73(c) establishing ownership of the patent is missing. 37 CFR 1.172
requires that all assignees consenting to the reissue application establish their ownership interest in the patent
by filing in the reissue application a statement in accordance with 37 CFR 3.73(c).
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Replies must be received in the USPTOwithin the set time period or mustinclude a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP512.

Replies should be mailedto:

Mail Stop Missing Parts
Commissionerfor Patents
P.O. Box 1450
Alexandria VA 22313-1450

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

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

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

Questions about the contents of this notice and the
requirementsit sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ddtelix/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdress: COMMISSIONER FUR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWW. UszlU gov
 
 
 APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3
CONFIRMATION NO. 9995

38846 WITHDRAWALNOTICE

Carlson, Caspers, Vandenburgh, Lindquist &

Schuman, PA ITAAAA
225 South 6th Street 800000086/92573
Suite 4200

Minneapolis, MN 55402
Date Mailed: 10/27/2016

Letter Regarding a NewNotice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on
10/18/2016. The time period for reply runs from the mail date of the new notice. Within the time period
for reply, applicant is required to file a reply in compliance with the requirements set forth in the new
notice to avoid abandonmentof the application.

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

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

If the reply is not filed electronically via EFS-Web,the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonmentora petition to
revive under 37 CFR 1.137, the status of the application has been returned to pendingstatus.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ddfelix/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Acdress: COMMISSIONER FUR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWW. UszlU gov
APPLICATION FILING or GRP ART

NUMBER 371(¢) DAT UNIT PII. FAK REC'D ATTY. DOCKEP.NO vor CLAIMSHIND CLAIMS
37 515/085,741 03/30/2016 1797 3490 3406.005US3

 
  

CONFIRMATION NO. 9995

38846 UPDATED FILING RECEIPT
Carlson, C , Vandenburgh, Lindquist &
Schuman,PA OTMLLA
225 South 6th Street
Suite 4200

Minneapolis, MN 55402

Date Mailed: 10/27/2016

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

Inventor(s)
James Andrew Senkiw, Minneapolis, MN;

Applicant(s)
Oxygenator Water Technologies, Inc., St. Louis Park, MN, Assignee (with 37 CFR 1.172
Interest);

Powerof Attorney: The patent practitioners associated with Customer Number 38846

Domestic Priority data as claimed by applicant
This application is a CON of 14/601 ,340 01/21/2015
which is a CON of 13/247,241 09/28/2011 PAT RE45415
which is a REI of 12/023,431 01/31/2008 PAT 7670495
whichis a DIV of 10/732,326 12/10/2003 PAT 7396441
whichis a CIP of 10/372,017 02/21/2003 PAT 6689262
which claims benefit of 60/358,534 02/22/2002

Foreign Applications for which priority is claimed (You maybeeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Awww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Results: No
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 03/31/2016

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 15/085,741

Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

FLOW-THROUGH OXYGENATOR

Preliminary Class

210

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Governmentwebsite, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

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

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

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

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

NOTGRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the internationalinvestor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business,visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE APPLICATION

Applicant(s) James Andrew Senkiw

Filing Date March 30, 2016

Continuation Reissue of
7,670,495

U.S. Patent No. Preliminary Amendmentfor

fIissued||March2,2010,2, 2010 Continuation Reissue Applicationarch?2210_|Conn Patent No. 7,670,495
MARIE Pursuant to 37 C.F.R. §1.173(b) 

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Prior to examination of the above identified CONTINUATIONreissue patent application, please

enter the following preliminary amendmentofthe claims.
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Preliminary Amendment Page 2
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

IN THE CLAIMS

This listing of the claims will replaceall prior listings of the claims.

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)

. (Cancelled)
10. (Cancelled)
11. (Cancelled)
12. (Cancelled)

ArAnNWNPWN
Ke)

13. (New) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including:

a tubular housing having a water inlet, a water outlet, and a longitudinal water

flow axis from theinlet to the outlet; 

at least two electrodes comprisingafirst electrode and a second electrode,at least

portions ofthe first and second electrodes being positioned in the tubular housing, the

first electrode opposing and separated from the second electrode by a distance of between

0.005 inches to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that substantially all points midway

between all opposing electrodes are closer to a surface of the tubular housing than to a

center point within the tubular housing and so that at least some water mayflow from the

water inlet to the water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inchesto 0.140 inches:

a power sourcein electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps;
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Preliminary Amendment Page 3
Serial Number: 15/085,741 Dkt: 3406.005U83
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

passing water through the tubular housing while electrical current is applied to the electrodes

producing oxygen in said water via electrolysis.

14. (New) The method of claim 13 wherein the tubular housing includes an inward-facing

surface that runs parallel to the longitudinal axis:

wherein said portions of the electrodes extend in a direction that is parallel to the

longitudinal axis; and

wherein at least one of the first and second electrodes is positioned in the tubular housing
 

closer to the inward-facing surface than said distance separating the electrodes.

15. (New) The method of claim 13 wherein the tubular housing includes an inward-facing

surface that runs parallel to the longitudinal axis;
 

wherein said portions of electrodes extend in a direction parallel to the longitudinal axis:

and

wherein each electrode of the emitter is positioned closer to the inward-facing surface

than to the longitudinal axis at the center of the tubular housing.

16. (New) The method of claim 13 wherein at least one of the electrodes is a stainless steel mesh
or screen.

17. (New) The method of claim 13 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel

to the center axis, the passageway running longitudinally for at least the length of that portion of
 

oneof the electrodes positioned within the tubular housing.
 

18. (New) The method of claim 17 wherein the unobstructed passageway includes the center

axis and is multiple times wider than the distance separating the opposing first and second

electrodes within the tubular housing.
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19. (New) The method of claim 17 wherein the first and second electrodes comprise an outside

electrode and an inside electrode 

wherein said portions of the first and second electrodes extend in a longitudinal direction
 

parallel to the longitudinal axis and an inward-facing surface of the tubular housing. the outside

and inside electrodes being outside and inside electrodes respectively in that the electrodes are

positioned relative to each other so that the outside electrode is closer to an outer wall of the

chamberthan the inside electrode is and so that the inside electrode is closer to the longitudinal
 

axis at the center of the tubular housing than the outside electrode is,
 

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.

20. (New) The method of claim 13 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel

to and including the center axis, the passageway runningforat least the length of that portion of

one ofthe electrodes positioned within the housing:

wherein the first and second electrodes comprise an outside electrode and an inside

electrode;

wherein said portions ofthe first and second electrodes extend in a longitudinal direction
 

parallel to the longitudinal axis and an inward-facing surface of the tubular housing:

the outside and inside electrodes being outside and inside electrodes respectively in that the

electrodes are positioned relative to each other so that the outside electrode is closer to an outer

wall of the chamberthan the inside electrode is and so that the inside electrode is closer to the

longitudinal axis at the center of the tubular housing than the outside electrode is:
 

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway; and

wherein the tubular housing of the emitter is round.

21. (New) The method of claim 19 wherein said inward-facing surface is a concave surface.
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22. (New) The method of claim 13 further including first and second conductors coupled to the

first and second electrodes respectively, the first conductor exiting a wall of the housing in a
 

radial direction relative to the longitudinal axis of the housing, the second conductor exiting a

wall of the housing in a radial direction relative to the longitudinal axis of the housing.

23. (New) The method of claim 13 wherein the oxygen produced comprises microbubbles.
 

24. (New) The method of claim 13 wherein the power source delivers a current to the electrodes

at a ratio of 1.75 amps or less per 3 square inches of active electrode.

25. (New) The method of claim 13 wherein the at least two electrodes includesafirst anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.

26. (New) The method ofclaim 13 wherein the oxygen produced comprises nanobubbles.

27. (New-Amended) An emitter for electrolytic generation of bubbles of oxygen in water, the

emitter comprising:

a tubular housing defining an oxygenation chamber and having a waterinlet, a water

outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-facing surface

that runs parallel to the water flow axis and definesat least in part the oxygenation chamber;

at least two electrodes comprising an outside electrode and an inside electrode, at least

portions of the outside and inside electrodes being positioned in the oxygenation chamber, said
 

portions extending in a direction that is parallel to the longitudinal axis, the outside electrode

opposing and separated from the inside electrode by a distance of between 0.005 inches to 0.140

inches within the chamber 

wherein the position and size of each electrode within the chamberdefines a cross-

section of the chamberthat has a water flow area within the oxygenation chamber through which

water mayflow without passing between electrodes of opposite polarity that are separated by a
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distance of between 0.005 inches to 0.140 inches, wherein the water flow area is greater than an

area at the cross-section equalto the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches,
 

wherein at least a portion of the outside electrode positioned in the chamberis closer to

the inward-facing surface of the oxygenation chamberthan to a longitudinal center axis ofthe

oxygenation chamber; and

a power source in electrical communication with the electrodes, the power source
 

configured to deliver a voltage to the electrodes, the voltage being less than or equal to 28.3
 

volts, the power source being configured to deliver a current to the electrodes, the current being

less than or equal to 12.8 amps.

28. (New-Amended) The emitter of claim 27 wherein each electrode is positioned closer to the

inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

29. (New-Amended) The emitter of claim 27 wherein the electrodes are positioned away from

the longitudinal center axis of the tubular housing and maintain an unobstructed passageway

parallel to the center axis, the passageway running longitudinally for at least the length of that

portion of one of the electrodes positioned within the chamber.
 

30. (New-Amended) The emitter of claim 29 wherein the unobstructed passageway includes the

center axis and is multiple times wider than the distance separating the opposing inner and outer

electrodes within the chamber.
 

31. (New-Amended) The emitter of claim 30 wherein the outside electrode defines a cross-

sectional area between the outside electrode and the inward-facing surface of the chamberthatis

substantially less than a cross-sectional area of said unobstructed passageway.

32. (New-Amended) The emitter of claim 27 comprising first and second conductors coupled to

the outside and inside electrodes respectively, the first conductor exiting a wall of the housing in
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a radial direction relative to the longitudinal center axis of the housing, the second conductor

exiting a wall of the housing in a radial direction relative to the longitudinal center axis of the

housing.

33. (New-Amended) The emitter of claim 27 wherein during operation the oxygen produced by

the emitter comprises nanobubbles.

34. (New-Amended) The emitter of claim 27 wherein the power source delivers a current to the

electrodes at a ratio of 1.75 ampsor less per 3 square inchesof active electrode.

35. (New-Amended) The emitter of claim 27 wherein the at least two electrodes includesafirst

anode electrode portion that is nonparallel to a second anode electrode portion, the first and

second anode electrode portions each being parallel to respective opposing cathode electrode

portions.

36. (New-Amended) The emitter of claim 35 wherein during operation the oxygen produced by

the emitter comprises nanobubbles.

37. (New) A methodfor treating water comprising:
 

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including

a tubular housing defining an oxygenation chamber and having a water inlet, and

a water outlet: 

at least two electrodes comprisingafirst electrode and a secondelectrode, at least

portions of the first and second electrodes being positioned in the oxygenation chamber,

the first electrode opposing and separated from the second electrode by a distance of

between 0.005 inches to 0.140 inches, a portion ofat least one ofthe first and second

electrodes being in contact with at least one wall of the tubular housing, said wall

defining at least in part the oxygenation chamber, said portion being a portion that

opposesthe other ofthefirst and second electrodes, wherein each electrode is positioned
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within the oxygenation chamberso that a cross section of the oxygenation chamber

includes a water flow area that allows water to avoid passing between electrodes

separated by 0.005 inches to 0.140 inches;
 

a power source in electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps;
 

passing water through the tubular housing while electrical current is applied to the electrodes to

produce oxygen in said water via electrolysis.

38. (New) The method of claim 37 wherein the tubular housing has a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal center axis; and

wherein each electrode of the emitter is positioned so that substantially all points midway

between all opposing electrodes inside the chamberare closer to said inwardly-facing surface

than to the longitudinal center axis.

39. (New) The method of claim 37 wherein the chamberhasa longitudinal center axis and an

inward-facing surface that runs parallel to the longitudinal axis,

wherein said portions of the electrodes extend in a direction that is parallel to the

longitudinal axis, and

wherein at least one of the first and second electrodes is positioned in the chamber closer

to the inward-facing surface than said distance separating the electrodes.

40. (New) The method of claim 39 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

41. (New) The method of claim 37 wherein the electrode in contact with a wall of the tubular

housing is in contact with a curved wall of the tubular housing.
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42. (New) The method of claim 37 wherein the electrodes are positioned away from a

longitudinal center axis of the tubular housing and maintain an unobstructed passagewayparallel

to the center axis, the passageway running longitudinally for at least the length of that portion of
 

one of the electrodes positioned within the chamber.

43. (New) The method of claim 42 wherein the unobstructed passagewayincludes the center

axis and is multiple times wider than the distance separating the opposingfirst and second
 

electrodes within the chamber.
 

44. (New) The method of claim 42 wherein the chamber has an inward-facing surface that runs

parallel to the longitudinal axis:

wherein the first and second electrodes being outside and inside electrodes respectively in
 

that the electrodes are positioned relative to each other so that the outside electrode is closer to

an outer wall of the chamber than the inside electrode is and so that the inside electrodeis closer

to the longitudinal axis at the center of the tubular housing than the outside electrode is; and

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.

45. (New) The method of claim 37 wherein the emitter includes first and second conductors

coupled to the first and second electrodes respectively, the first conductor exiting a wall of the

housing in a radial direction relative to a longitudinal axis of the housing, the second conductor

exiting a wall of the housing in a radial direction relative to the longitudinal axis of the housing.
 

46. (New) The method of claim 37 wherein the oxygen produced comprises microbubbles.

47. (New) The method ofclaim 37 wherein the power source delivers a current to the electrodes

at a ratio of 1.75 ampsor less per 3 square inches of active electrode.
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48. (New) The method of claim 37 wherein the at least two electrodes includesa first anode

electrode portion that is nonparallel to a second anode electrode portion, the first and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.

49. (New) The method ofclaim 37wherein the oxygen produced comprises nanobubbles.

50. (New) A methodfor treating water comprising:
 

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including

a tubular housing defining an oxygenation chamber, said housing having an

inward-facing surface that defines at least in part the oxygenation chamber, the tubular

housing having a water inlet, and a water outlet;
 

at least two electrodes comprising an outside electrode and an inside electrode, at

least portions of the outside and inside electrodes being positioned in the oxygenation

chamber, said portions extending in a direction that runs parallel to the inward-facing

surface, the outside and inside electrodes being outside and inside electrodes respectively

in that the electrodes are positioned relative to each other so that the outside electrode is

closer to the inward-facing surface of the chamberthan the inside electrode is and so that

the inside electrode is closer to the longitudinal center axis than the outside electrodeis,
 

the outside electrode opposing and separated from the inside electrode by a distance of

between 0.005 inches to 0.140 inches within the chamber: 

wherein each electrode of the emitter is positioned closer to the inward-facing

surface of the chamber than to a midpoint of the tubular housing and so that at least some

water mayflow through an unobstructed passageway from the water inlet to the water
 

outlet without passing through a space between electrodes of opposite polarity separated

by a distance of between 0.005 inches to 0.140 inches;

passing water through the oxygenation chamber while applying electrical current to the

electrodes to produce oxygen in said water via electrolysis.
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51. (New) The method of claim 50 wherein at least one of the inside and outside electrodesis

positioned in the chambercloser to the inward-facing surface than said distance separating the

electrodes, and 

wherein the tubular housing defines a longitudinal center axis that lies in the oxygenation

chamber and wherein the unobstructed passageway includes the longitudinal center axis.

52. (New) The method of claim 50 wherein at least one of the outside and inside electrodesis in

contact with at least one wall of the tubular housing, said wall defining at least in part the
 

oxygenation chamber.

53. (New) The method of claim 52 wherein the electrode in contact with a wall of the tubular

housing is in contact with a curved wall of the tubular housing.

54. (New) The method of claim 50 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing inner and outer electrodes within the chamber.

55. (New) The method of claim 54 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.
 

56. (New) The method of claim 55 wherein said inward-facing surface is a concave surface.

57. (New) The method of claim 50 wherein the emitter includes first and second conductors

coupled to the outside and inside electrodes respectively, the first conductor exiting a wall of the

housing in a radial direction relative to a longitudinal center axis of the housing, the second

conductor exiting a wall of the housing in a radial direction relative to the longitudinal center

axis of the housing.

58. (New) The method of claim 50 wherein the oxygen produced comprises microbubbles of

oxygen.
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59. (New) The method of claim 50 wherein the electrical current is applied to the electrodes at a

ratio of 1.75 amps or less per 3 square inches of active electrode.
 

60. (New) The method ofclaim 50 wherein the at least two electrodes includesa first anode

electrode portion that is nonparallel to a second anode electrode portion, thefirst and second

anode electrode portions each being parallel to respective opposing cathode electrode portions.
 

61. (New) The method of claim 50 wherein the oxygen produced comprises nanobubbles of
oxygen.

62. (New-Amended) An emitter for electrolytic generation of bubbles of oxygen in water, the
 

emitter comprising:

a tubular housing defining an oxygenation chamber, said housing having an outer wall

that runs parallel to a longitudinal center axis of the housing, said housing having a water inlet

and a water outlet. 

at least two electrodes comprising an outside electrode and an inside electrode, at least

portions of the outside and inside electrodes being positioned in the oxygenation chamber, the

outside and inside electrodes being outside and inside electrodes respectively in that the
 

electrodes are positioned relative to each other so that the outside electrode is closer to the outer

wall of the chamberthan the inside electrode is and so that the inside electrode is closer to the

longitudinal center axis than the outside electrode is, the outside electrode opposing and

separated from the inside electrode by a distance of between 0.005 inchesto 0.140 inches:
 

the electrodes being positioned away from the center axis and maintaining a longitudinal

unobstructed passageway parallel to and including the center axis that runs for at least the length

of that portion of one of the electrodes positioned within the chamber, the unobstructed

passagewayhaving a substantially uniform cross-sectional area along that length, the electrodes

being positioned so that water may flow from the waterinlet to the water outlet without passing

through a space between electrodes of opposite polarity separated by a distance of between 0.005

 

 

inches to 0.140 inches:

JA1473

OWTEx. 2119

Page 155 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 156 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 156 of 1333

Preliminary Amendment Page 13
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the outer wall of the chamberthat is substantially less than said cross-sectional area of the

unobstructed passageway.

63. (New-Amended) The emitter of claim 62 wherein at least one ofthe outside and inside

electrodes is in contact with at least one wall of the tubular housing, said wall defining at least in

part the oxygenation chamber.
 

64. (New-Amended) The emitter of claim 63 wherein the electrode in contact with a wall of the

tubular housing is in contact with the outer wall which is a curved wall of the tubular housing.

65. (New-Amended) The emitter of claim 62 wherein the unobstructed passageway is multiple

times wider than the distance separating the opposing outside and inside electrodes within the

chamber.

66. (New-Amended) The emitter of claim 62 wherein said outer wall includes an inwardly-

facing concave surface.

67. (New-Amended) The emitter of claim 62 comprising first and second conductors coupled to

the outside and inside electrodes respectively, the first conductor exiting a wall of the housing in

a radial direction relative to the longitudinal center axis of the housing, the second conductor

exiting a wall of the housing in a radial direction relative to the longitudinal center axis ofthe

housing.

68. (New-Amended) The emitter of claim 62 wherein the at least two electrodes includes a first

anode electrode portion that is nonparallel to a second anode electrode portion, thefirst and

second anode electrode portions each being parallel to respective opposing cathode electrode

portions.
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69. (New-Amended) The emitter of claim 68 wherein during operation the oxygen produced by

the emitter comprises nanobubbles of oxygen.
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REMARKS

Claims 13-69 are pendingin this application. Claims 1-12 were previously cancelled. The

claims are marked with respect to the claimsofthe original patent being reissued, U.S. Patent

No. 7,670,495. Claims 27-36 and 62-69 are amended herein with respect to the claims presented

in Applicant’s preliminary amendment of March 30, 2016.

Claim Amendments

Claim 27 is amended herein with respect to the claims presented on March 30, 2016 to

replace the preamble andtransitional phrase of:

A method for treating water comprising: providing a flow-through oxygenator
comprising an emitter for electrolytic generation of bubbles of oxygen, the emitter
including

with “An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

comprising:”. Claim 27 is also amendedto replace the language:

wherein at least a portion of the outside electrode positioned in the chamberis
closer to the inward-facing surface of the oxygenation chamberthan said distance
separating the inside electrode from the outside electrode

with

wherein at least a portion of the outside electrode positioned in the chamberis
closer to the inward-facing surface of the oxygenation chamberthan to a
longitudinal center axis of the oxygenation chamber.

Finally, claim 27 is also amended to removethe language:

passing water through the oxygenation chamber while electrical current is applied
to the electrodes to produce oxygenin said water via electrolysis.

Dependent claims 28-36 are amended to replace the preamble of “The method” with

“The emitter” except claim 32 is amended to replace “The method ofclaim 27 wherein the

emitter includes” with “The emitter of claim 27 comprising”. Claims 28-36 are also amended to

change “a longitudinal center axis” to “the longitudinal center axis” where present. The body of

claim 28 is also amended to remove the language “of the emitter”, and the body of claim 32 is

amended to remove the language “the emitter”. Finally, claims 33 and 36 are amendedto replace

the language “wherein the oxygen produced comprises nanobubbles” with “wherein during

operation the oxygen produced by the emitter comprises nanobubbles”.

JA1476

OWTEx. 2119

Page 158 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 159 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 159 of 1333

Preliminary Amendment Page 16
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

Claim 62 is amendedherein with respect to the claims presented on March 30, 2016 to

replace the preamble andtransitional phrase of:

A methodfor treating water comprising: providing a flow-through oxygenator
comprising an emitter for electrolytic generation of bubbles of oxygen, the emitter
including

with “An emitter for electrolytic generation of bubbles of oxygen in water, the emitter

compnising:”. Claim 62 is also amended to removethe language:

passing water through the oxygenation chamber while applying electrical current
to the electrodes to produce oxygenin said water via electrolysis.

Dependent claims 63-69 are amendedto replace the preamble of “The method” with

“The emitter”, except claim 67 1s amended to replace the language The method of claim 62

wherein the emitter includes” with “The emitter of claim 62 comprising”. Finally, claim 69 is

amended to replace the language “wherein the oxygen produced comprises nanobubbles” with

“wherein during operation the oxygen produced by the emitter comprises nanobubbles”’.

Supportfor the Claim Amendments

Amended claims 27-36 and 62-69 are directed to the same general invention as that

disclosed by the original patent as required by 35 U.S.C. §251. Amendedclaims 27-36 and 62-69

generally are directed to an emitter for electrolytic generation of bubbles of oxygen in water.

These amended claims describe the emitter embodiment shown in FIGS. 7a and 7b ofthe patent

specification.

Specifically, support in the specification for the amended claims is provided in the

following chart.
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CHART SHOWINGSPECIFICATION SUPPORT FOR THE AMENDED CLAIMS
 

 

  
An emitter for electrolytic generation of bubbles of oxygen|Abstract

in water 1:15-21

2:63-67

3:24-35

4:58

5:44-45

6:6

9:3-18

10:31-32

a tubular housing defining an oxygenation chamber and 3:26-32

having a waterinlet, a water outlet, and a longitudinal water|9:7-12

flow axis from the inlet to the outlet, and an inward-facing|FIG. 7A

surface parallel to the water flow axis and definesat least in

part the oxygenation chamber

an outside electrode closer to an outer wall and an inside 3:25-30

electrode closer to the longitudinal axis, electrodes extend in|FIG. 7A

a direction that is parallel to the longitudinal axis FIG. 7B

9:7-18

electrodes separated by a distance of between 0.005 inches|FIG. 7A

to 0.140 inches 3:11-14

4:54

5:4-11

  
 

1 Thecitation (eg., 2:63-67) means column 2, lines 63-67 of the “495 patent specification.
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Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

the position and size of each electrode within the chamber

defines a cross-section that has a water flow area through

which at least some water may flowwithout passing

between electrodes of opposite polarity that are separated by

a distance of between 0. 005 inches to 0 .140 inches,

wherein the water flow area is greater than an area at the

cross-section equal to the total area between electrodes of

opposite polarity that are separated by a distance of between

0.005 inches to 0.140 inches

a portion of the outside electrode positioned in the chamber

is closer to the inward-facing surface of the oxygenation

chamberthan to a longitudinal center axis of the

oxygenation chamber.

Page 18
Dkt: 3406.005US3

FIG. 7A

9:5-33

3:23-30

3:11-14

FIG. 7A

9:7-12

  
each electrode is positioned closer to the inward-facing

surface of the chamberthan to the longitudinal center axis

of the oxygenation chamber

FIG. 7A

9:7-12

 

  
electrodes are positioned away from the longitudinal center

axis of the tubular housing and maintain an unobstructed

passagewayparallel to the center axis, the passageway

running longitudinally for at least the length of that portion

of one of the electrodes positioned within the chamber

FIG. 7A

FIG. 7B

9:7-18

 

  
 

the unobstructed passageway includes the center axis and is

multiple times wider than the distance separating the

electrodes

 
[FIG 7A.
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cross-sectional area between outside electrode and inward

facing surface of housing is substantially less than a cross-

sectional area of the unobstructed passageway

FIG. 7A

9:7-18

 

 
conductors are coupled to electrodes and exit a wall of the

housing in a radial direction

 

FIG 7A

9:11-17

 

 during operation the oxygen produced comprises

nanobubbles

 
3:11-14

4:12-15

4:27-28 

 
ratio of current to active electrode area 9:35-45 (Table III)

 

 
non-parallel anode portions

 

FIG. 7A

9:7-11

3:25-28

 

 
during operation the oxygen produced comprises

nanobubbles

 

 
2:63-67

3:11-14

4:12-15

4:27-28
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An emitter for electrolytic generation of bubbles of oxygen|Abstract

in water 1:15-21

2:63-67

3:24-35

4:58

5:44-45

6:6

9:3-18

10:31-32

a tubular housing defining an oxygenation chamber, said 3:26-32

housing having an outer wall that runs parallel to a 9:7-12

longitudinal center axis of the housing, said housing having|FIGS. 7A-7B

a water inlet and a water outlet,

an outside electrode closer to an outer wall and an inside 3:25-28

electrode closer to the longitudinal axis FIG 7A

9:7-18

opposing electrodes separated by a distance of between FIG. 7A

0.005 inches to 0.140 inches 3:11-14

4:54

5:4-1]

the electrodes being positioned away from the center axis FIG. 7A

and maintaining a longitudinal, unobstructed passageway FIG. 7B

parallel to and including the center axis that runs for at least|9:7-18

the length of that portion of one ofthe electrodes positioned

within the chamber, the unobstructed passageway having a

substantially uniform cross-sectional area along that length
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‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

the electrodes being positioned so that at least some water

may flow from the waterinlet to the water outlet without

passing through a space between electrodes of opposite

polarity separated by a distance of between 0.005 inchesto

0.140 inches

cross-sectional area between outside electrode and outer

wall of the chamberthat is substantially less than said cross-

sectional area of the unobstructed passageway.

 

FIG. 7A

9:7-12

3:23-30

3:11-14

FIG. 7A

9:7-18

Page 21
Dkt: 3406.005US3

 

an electrode is in contact with at least one wall of the

tubular housing, said wall defining at least in part the

oxygenation chamber

FIG. 7A

 

 
the electrode in contact with a wall of the tubular housing is

in contact with the outer wall which is a curved wall ofthe

tubular housing

 

 

FIG. 7A

 

the unobstructed passageway is multiple times wider than

the distance separating the opposing outside andinside

electrodes

FIG. 7A

 

 
outer wall includes an inwardly-facing concave surface

 

FIG. 7A

 

conductors are coupled to electrodes and exit a wall of the

housing in a radial direction

 
FIG 7A

9:11-17
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non-parallel anode portions

 

 during operation oxygen produced comprises nanobubbles|2:63-67

3:11-14

4:12-15

4:27-28

  
Applicant submits that the amended claims presented by this preliminary amendmentare

fully supported bythe specification and that the amended claims do not add new matter to the

subject matter disclosed in that specification.

Applicant states that one prior reissue application has issued as patent no. RE45,415 and

that there is a pending prior continuation reissue application No. 14/601,340. There are no other

prior or concurrent proceedings in which U.S. Patent No. 7,670,495 is or was involved, including

interferences, reissues, reexaminations,orlitigations, or is or was the result of such proceedings.

Applicant requests a favorable examination of his continuation application for re-issue of

US. Patent No. 7,670,495.

Respectfully submitted,

CARLSON, CASPERS, VANDENBURGH,
LINDQUIST & SCHUMAN,P.A.
225 South Sixth Street, Suite 4200

Minneapolis, MN 55402
(612) 436-9617

Date_March 17, 2017 By /Saauel 4A, Hamel
Samuel A. Hamer

Reg. No. 46,754
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450,WWW.usplO.gov

 
 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION No.

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3 9995

Carl ne 1 Lindy

Carlson, Caspers, Vandenburgh, T.indquist &Loier
Schuman JASTRZAB, KRISANNE MARIE
225 South 6th Street
Suite 4200 ART UNIT PAPER NUMBER

Minneapolis, MN 55402 3991

MAIL DATE DELIVERY MODE

08/17/2017 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time periodforreply, if any, is set in the attached communication,

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/085,741 SENKIW, JAMES ANDREW

Office Action Summary Examiner Art Unit AIA(First Inventorto File)
KRISANNE JASTRZAB 3991 No   

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In na event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C.§ 133).Any reply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s)filed on
J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2a)L] This action is FINAL. 2b) This action is non-final.
3)L Anelection was madeby the applicant in responseto a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)L] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X] Claim(s) 13-69 is/are pending in the application.
5a) Of the aboveclaim(s) is/are withdrawn from consideration.

\E] Claim(s)__ is/are allowed.
7) Claim(s) 13-69 is/are rejected.
\L] Claim(s)__ is/are objected to.

9)F] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

  
participating intellectual property office for the corresponding application. For more information, please see

http://www, uspto.dov/patents/init_ events/pph/index.isp or send an inquiry to PPHieedback@uspto.daov.  

Application Papers

10)[] The specification is objected to by the Examiner.
11)D The drawing(s) filed on is/are: a)_] accepted or b)] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) All b)) Some** c)] Noneofthe:
1.1] Certified copies of the priority documents have beenreceived.
2 Certified copies of the priority documents have been received in Application No.
3.0] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 1 7.2(a)).
“ See the attached detailed Office action fora list of the certified copies not received.

   
 

 
Attachment(s)

1) | Notice of References Cited (PTO-892) 3) C Interview Summary (PTO-413)
; ; Paper No(s)/Mail Date.

2) Kl] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) oO Other:Paper No(s)/Mail Date 4/28/2017. 4) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170807
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Application/Control Number: 15/085,741 Page 2

Art Unit: 3991

The present application is being examined under the pre-AlAfirst to invent provisions.

Reissue Applications

For reissue applications filed before September 16, 2012,all references to 35 U.S.C. 251 and 37

CFR 1.172, 1.175, and 3.73 are to the law andrules in effect on September 15, 2012. Where specifically

designated, these are “pre-AlA” provisions.

For reissue applications filed on or after September 16, 2012, all references to 35 U.S.C. 251 and

37 CFR 1.172, 1.175, and 3.73 are to the current provisions.

Review of Prosecution History

Application 10/327,017 (“the ‘017 application) wasfiled 2/21/2003 and set forth claims drawn to

an emitter for electrolytic generation of microbubbles of oxygen, a method of keeping aquatic animals

alive, a method for lowering biological oxygen demandof polluted water and a supersaturated oxygen

product. The '017 application issued as U.S. patent No. 6,689,262 ("the '262 patent") on first action

without receiving an art rejection or a restriction requirement. Application 10/732,326 (the ‘326

application”) wasfiled as a CIP of the ‘017 application on 12/10/2003 andsetforth claims drawn to a flow

through oxygenator, an oxygen supersaturated water product, a method for enhancing the growth of

plants and a methodof treating waste water. Restriction of those four groups was required and applicant

elected the claims drawnto the flow through oxygenator. After extended prosecution applicant amended

the independentflow through oxygenator claims to include the limitation "the oxygen emitter including

three matched sets of anodes and cathodes mountedto stabilizing hardware such that each

matchedset resides at a 120° angle to the adjacent matched sets’ to overcomethe pending art

rejection and a terminal disclaimer wasfiled to overcome an obviousness double patenting rejection over

the claims in the parent ‘262 patent. The '326 application issued as U.S. patent No. 7,396,441 ("the '441

patent"). Application 12/023,431 ("the '431 application") wasfiled 1/31/2008 as a divisional of the '326

application and set forth a single method claim drawn to a method of treating waste water. A preliminary

amendment wasfiled adding claims drawn to an emitter for electrolytic generation of microbubbles of
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Application/Control Number: 15/085,741 Page 3

Art Unit: 3991

oxygen. No restriction requirement was made. An action issued rejecting all of the claims as

obviousness-type double patenting over the claims of the ‘262 patent and rejecting the claims drawn to

the emitter as obviousness-type double patenting over the claims of the ‘441 patent. Noart rejections

were made. Terminal disclaimers werefiled and the '431 application issued as U.S. patent No.

7,670,495, the subject of the instant reissue application.

Specification

The disclosure is objected to because of the following informalities: the specification is lacking the

required cross reference to the other reissuesfiled from the same patent (MPEP1451). Language such
 

as "More than one reissue application has been fled tor the reissue of Patent No. 9,999,999. The reissue

apminations are apptoation numbers 0¢/980,004 the oresent application), 08/G89,995, anc Ge/S08,99,

all of which are divisional reissues of Patent Na. 9,999,999." is required.

Appropriate correction is required.

Recapture

Claims 27-36 and 62-69 are rejected under 35 U.S.C. 251 as being an improper recapture of

broadened claimed subject matter surrenderedin the application for the patent upon which the

presentreissue is based. See Greenliant Systems, Inc. et al v. Xicor LLC, 692 F.3d 1261, 103 USPQ2d

1951 (Fed. Cir. 2012); In re Shahram Mostafazadeh and Joseph O. Smith, 643 F.3d 1353, 98 USPQe2d

1639 (Fed. Cir. 2011); North American Container, inc. v. Plastipak Packaging, Inc., 415 F.3d 1335, 75

USPQ2d 1545 (Fed. Cir. 2005); Pannu v. Storz Instruments Inc., 258 F.3d 1366, 59 USPQ2d 1597 (Fed.

Cir. 2001); Hester industries, Inc. v. Stein, inc., 142 F.3d 1472, 46 USPQ2d 1641 (Fed. Cir. 1998); In re

Clement, 131 F.3d 1464, 45 USPQ2d 1161 (Fed. Cir. 1997); Ball Corp. v. United States, 729 F.2d 1429,

1436, 221 USPQ 289, 295 (Fed. Gir. 1984). A broadening aspectis present in the reissue which was not

present in the application for patent. The record of the application for the patent showsthat the

broadening aspect(in the reissue) relates to claimed subject matter that applicant previously surrendered

during the prosecution of the application. Accordingly, the narrow scopeof the claims in the patent was
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Application/Control Number: 15/085,741 Page 4

Art Unit: 3991

not an error within the meaning of 35 U.S.C. 251, and the broader scope of claim subject matter

surrenderedin the application for the patent cannot be recaptured bythefiling of the present reissue

application.

The three step test for recapture is as follows:

1. determine whether, and in what respect, the reissue claims are broader in scope than the

original patent claims;

2. determine whetherthe broader aspects of the reissue claims relate to the subject matter

surrendered in the original prosecution; and

3. determine whetherthe reissue claims were materially narrowed in other respects, so that the

claims may not have been enlarged.

With regard to step 1, the limitations of patented independentclaim 2, of an oxygen emitter with

“an anode separated from ata critical distance from a cathode, a nonconductive spacer maintaining the

separation of the anode and cathode, the nonconductive spacer having a spacer thickness between

0.005 to 0.50 inches suchthat the critical distance is less than 0.060 inches" are not found in the emitter

claims of the instant reissue application. Instead they recite the broader limitations “at least two

electrodes comprising an inside electrode and an outside electrode” and “the outside electrode opposing

and separatedfrom the inside electrode by a distance between 0.0005 and 0.14 inches’, without a

limitation to a nonconductive spacer. Thus claims 27-36 and 62-69 are broaderin aspects than the

emitter claims 2-12 issued in the ‘495.

With regard to step 2, as noted in MPEP 1412.02 B. the “original application” includes the patent

family's entire prosecution history thus the limitations added by amendmentto the emitter of the flow

through oxygenator claims of the '441 patent to overcome pendingart rejections rise to the level of

surrendered subject matter of the original application. Thatlimitation, pointed out above as "fhe oxygen

emitter including three matched sets of anodes and cathodes mounted to stabilizing hardware

such that each matched set resides at a 120° angle to the adjacent matched sets’is not presentin

any of the newly presented emitter. As the broadened aspects of claims 27-36 and 64-69 are to the
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configuration of the emitter, they clearly relate to the subject matter surrenderedin the prosecution of the

'441 patent.

With regard to step 3, claims 27-36 and 62-69 do not present limitations which materially narrow

the claims such that they have not been enlarged.

The patent family's prosecution history did not produce a surrender generating limitation for the

method claims (held as a patentably distinct invention by the restriction requirementof the '326

application) and as suchthey arefree of recapture.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the mannerand process of making and using it, in suchfull, clear, concise,
and exact terms as to enable any personskilled in the art to whichit pertains, or with whichit
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventoror joint inventor of carrying out the invention.

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and usingit, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to whichit pertains, or with whichit is most nearly
connected, to make and use the same,and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—Thespecification shall conclude with one or more claimsparticularly
pointing out and distinctly claiming the subject matter which the inventorora joint inventor
regards as the invention.

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

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

(d) REFERENCE IN DEPENDENT FORMS.—Subject to subsection (e), a claim in dependent
form shall contain a reference to a claim previously set forth and then specify a further
limitation of the subject matter claimed. A claim in dependent form shall be construed to
incorporate by referenceall the limitations of the claim to whichit refers.
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The following is a quotation of pre-AIA 35 U.S.C. 112, fourth paragraph:

Subject to the following paragraph[i.e., the fifth paragraph of pre-AIA 35 U.S.C. 112], a claim
in dependentform shall contain a reference to a claim previously set forth and then specify a
further limitation of the subject matter claimed. A claim in dependent form shall be construed
to incorporate by referenceall the limitations of the claim to whichit refers.

Claims 13-69 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first paragraph,

as failing to comply with the written description requirement. The claim(s) contains subject matter

which was not described in the specification in such a way as to reasonably convey to one skilled in the

relevant art that the inventoror a joint inventor, or for pre-AlA the inventor(s), at the time the application

wasfiled, had possession of the claimed invention. The following limitations, and all semantic variants

thereof lack support in the original disclosure as discussed below:

“at least portions of the first and second electrodes being positioned in the tubular

housing”. Patent Ownerdoes not point to support for this specific limitation beyond the general

statementthat Figs. 7A and 7B provide supportfor the new claims. The tubular housing 3 is only shown

in Fig. 7A and depicts complete containment of electrodes 1 and 2. The specification does not discuss

the placementof the electrodes with respect to “portions” thereof, nor does it teach or discuss the

potential efficacy of placementof "portions"of electrodes in achieving the desired electrolysis and bubble

formation. In fact, the specification discussing Fig. 7A states “three anodes 1 and cathodes2,of

appropriate size to fit inside a tube or hose” (emphasis added. ).

“at least one of the first and second electrodes is positioned in the tubular housing closer

to the inward-facing surface than said distance separating the electrodes". Patent Owner points to

Fig. 7A and column9, lines 7-12 in supportof this positioning however,it is neither stated nor shown to

be such. The distance separating electrodes is both claimed and taught as from 0.005 inches to 0.14

inches. Fig. 7A is not disclosed as drawnto scale, but evenif it were the distance from the inward-facing

surface of tube 3 to the electrodes 1 and 2 appears greater than the distance separating a pair of
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electrodes. The specification pointed to describes 3 pairs of anodes/cathodes placed at 120° angles to

each other but does not provide any guidancefor determining the distance between an electrode and an

inward-facing wall of the tube.

“the passagewayrunning longitudinally for at least the length of that portion of one of the

electrodes positioned within the tubular housing’. Again Patent Ownerpoints to Figs. 7A And 7B as

well as column9, lines 7-18 for support. 7B depicts electrodes but not the tube. The electrodes are

always disclosed as pairs, specifically because they require the "critical distance" between them to

achieve the claimed/desired electrolysis. There is no discussion or showing of a passageway that would

run the length of a portion of one electrode and be capable of functioning as claimed and desired.

“first and second conductors coupled to the first and second electrodes respectively, the

first conductor exiting a wall of the housing in a radial direction relative to the longitudinal axis of

the house, the second conductorexiting a wall of the housing in a radial direction relative to the

longitudinal axis of the housing". Patent Ownerpoints to Fig. 7A and column9, lines 11-17 for

support. Fig. 7A depicts connector 4 coupled to an electrode pair and exiting tube 3 in a radial direction

relative to the longitudinal axis, and column9, lines 11-17 state that the connector 4 serves as a

connector to the powersource(i.e. "conductor"). However, neither the drawings nor the specification

depict or give guidance regarding first and second conductors coupled to the first and second electrodes,

which must be 1 and 2 because those are the electrodes (anode 1 and cathode 2) separatedthecriticial

distance. A conductor coupled to an electrode pair is shown and supported, not the configuration set

forth above.

“a portion of at least one of the first and second electrodes being in contact with at least

one wall of the tubular housing, said wall defining at least in part the oxygenation chamber, said

portion being a portion that opposesthe otherof the first and second electrodes". Patent Owner

points to Fig. 7A in support of this limitation. Fig. 7A depicts both the anode 1 and cathode2 of each of

the three electrode pairs with ends contacting the inner wall of tube 3, however, the contact points do not

appear to have any connection to the opposing faces of the anodes and cathodesof the electrode pairs

and thus do not support the limitation set forth above.
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Claims 25, 27, 29-30, 35, 48, 60 and 68 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112

(pre-AlA), second paragraph,as beingindefinite for failing to particularly point out and distinctly

claim the subject matter which the inventoror a joint inventor, or for pre-AlA the applicant regards

as the invention.

The limitations required by claims 25, 35, 48, 60 and 68, are found to be vague and indefinite

becauseit is unclear as to the relationship with previously claimed electrode structure. The claims from

which each of these dependsinclude language “at least two electrodes comprising a first (or "an outside”)

and a second(or “an inside”) electrode’ and “the first (or “outside”) electrode opposing and separated

from the second(or“inside”) electrode by a distance of between 0.005 inches to 0.14 inches”. The

specification only discloses the anode and cathodeof an electrode set as separated bythatcritical

distance of 0.005 inches to 0.14 inches, thus the “first” and “second”or “outside” or “inside” are an anode

and cathode as disclosed. The structural relationship between the nonparallel anode portions and

parallel, opposing cathode portions and the previously set forth electrodes is unclear.

With respect to claim 27, it is unclear whether the portion in “at least a portion of the outside

electrode positioned in the chamber is closer to the inward-facing surface”is the same portion as “at least

portions of the outside and inside electrodes being positioned”.

With respect to claims 29 and 30, the structural differentiation between these claims and that

already setforth in claim 27 is unclear.

Claims 29-30, 33-34, 36 and 69 are rejected under 35 U.S.C. 112(d) or pre-AlA 35 U.S.C. 112,

4th paragraph, as being of improper dependentform forfailing to further limit the subject matter

of the claim upon which it depends,orfor failing to includeall the limitations of the claim upon

whichit depends.

With respect to claims 29 and 30, these claims appear to be describing the electrode

configuration already set forth in claim 27.
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With respect to claims 33-34, 36 and 69, these claims set forth method limitations whichfail to

further limit the structure of the apparatus claims from which they depend.

Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in proper dependent

form, rewrite the claim(s) in independentform, or present a sufficient showing that the dependentclaim(s)

complies with the statutory requirements.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in

public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise

extension of the “right to exclude” granted by a patent and to prevent possible harassmentby multiple

assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not

identical, but at least one examined application claim is not patentably distinct from the reference claim(s)

because the examined application claim is either anticipated by, or would have been obvious over, the

reference claim(s). See, e.g., in re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); in re

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645

(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); in re Vogel, 422 F.2d

438, 164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timelyfiled terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to

overcome an actual or provisional rejection based on nonstatutory double patenting provided the

reference application or patent either is shown to be commonly owned with the examined application, or

claims an invention made as a result of activities undertaken within the scopeof a joint research

agreement. See MPEP § 717.02 for applications subject to examination under the first inventorto file

provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(I}(3) for

applications not subject to examination under thefirst inventorto file provisions of the AIA. A terminal

disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Pleasevisit

www.uspto.gov/patent/patents-forms. Thefiling date of the application in which the formis filed
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determines whatform (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A

web-based eTerminal Disclaimer may befilled out completely online using web-screens. An eTerminal

Disclaimer that meetsall requirements is auto-processed and approved immediately upon submission.

For more information about eTerminal Disclaimers, refer to

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-|.jsp.

Claims 13-69 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1 and 13-27 of U.S. Patent No. RE 45,415. Although the claims at issue are

not identical, they are not patentably distinct from each other because they are of the sameinventive

conceptutilizing an emitter with electrodes of thecritical distance of from 0.005 to 0.14 inches and the

same power requirements for the electrolytic generation of bubbles of oxygen in water.

Claims 13-69 are provisionally rejected on the ground of nonstatutory double patenting as

being unpatentable over claims 13-69 of copending Application No. 14/601,340. Although the claims

at issue are not identical, they are not patentably distinct from each other because they are of the same

inventive concept claiming an emitter with electrodesof the critical distance of from 0.005 to 0.14 inches

and the same powerrequirementsfor the electrolytic generation of bubbles of oxygen in water within a

tubular housing.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct

claims have notin fact been patented.

Allowable Subject Matter

The following is a statement of reasonsfor the indication of allowable subject matter: the closest

prior art of record fails to reasonably teach or suggest an emitter for the electrolytic generation of bubbles

having at least two electrodes spaced from 0.005 to 0.14 inches apart and positioned within a tubular

housing, in electrical communication with a power source configured to deliver a voltage of less than or

equal to 28.3 volts and a current less than or equal to 12.8 amps. The electrodes positioned in the

tubular housing such that substantially all points midway betweenall opposing electrodes are closer to a

surface of the tubular housing than to a center point within the tubular housing (claim 13) or positioned
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parallel to the longitudinal axis of the tubular housing and positioned to define a water flow area in a

cross-section of an oxygenation chamberwithin the tubular housing greater than the cross-section area

betweenelectrodes of opposedpolarity (claim 27), or positioned in contact with at least one wall in the

tubular housing and so that a cross section of the oxygenation chamber includes a water flow area that

allows water to avoid passing between electrodes (claim 37) or positioned with an inside and outside

electrode, the outside electrode being closer to an inward-facing surface and the inside electrode closer

to the longitudinal center axis with both closer to the inward-facing surface of the chamberthan to a

midpoint of the tubular housing (claim 50) or positioned away from the center axis and maintaining a

longitudinal unobstructed passageway parallel to and including the center axis (claim 62).

Conclusion

Anyinquiry concerning this communication or earlier communications from the examiner should

be directed to KRISANNE JASTRZABwhosetelephone number is (571)272-1279. The examiner can

normally be reached on Mon.-Thurs. 8:00am-6:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisors,

Stephen Stein or Jean Witz can be reached on 571-272-1544 or 571-272-0927 respectively.

The fax phone number for the organization wherethis application or proceeding is assigned is

571-273-8300. Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications may be

obtained from either Private PAIR or Public PAIR. Status information for unpublished applications is

available through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free). If you would like assistance from a USPTO Customer

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA)or 571-272-1000.
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1 of 1 DOCUMENT

UNITED STATES PATENT AND TRADEMARK OFFICE GRANTED PATENT

7670340

Link to Claims Section

March 2, 2010

Endomedullarynail for the treatment of proximal femurfractures

INVENTOR:|Brivio, Lodovico Renzi - Verona, Italian Republic (IT), Italian Republic Q—; Lavini, Franco -
Verona, Italian Republic (IT), Italian Republic )  ; Coati, Michele - San Pietro in Cariano, Italian Republic (IT),
Italian Republic Q ; Marini, Graziano - Castel d'Azzano,Italian Republic (IT), Italian Republic 0—; Rossi, Luigi -
Peschiera del Garda, Italian Republic (IT), Italian Republic 0

APPL-NO: 233475 (11)

FILED-DATE:September 21, 2005

GRANTED-DATE: March 2, 2010

PRIORITY: September 27, 2004 - 04425717, Luropean Patent Office (LIP)

ASSIGNEE-PRE-ISSUE:

December 12, 2005 - ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENTFOR DETAILS).,
ORTIOLTX INTERNATIONAL B.V., JOIIANNES VERMEERPLEIN, 11, AMSTERDAM, NETITIERLANDS( ),
NL-1071, Reel and Frame Number: 016882/0370

September 11, 2006 - ASSIGNMENT OF ASSIGNORS IN'TERES'T (SEE DOCUMENTFOR DETAILS).,
ORTHOFITXS.R.1.., VIA DELILE NAZIONT, 9, BUSSOLENGO (VR), ITAT.Y ( ), 37012, Reel and Frame Numbcr:
018224/0446

ASSIGNEE-AT-ISSUE:

Orthofix International B.V., Amstcrdam, Kingdom of the Netherlands (NT), Foreign company or corporation
(03)

LEGAL-STATUS:

December 12, 2005 - ASSIGNMENT
December 12, 2005 - ASSIGNMENT
September 11, 2006 - ASSIGNMENT
September 11, 2006 - ASSIGNMENT
March 11, 2013 - FEE PAYMENT

March 11, 2013 - Payment of Maintenance Tee, 4th Yr, Small Entity.
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233475 (11) 7670340 March 2, 2010

CORE TERMS:screw,nail, hole, proximal, cephalic, femur, cndomedullary, fracture, inserted, distal, thread, slecve,
slot, equipped, screwed, neck, convergent-axis, insertion, bone, orientation, passageway, pin, stabilisation, parallel-axis,
transversal, selectively, dynamicity, elongate, circular, drawback

ENGLISH-ABST:

An endomedullary nail for the treatment of proximal femur fractures, comprising an elongate body (12) having a
proximal portion (14) and a distal portion (16). The proximal portion (14) hasafirst and a second hole (20, 21) fora
respective cephalic screw (22, 23, 24, 25), each having a transversal axis to the axis of the proximal portion (14). ‘The
first hole (20) is split into two passages cach having a respective axis (A, B) with a predetermined angle relationship
with respect to the axis (C) ofthe second hole (21). ‘Uhe passages (30, 31) are arrangedto be selectively engaged by a
respective cephalic screw (22,24).
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Continuation Sheet for Interview Request Form

Thank you for the opportunity to discuss this Office Action. Please call me at 612-436-

9609. Below is an agenda. | look forward to speaking with you and the other Examiners.

Agenda Items

Recapture:

Wedonot believe that the claims improperly recapture subject matter. Among other

reasons, the claim aspect identified in the Office Action’s recapture rejection for step 2 is not the

same aspectthat is identified in step 1, as is required by the three step recapture test. The three

step recapture test indicates that step 2 is to determine whether “the broader aspects” (identified

in step 1) relate to subject matter surrendered in the original prosecution. The Office Action,

however, uses a different aspect for step 2 than it does for step 1. The three step recapturetestis

discussed in MPEP 1412.02.

Additionally, the claim aspect identified in the Office Action’s recapture rejection for

step 2 was not surrendered bythe Applicant. A subsequent continuing application wasfiled

(resulting in U.S. Patent No. 7,670,495) off the “441 patent, and the claims of the continuing

application did mot include the limitation identified in the Office Action for step 2. If a

continuing application is filed without limitations previously added or argued, such a continuing

application results in non-surrender of the subject matter. See, In re Clement, 131 F.3d 1464

(Fed. Cir. 1997) (footnote 2). A copy of In re Clementis included herewith. Footnote 2 andits

corresponding paragraph are present toward the bottom of page 7 and into page 8.

112 Rejections:

Included herewith is a listing of marked-up claims showing proposed amendments.I

would like to discuss the amended claim language to ensure we address the 112 rejections.

Thank you,
Aaron Pederson

Reg. No. 58,607

JA1517

OWTEx. 2119

Page 199 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 200 of 1333

Page 200

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 200 of 1333

Proposed Amendments w/ Interview Request Cont. Sheet Pagel
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

Proposed Claim Amendments

1-12. (Cancelled)

13. (New: ; ied) A method for treating water comprising:
 

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including:

a tubular housing having a water inlet, a water outlet, and a longitudinal water

flow axis from the inlet to the outlet:

at least two electrodes comprisingafirst electrode and a secondelectrode, 
 

 the first and second electrodes being positioned in the tubular housing, the

first electrode opposing and separated from the second electrode by a distance of between

0.005 inches to 0.140 inches within the tubular housing;

each electrode of the emitter is positioned so that substantiallyall points midway

between all opposing electrodes are closer to a surface of the tubular housing than to a

center point within the tubular housing and so that at least some water mayflow from the

water inlet to the water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inches to 0.140 inches;

a power source in electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to the electrodes, the
 

current being less than or equal to 12.8 amps;
 

passing water through the tubular housing while electrical current is applied to the electrodes

producing oxygen in said watervia electrolysis.

14. (News Ax The method of claim 13 wherein the tubular housing includes an inward-
 

facing surface that runsparallel to the longitudinal axis:

the wherein s electrodes extend in a direction that is 

parallel to the longitudinal axi
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 | 15. (New-A 1) The method of claim 13 wherein the tubular housing includes an inward-
facing surface that runsparallel to the longitudinal axis:
 

 electrodes extend in a direction parallel to
 

| wherein :
the longitudinal axis: and

wherein each electrode of the emitter is positioned closer to the inward-facing surface

than to the longitudinal axis at the center of the tubular housing.
 

16. (New) The method of claim 13 wherein at least one of the electrodes is a stainless steel mesh

orscreen,

17. (New-.é  The method of claim 13 wherein 
 

 $positioned away from a longitudinal center axis of the tubular housing and maintains

an unobstructed passageway parallel to the center axis, the passageway running longitudinally

| for at least the length of electrodes positioned within the tubular 

  

housing,

| 18. (New-A ied) The method of claim 17 wherein the unobstructed passageway includes
the center axis and is multiple times wider than the distance separating the opposingfirst and
 

second electrodes within the tubular housing.

 | 19. (New- ’) The method of claim 17 wherein the first and second electrodes comprise
an outside electrode and an inside electrode,
 

 ~the first and second electrodes extend in a longitudinal direction
 

| wherein:
parallel to the longitudinal axis and an inward-facing surface of the tubular housing, the outside

| and inside electrodes being outside and inside electrodes respectively in that the
electrodes are positioned relative to each other so that the outside electrode is closer to an outer

wall of the chamberthan the inside electrode is and so that the inside electrodeis closer to the

 

longitudinal axis at the center of the tubular housing than the outside electrode is.
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wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.
 

20. (New-Ae

iS positioned away from a longitudinal center axis of the tubular housing and maintains

an unobstructed passageway parallel to and including the center axis, the passageway running for

 :) The method of claim 13 wherein 

 

 

 electrodespositioned within the housing;
 

| at least the length of
wherein the first and second electrodes comprise an outside electrode and an inside

 

electrode;

| wherein « ~the first and second electrodes extend in a longitudinal direction
 

parallel to the longitudinal axis and an inward-facing surface of the tubular housing:

 the outside and inside electrodes being outside and inside electrodes respectively in that the

{ electrodes are positioned relative to each other so that the outside electrode is closer

to an outer wall of the chamberthan the inside electrode is and so that the inside electrodeis

 

 

closer to the longitudinal axis at the center of the tubular housing than the outside electrodeis;

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway; and
 

wherein the tubular housing of the emitter is round.

21. (New) The method ofclaim 19 wherein said inward-facing surface is a concave surface.

22. (New) The method of claim 13 further including first and second conductors coupled to the
 

first and second electrodes respectively, the first conductor exiting a wall of the housing ina

radial direction relative to the longitudinal axis of the housing, the second conductor exiting a

wall of the housing in a radial direction relative to the longitudinal axis of the housing.

23. (New) The method of claim 13 wherein the oxygen produced comprises microbubbles.
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24. (New) The method of claim 13 wherein the power source delivers a currentto the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

‘) The method of claim 13 wherein the at least two electrodes include  
 

  portion that is nonparallelto : anode ¢ portion, the

+-portions each being parallel to respective opposing cathode

26. (New) The method of claim 13 wherein the oxygen produced comprises nanobubbles.

27. (New-3 Amended) An emitter for electrolytic generation of bubbles of oxygen in water,

the emitter comprising:

a tubular housing defining an oxygenation chamber and having a water inlet, a water

outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-facing surface 

that runs parallel to the water flow axis and definesat least in part the oxygenation chamber,

at least two electrodes comprising an outside electrode and an inside electrode, at:

the outside and inside electrodes being positioned in the oxygenation chamber, said

.extending in a direction that is parallel to the longitudinal

axis, the outside electrode opposing and separated from the inside electrode by a distance of

 

 
 
 

between 0.005 inches to 0.140 inches within the chamber 

wherein the position and size of each electrode within the chamberdefines a cross-

section of the chamberthat has a water flow area within the oxygenation chamber through which

water mayflow without passing between electrodes of opposite polarity that are separated by a
 

distance of between 0.005 inches to 0.140 inches, wherein the water flow area is greater than an
 

area at the cross-section equal to the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches

wherein at least a portion of the outside electrode positioned in the chamberis closer to

the inward-facing surface of the oxygenation chamberthan to a longitudinal center axis of the

oxygenation chamber: and
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a powersource in electrical communication with the ~ electrodes, the

power source configured to deliver a voltage to the« eelectrodes, the voltage

being less than or equal to 28.3 volts, the power source being configured to deliver a current to

the:

 

 electrodes, the current being less than or equal to 12.8 amps.

28. (New-Amended) The emitter of claim 27 wherein each electrode is positioned closer to the

inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation
 

chamber.

 

 

29. (New-" _Amended) The emitter of claim 27 wherein 

positioned away from the longitudinal center axis of the tubular housing and

maintains an unobstructed passageway parallel to the center axis, the passageway running

longitudinally for at least the length of

within the chamber.

 y electrodes positioned

30. (New-Amended) The emitter of claim 29 wherein the unobstructed passageway includes the

center axis and is multiple times wider than the distance separating the opposing inner and outer

electrodes within the chamber.

31. (New-Amended) The emitter of claim 30 wherein the outside electrode defines a cross-

sectional area between the outside electrode and the inward-facing surface of the chamberthatis

substantially less than a cross-sectional area of said unobstructed passageway.

32. (New-Amended) The emitter of claim 27 comprising first and second conductors coupled to

the outside and inside electrodes respectively, the first conductor exiting a wall of the housing in

a radial direction relative to the longitudinal center axis of the housing, the second conductor

exiting a wall of the housing in a radial direction relative to the longitudinal center axis ofthe

housing,
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33. (New-; Amended) The emitter of claim 27 wherein

  the oxygen produced bythe
x

emitter comprises nanobubbles.
 

34. (New-?  Amended) The emitter of claim 27 wherein the power source es

a current to the electrodes at a ratio of 1.75 ampsor less per 3 square inches

 
 
of active electrode.

Amended) The emitter of claim 27 wherein the at least two electrodes includes 
 
 
 

  portion that is nonparallel to s anode ¢ portion.

‘anode # portions each being parallel to respective opposing cathode

 

 

és-portions.

36. (New-2 Amended) The emitter of claim 35 wherein  
 
emitter comprises nanobubbles.

 A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

| 37. (New: Am

| of oxygen, the emitter including:
a tubular housing defining an oxygenation chamber and having a water inlet, and

a water outlet;———

at least two electrodes comprisingafirst electrode and a second electrode, 
 

 the first and second electrodes being positioned in the oxygenation chamber,
 

the first electrode opposing and separated from the second electrode by a distance of

between 0.005 inches to 0.140 inches, a portion of at least one ofthe first and second

electrodes being in contact with at least one wall of the tubular housing, said wall

defining at least in part the oxygenation chamber,s 

 -wherein each electrode is positioned
 

within the oxygenation chamberso that a cross section of the oxygenation chamber
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includes a water flow area that allows water to avoid passing between electrodes

separated by 0.005 inchesto 0.140 inches:

a power sourcein electrical communication with the 

 

electrodeseee 

the power source configured to deliver a voltage to the {

voltage being less than or equal to 28.3 volts, the power source being configured to

deliver a current to the electrodes, the current being less than or equal to 
 

12.8 amps;

passing water through the tubular housing while electrical current is applied to the & 
 

%
¢electrodes to produce oxygen in said water via electrolysis. 

38. (New) The method of claim 37 wherein the tubular housing has a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal center axis; and
 

wherein each electrode of the emitter is positioned so that substantially all points midway

between all opposing electrodes inside the chamberare closer to said inwardly-facing surface

than to the longitudinal center axis.

 39, (New-; ) The method of claim 37 wherein the chamber has a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal axis,

wherein sa electrodes extend in a direction that is 
 

parallel to the longitudinal axis-

 
40. (New) The method of claim 39 wherein each electrode of the emitter is positioned closer to
 

the inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

41. (New) The method of claim 37 wherein the ai! electrode in contact with a wall of
 

the tubular housing is in contact with a curved wall of the tubular housing.
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42. (New-. AT

ix positioned away from a longitudinal center axis of the tubular housing and maintains

an unobstructed passagewayparallel to the center axis, the passageway running longitudinally

  :) The method of claim 37 wherein

 

 

 | for at least the length of electrodes positioned within the chamber.

  | 43. (New~ ) The method of claim 42 wherein the unobstructed passageway includes the
center axis and is multiple times wider than the distance separating the opposingfirst and second
 

electrodes within the chamber.
 

  3) The method of claim 42 wherein the chamber has an inward-facing surface

that runs parallel to the longitudinal axis;

wherein the first and second electrodes being outside and inside electrodes respectively in

| that the

| 44. (News

 electrodes are positioned relative to each other so that the outside

electrode is closer to an outer wall of the chamberthan the inside electrode is and so that the

| inside electrode is closer to the longitudinal- axis at the center of the tubular housing than the
outside electrode is: and—_——ereS

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.
 

45. (New) The method of claim 37 wherein the emitter includes first and second conductors

coupled to the first and second electrodes respectively, the first conductor exiting a wall of the

housing in a radial direction relative to a longitudinal axis of the housing, the second conductor

exiting a wall of the housing in a radial direction relative to the longitudinal axis of the housing.
 

46. (New) The method of claim 37 wherein the oxygen produced comprises microbubbles.

47. (New) The method of claim 37 wherein the power source delivers a current to the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.
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 ) The method of claim 37 wherein the at least two electrodes include

portion that is nonparallel to portion, the

ortions each being parallel to respective opposing cathode

 
 

 

   anode¢

‘anode 
  

so-portions.

| 49. (New) The method of claim 37 wherein the oxygen produced comprises nanobubbles.

A method for treating water comprising: 
 

| 50. (New.
providing a flow-through oxygenator comprising an emitter for electrolytic generation of bubbles

of oxygen, the emitter including

a tubular housing defining an oxygenation chamber, said housing having an

inward-facing surface that definesat least in part the oxygenation chamber,the tubular
 

housing having a water inlet, and a water outlet;

at least two electrodes comprising an outside electrode and an inside electrode, at

the outside and inside electrodes being positioned in the oxygenation

chamber,said § extending in a direction that runs

parallel to the inward-facing surface, the outside and inside electrodes being outside and

inside electrodes respectively in that the x ‘¢ electrodes are positioned

relative to each other so that the outside electrode is closer to the inward-facing surface of

 

 

 
 

the chamberthan the inside electrode is and so that the inside electrode is closer to the

longitudinal center axis than the outside electrode is, the outside electrode opposing and

separated from the inside electrode by a distance of between 0.005 inches to 0.140 inches

within the chamber: 

wherein each electrode of the emitter is positioned closer to the inward-facing

surface of the chamber than to a midpoint of the tubular housing and so that at least some

water may flow through an unobstructed passageway from the water inlet to the water

outlet without passing through a space between electrodes of opposite polarity separated

by a distance of between 0.005 inches to 0.140 inches;

passing water through the oxygenation chamber while applying electrical current to the

 

electrodes to produce oxygen in said water via electrolysis.
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51. (New: ) The method of claim 50.

 
wherein the tubular housing defines a longitudinal center axis that lies in the oxygenation

chamberand wherein the unobstructed passageway includes the longitudinal center axis.

52. (New) The method of claim 50 wherein at least one of the outside and inside electrodes is in

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber.

 

 53. (New-2 g

wall of the tubular housing is in contact with a curved wall of the tubular housing.

 ) The method of claim 52 wherein the 3 electrode in contact with a
 

54. (New) The method of claim 50 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing inner and outer electrodes within the chamber.

55. (New) The method of claim 54 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamber that is substantially

less than a cross-sectional area of said unobstructed passageway.

56. (New) The method ofclaim 55 wherein said inward-facing surface is a concave surface.

57. (New) The method of claim 50 wherein the emitter includes first and second conductors

coupled to the outside and inside electrodes respectively, the first conductor exiting a wall of the

housing in a radial direction relative to a longitudinal center axis of the housing, the second

conductor exiting a wall of the housing in a radial direction relative to the longitudinal center

axis of the housing.
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58. (New) The method of claim 50 wherein the oxygen produced comprises microbubbles of

oxygen.

59. (New) The method of claim 50 wherein the electrical current is applied to the electrodes at a

ratio of 1.75 ampsor less per 3 square inches ofactive electrode.

 
 

!) The method of claim 50 wherein the at least two electrodes includes «

portion that is nonparallel to portion, the

portions each being parallel to respective opposing cathode

 

   
 

  anode «

61. (New) The method of claim 50 wherein the oxygen produced comprises nanobubbles of

 

oxygen.

62. (New-{xvice Amended) An emitter for electrolytic generation of bubbles of oxygen in water,

the emitter comprising:

a tubular housing defining an oxygenation chamber, said housing having an outer wall

that runsparallel to a longitudinal center axis of the housing, said housing having a water inlet

and a water outlet.eeeweea

 at least two electrodes comprising an outside electrode and an inside electrode, «
 

 the outside and inside electrodes being positioned in the oxygenation chamber, the

outside and inside electrodes being outside and inside electrodes respectively in that the

electrodes are positioned relative to each other so that the outside electrode is closer to the outer

wall of the chamberthan the inside electrode is and so that the inside electrode is closer to the

longitudinal center axis than the outside electrode is, the outside electrode opposing and

separated from the inside electrode by a distance of between 0.005 inches to 0.140 inches:

being positioned away from the center axis

and maintaining a longitudinal, unobstructed passageway parallel to and including the center axis

1 electrodespositioned within the

 
 

 | that runs for at least the length of
chamber, the unobstructed passageway having a substantially uniform cross-sectional area along
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 that length, ¢ electrodes being positioned so that water may flow from the water inlet to

the water outlet without passing through a space between electrodes of opposite polarity

separated by a distance of between 0.005 inches to 0.140 inches;
 

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the outer wall of the chamberthat is substantially less than said cross-sectional area ofthe

unobstructed passageway.

63. (New-Amended) The emitter of claim 62 wherein at least one of the outside and inside
 

electrodes is in contact with at least one wall of the tubular housing, said wall defining at least in

part the oxygenation chamber.

64. (New-

with a wall of the tubular housing is in contact with the outer wall which is a curved wall of the

tubular housing.

  «Amended) The emitter of claim 63 wherein the a ¢electrode in contact
 

 

65. (New-Amended) The emitter of claim 62 wherein the unobstructed passageway is multiple

times wider than the distance separating the opposing outside and inside electrodes within the

chamber,

66. (New-Amended) The emitter of claim 62 wherein said outer wall includes an inwardly-

facing concave surface.

67. (New-Amended) The emitter of claim 62 comprising first and second conductors coupled to
 

the outside and inside electrodes respectively, the first conductor exiting a wall of the housing in

a radial direction relative to the longitudinal center axis of the housing, the second conductor 

exiting a wall of the housing in a radial direction relative to the longitudinal center axis of the

housing,

 

 

=Amended) The emitter of claim 62 wherein the at least two electrodes includes
 

  ‘s-portion that is nonparallel to anode x s-portion
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United States Court of Appeais for the Federal Circuit

December 12, 1997, Decided

97-1202

Reporter
131 F.3d 1464 *; 1997 U.S. App. LEXIS 35023 **: 45 U.S.P.Q.2D (BNA) 1161 **

IN RE CLEMENT

Prior History: [1] Appealed from: Patent and Trademark Office Board of Patent Appeals and interferences.
(Serial No. 08/054,951)}.

Disposition: AFFIRMED iN PART AND VACATEDIN PART.

Core TermsSSRNNNHAARANSAAAASNNAINANAISNASAAAANNNAIAAIANAINANNAANANARRANAIINNNNAANSNRAINRAAIISNRNAAAASNEIININAISRAIANISAAASNNAIAINAIENRANISAAANNAINSINNNARINASKAAINNISRANNISNAASNRAIAANAINANAINA

reissue, suspension, fibrous, patent, contaminants, non-ink, energy, ink, particles, recapture, canceled, removing,
mechanical, prior art, limitations, dispersing, pulp, detaching, surface, subject matter, conditions, degrees, steps,

surrendered, temperature, patentee, room temperature, waste paper, fibers, consistency

Case SummaryEOCENENANIEARNARHAARHAARHERFERAHARUHRUHHRA

Procedurai Posture

Appellant patent applicant appealed from a decision of the United States Patent and Trademark Office Board of
Patent Appeais and Interferences sustaining the rejection of claims in a reissue application under 38y  

 

Overview

The applicant amended his patert application to overcome another patent during prosecution such that some

claims corresponded to his earlier application and some claims were broadened. The patent appeals board
sustained the examiner's rejection of the broadened claims for failure to comply with 38 and the
rejection of both sets of claims because the reissue declaration was defective under 3 On appeal,
the court affirmed in part, finding that the board correctiy applied the recapture rule where the reissue claims were

broaderthan the patent claims in a mannerdirectly pertinent to the subject matter surrendered during prosecution.
The court vacated the board’s decision to reject the non-broadened claims because they were not subject to the
recapture rule and a defective deciaration would not thereby invalidate them.

 
 

OGuicome

The court affirmed the rejection of claims in part and vacated in part because the board correctly applied the
recapture rule to bar some claims and the other claims alone could not support the reissue application.

LexisNexis® HeacinotesSNSRSAARISSNARIESAANIINANAAUUSSSASRSSESSAISASSESSAESSAIAISASAIS

JA1535

OWTEx. 2119

Page 217 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 218 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 218 of 1333

Page 2 of 12

131 F.3d 1464, “1464: 1997 U.S. App. LEXIS 35023, **1; 45 U.S.P.Q.2D (BNA) 1161, "1161

Civil Procedure > Appeals > Standards of Review > Clearly Erroneous Review

Patent Law > Jurisdiction & Review > Standards of Review > General Overview

Civil Procedure > Appeals > Standards of Review > De Novo Review

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

if Sy Standards of Review, Clearly Erroneous Review 

Determining whether an applicant has met the statutory requirements of 3 is a question of flaw,
which the appellate court reviews de novo. This jegal conchision is based on underlying findings of fact, which the
appellate court sustains unless they are clearly erroneous.

 

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > Requirements

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

Sy Reissue Proceedings, Requirements 

An attorney's failure io appreciate the full scope of the invention qualifies as an error under 3

is correctable by reissue. Nevertheiess, deliberate withdrawal or amendment cannot be said to invoive the
inadvertence or mistake contemplated by

 

 

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > Broadening Reissues &
Recapture

Patent Law > US Patent & Trademark Office Proceedings > General Overview

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

wy Reissue Proceedings, Broadening Reissues & Recapture 

The recapture rule prevenis a patentee from regaining through reissue the subject maiter that he surrendered in an

effort to obtain allowance of the original claims. Under this rule, claims that are broader than the original patent
claims in a mannerdirectly pertinent to the subject matter surrendered during prosecution are impermissible.

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > Broadening Reissues &
Recapture

Patent Law > ... > Claims > Claim Language > Elements & Limitations

Patent Law > ... > Specifications > Description Requirement > General Overview

Patent Law > US Patent & Trademark Office Proceedings > General Overview
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131 F.3d 1464, “1464: 1997 U.S. App. LEXIS 35023, **1; 45 U.S.P.Q.2D (BNA) 1161, "1161

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

 as] Reissue Proceedings, Broadening Reissues & Recapture

The first step in applying the recapture rule is to determine whether and in what “aspect” the reissue claims are
broader than the patent claims. Although the scope of the claims is the proper inquiry, claim language, including
limitations, defines claim scope. Courts must determine in which aspects the reissue claim is broader, which
includes broadening as a result of an omitted limitation. The second step is to determine whether the broader
aspects ofthe reissue clairns relate to surrendered subject matter. To determine whether an applicant surrendered
particular subject matter, the reviewing court looks to the prosecution history for arguments and changes to the
claims madein an effort to overcomea pricr art rejection.

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

Patent Law > US Patent & Trademark Office Proceedings > General Overview

si US Patent & Trademark Office Proceedings, Reissue Proceedings 

Although the recapture rule does not apply in the absence of evidence that the applicant's amendment was an
admission that the scope of that claim was not in fact patentable, the court may draw inferences fram changes in
claim scope when otherreliable evidence of the patentee’s intent is not available.

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

Patent Law > US Patent & Trademark Office Proceedings > Generai Overview

x...
SAGISS] US Patent & Trademark Office Proceedings, Reissue Proceedings 

Deliberately canceling or amending a claim in an effort to overcome a reference strongly suggests that the applicant
admits that the scope of the claim before the cancellation or amendmentis unpatentable, but it is not dispositive

because other evidence in the prosecution history may indicate the contrary.

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

S
SS] US Patent & Trademark Office Proceedings, Reissue Proceedings 

Amending a claim by the inclusion of an additional limitation has exactly the same effect as if the claim as originally
presented had been canceled and replaced by a new claimincluding that limitation.

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > Broadening Reissues &
Recapture

Patent Law > ... > Specifications > Description Requirement > Genera! Overview
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Patent Law > US Patent & Trademark Office Proceedings > General Overview

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

wy Reissue Proceedings, Broadening Reissues & Recapture 

Once the court determines that an applicant has surrendered the subject matter of the canceled or amendedclaim,
the court then determines whether the surrendered subject matter has crept into the reissue claim. Comparing the
reissue claim with the canceled claim is one way to do this. if the scope of the reissue ciaim is the same as or
broader than that of the canceled claim, then the patentee is clearly attempting ta recapture surrendered subject
matier and the reissue claim is, therefore, unailowabie. In contrast, a reissue claim narrowerin scope escapesthe
recapture rule entirely.

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

: Sy US Patent & Trademark Office Proceedings, Reissue Proceedings 

if the reissue claim is as broad as or broader than the canceled or amended claim in all aspects, the recapture rule

bars the claim; if it is narrower in all aspects, the recapture rule does not apply, but other rejections are possible; if
the reissue claim is broader in some aspects, but narrowerin others, then: (a) if the reissue claim is as broad as or
broader in an aspect germaneto a prior art rejection, but narrower in another aspect completely unrelated to the
rejection, the recapture ruie bars the ciaim; (b) if the reissue claim is narrower in an aspect germane to prior art
rejection, and broader in an aspect unrelated to the rejection, the recapture rule does not bar the clairn, but other
rejections are possibie.

Patent Law > ... > Specifications > Description Requirement > Genera! Overview

Patent Law > ... > Specifications > Definiteness > Generali Overview

Patent Law > US Patent & Trademark Office Proceedings > General Overview

Patent Law > US Patent & Trademark Office Proceedings > Reissue Proceedings > General Overview

 ; SJ Specifications, Description Requirement

The recapture rule does not apply when the broadening not only relates to an aspect of the claim that was never
narrowed to overcome pricr art, or argued as distinguishing the claim from the prior art, but aiso is not materially

related to the allegederror.

Counsel: Lawrence M. Green, Wolf, Greenfield & Sacks, P.C., of Boston, Massachusetts, argued for the appellant.

With him on the brief was Christopher S. Schultz.

John M. Whealan, Associate Solicitor, Office of the Solicitor, Patent and Trademark Office, of Arlington, Virginia,
argued for the appellee. With him on the brief were Nancy J. Linck, Solicitor, Albin F. Drost, Deputy Solicitor, and
Scott A. Chambers, Associate Soliciter.

Judges: Before MAYER, Circuit Judge, SMITH, Senior Circuit Judge, and CLEVENGER,Circuit Judge.
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Opinion by: MAYER

Opinion_SANODNINNANAARANAAAINDNAANEAIARNMNININNDAAMBNARENABRAM

P1462] [4466] MAYER, Circuit Judge.

Jean-Marie Clement appeals the decision of the United States Board of Patent Appeals and interferences
sustaining the rejection of claims 1-18 and 49-52 in reissue application Serial No. 08/054,951 under; <
& . Because the board correctly applied the recapture rule to bar claims 48-52 and because cl

alone cannot support the reissue application, we affirm in part and vacatein part.

 
  
 ms 1-18 

Background

This case is about U.S. Patent f*2} No. 4,780,179 (the '17S patent) issued to Jean-Marie Clement. The '179 patent
claims a method for treating waste paper that removes “stickies,” such as glues and plastics, under a first set of

environmental conditions, before removing inks uncer a second set of environmental conditions.

The ‘179 patent issued from application Serial No. 06/822,943 (the °843 application), which was a continuation of
application Serial No. 06/482,623 {the ‘623 application). During prosecution, Clement amended the claims to
overcame U.S. Patent No. 4,360,402, issued to Ortner et al. (Ortner), and an article written by Michaei Bums
entitled "Waste Paper Preparation Plant and Systems,” published in the June/August 1973 issue of Paper
Technology (Burns). The broadest of the ‘623 application's claims, origina! claim 1, recites:

A method of treating a mixture of printed and contaminated waste paper in order to produce pulps for the use in
the manufacture of pulp and paper boards, which method comprises:

(a) forming an aqueous pulp of said waste maternal at low temperature, low specific mechanical energy,
thereby forming a pulpable siurry and releasing the non-ink contaminants from the surface [**3}] of the paper
but without dispersing theminside the fibrous suspension;
(b) separating the non-ink contaminants from the pulp by mechanical separation, without the use of froth
floatation or solvent extraction or other process, using conventional screens and centrifuga! cleaners and
without any further application of strong shear forces to the pulp;
(c) softening of the ink particies vehicles and weakening of their bondings with the surface of the fibres by
submitting the pulp at a consistency of more than 15% at the simultaneous actions of (A) high temperature -

between 85 and 130 degrees C. - (B) high shear forces and (C) at least one de-inking agent, underalcaline
[sic] conditions:

(d) detaching the ink particies from the surface of the fibres and dispersing them [*1487} into the fibrous
suspension by submitting the pulp to the simultaneous actions of (A) high temperature - between &5 and 130
degrees C. ~ (B) high shear ferces and (C) at ieast one chemical dispersing agent, under aicaline [sic]
conditions;

(e) removing the free ink particles by means of the most appropriate known method and up to the degree of
brightness required by the final use of the pulp.

ra}

in an effort to overcome Ortner, Clement submitted a preliminary amendmentin the '943 application dated January
27, 1986, which replaced original claim 1 with claim 42. Claim 42 is limited to: (1) carrying out step (a) at room
temperature; @) using mechanical energy less than 50 KW.H/Tonin step (a); (3) removing the ink by applying a
combination of high temperature between 85 and 130 degrees C, mechanical energy greater than 50 KW.H/Ton,
and a de-inking or chemical dispersing agent under alkaiine conditions in steps (c) and (d), respectively; and (4)
limiting the curation of steps (c) and (d) to between iwo and ten minutes. in this preliminary arnendment, Clement
argued that Ortner's process could not apply simuitaneousiy the higher temperature and iarger shear force
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(mechanical energy greater than 50 KW.H/Ton) recited in steps (c) and (d). Clement also argued that using a higher
temperature in Ortner’s process would preventthe final product from having the necessary brightness.

in response, the examiner withdrew the Ortner reference, but relied on Burns until Clement's amendments dated
December 23, 1986, and June 29, 1987, and an examiner's amendment dated May 16, 1988, [8] added the
following limitations: (1) steps (a) and (b) remove substantially all the non-ink contaminants ~**1163] inciuding the
stickies; (2) steps (c) and (d) include strong alkaline conditions having a pHofat Jeast 9; (3) the brightness of the
final pulp in step (f) is at feast 59 ISO; and (4) step (b) takes place at room temperature. The tabie at Appendix A
shows claim 42 before the last two amendments. In his December 23, 19886, arnendment, Ciement specifically
argued ihat Bums fails to disclose the strong alkaline conditions having a pH greater than 9 that he added to sieps
(c) and (d). in his June 29, 1987, amendment, he continued to traverse the examiner's assertion that Burns
discloses removing the stickies at room temperature through the application of mechanical energy lower than 50
KW.H/Ton. The patent issued on October 25, 1988, with claim 42 becoming claim 1, as shown in the table at

Appendix B.

On October 18, 1990, Clement filed reissue application Serial No. 07/600,012 (the ‘012 application). During
prosecution of the ‘012 application, he acimitted that he added "very specific process parameters” to issued ciaim 1
during prosecution of the ‘943 application “in orderto distinguish [6] over the prior art.” Clement later abandoned
the ‘012 application in favor of continuation reissue application Serial No. 08/054,951 (the ‘951 application),
presently on appeal. The ‘951 application includes claims 1-18, which correspond to claims 1-18 of the ‘179 patent,

and claims 49-52, which are admittedly broader than the ‘179 patent's claims. In his reissue declaration, Clement
stated that as a result of his faiiure to understand the claims and his attorney's failure to appreciate the scope of his
invention, claims 1-18 of the ‘179 patent are unduly limited because “step (a) recites forming the first fibrous

suspension at room temperature by applying specific mechanical energy lower than 50 KW. H/Ton.” in addition,
“the temperature, mechanical energy and pH conditions set forth in steps (c} and (d}" unduly limit claim 71 and
claims 2-18, which depend from it. Ciaim 49 elirninates these limitations and the roam temperature limitation in the
first claim's step (b). The table at Appendix B compares reissue claim 49 with claim 1 of the '179 patent with
differencesitalicized.

 The examiner rejected claims 49-52 under< ! for being broadenedin a reissue application [7] filed
outside the two year statutory period. The examiner also rejected [*1468] claims 1-18 and 49-52 unders¢

for lacking a basis for reissue because recapture is not an error so correctable. The examiner found the reissue
deciaration defective under 37 © $f} becauseit failed not only to mention the error in step (6), but
also to explain sufficiently how any of the errors arose. The examiner determined that these defects were not
curable because the recapture rule applied. Clement appealed the examiner's final rejection to the United States
Board of Patent Appeais and interferences (the board).

 

 

The board determined that Clement filed his broadening reissue application timely. it further found [**8} that during
prosecution of the ‘179 patent, Clement added temperature, mechanical energy, and pH limitations to overcome
prior art rejections. The board noted that the temperature limitation in step (a) and the temperature and mechanical
energy limitations in steps (c) and (d) “were argued by [Clement] to be features not suggested by Oriner or Burns
and ... were accepied by the examiner as distinguishing over these references.” it concluded that Clement
implicitly admitted that "broaderclaims not restricted to .. . [these limitations] were not patentable over the prior art
represented by Ortner.” The board found that claims 49-52 do not inciude these limitations and concluded that the

reissue claims seek to broaden the patent in a manner directly pertinent to subject matter that Clement celiberately
surrendered to overcome prior art rejections. Ht therefore sustained the rejection of claims 49-52 for failing to comply

with < and the rejection of claims 1-18 and 49-52 based on a defective reissue deciaration. Clement
appeals.
 

ows patentees to correct “errors” made during prosecution, such as claiming jess than the patentee had a right
to claim. A reissue patent may not, however, enlarge the scope of the claims unless the patenteefiles the reissue application
within two years of the grant of the patent.
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Discussion

fsTS Determining whether an applicant has met the statutory requirements of
» Psi which we review dé novo.

8 33. This tegal¢conc! usion is based on underlying findings of fact, which we sustain unlessa

 
 

is a question of 
 

 

 a An attorney's failure to© appreciate the full scope of
and is correctable by reissue.

Nevertheless, m4 164] “deliberate withdrawal or
cannot be said to involve the inadvertence or mistake contemplated by 338”

 
 

  
  

 
 

 

< a 

recapture rule, therefore, prevents a patentee from regaining through reissue the subject matter that he surrendered
in an effort to obtain allowance of the original claims. See4 $9 rey 

Underthis rule, claims that are "broader than theorigina! patent claims in a manner directly pertinent to the subject
maiter surrendered during ['*10] prosecution” are impermissibie. 

& Cy] The first step in applying the recapture ruie is to determine whether and in what “aspeci" the reissue claims
are broaderthan the patent claims. For example, a reissue claim that deletes a limitation or element from the patent
claims is broader in that fimitation’s aspect. Clement argues that the board focused too much on the specific

limitations that were omitted from the reissue claims. Although the scope of the claims is the proper inquiry
5 claim language,

 

 

  
 

one

  
including limitations, defines clairn scape.

 8 The language of the claim defines the scope of the
protected invention.”). Under Mentor, courts must determine in which aspects the reissue claim is broader, which
includes broadening as a result of an omitted limitation. The board did not err by determining which timitations
Clement deleted from the patent [**11] claims.

 

The second step is to determine whetherthe broader aspects of the reissue [*1469] claims relate to surrendered
subject matter. To determine whether an applicant surrendered particular subject matter, we fook to the prosecution

history for arguments and changesto the claims made in an effort to overcome a prior art rejection. See

 
 
 "the court may draw inferences
from changes in claim scope when otheer reliable evidence of the patentee’s intent is not available,’ : we

& ; é SA LS Deliberately canceling or amending a claim in an effort to overcome a
reference strongly suggests that the applicant admits that the scope of the claim before the cancellation or
amendment is unpatentabie, but it is not dispositive because other [*12} evidence in the prosecution history may

indicate the contrary. 2 See.

  

   
   

   
{declining to apply the

recapture rule in the absence of evidencethat the applicant's amendment was invanyssense an admissionthat
the scope of [the] ciaim was not patentable”); = {acquiescence

in the rejection and acceptance of a patent whoseclaims inciude the limitation added by the applicant to distinguish
the ciaims from the prior art showsintentional withdrawal of subject matten:

i (no intent to surrender where the applicant
 

 

2For example, if an applicant amends a broad claim in an effort to distinguish a reference and obtain atlewance, but promptly
files a continuation application to continue to traverse the prior art rejections, circurnstances would suggest thai the applicant did
not admit that broader claims were not patentable - assuring that the applicant does not ultimately abandon the continuation
application because the examinerrefuses to withdraw the rejections.
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 canceled and replaced a claim without an intervening action by the examiner). Sy Amending a claim “by the

inciusion of an additional limitation [has] exactly the same effect as if the claim as originally presented had been
canceled and replaced by a new claim including that fimitation.” Jy 

 
 eS Once we determine that an applicant has surrendered ithe subject matter of the canceied or

amended claim, we then determine whether the surrendered subject matter has crept into the reissue claim.
Comparing the reissue claim with the canceled claim is one way to do this.

peasy &

  
 

 
3 e scope of

the reissue claim is the same as or broaderthanthat of the canceled claim, then the patenteeis clearly attempting
to recapture surrendered subject matter and the reissue claim is, [***4188] therefore, unaliowable.

& ("The recapture rule bars the patentee from acquiring, through reissue, claims
roader scope than those claims that were canceled frorn the original application."

in contrast, a reissue claim narrower in

 
 
 

(emphasis omitted);
scope escapes the recapture rule entirely.
 
 

Some reissue claims. cower are> broader than the canceled claim in some aspects, but narrower in others. in
that was transferred from an outer to :an inner surface without turning the condom inside-out.
PSE ees *. The issued claim also recited, inter alia, that the condom catheter included a thin

 

cy! dricai sheath memberof resilient material rolled outwardly upon itself to form consecutively larger rolls... .”
One canceled claim recited an adhesive means between the roils, but did not specify that the adhesive was
transferred from the outer to the inner surface without turning the condom inside-out. Another canceled clairn
recited that 4470} adhesive was transferred fram the outer to the inner surface, but did not specify that this

operation was done without turing the condominside-out. The prior art rejections focused on the cbviousness of
the adhesive means positioned between the rolls and the process of transferring adhesive to the inner surface of
the condom.

in making amendments to the claim, the applicant arqued that "none of the references relied upon actually showed
the transfer of adhesive from the outer surface to the inner surface as the sheath is rolled up and then unrolled.”

req] > (emphasis in original). The reissue claim eliminated the
limitation that adhesive was transferred from the outerto the inner jayer, and was, therefore, broader in this aspect.
The reissue claim was aiso narrower than the canceledclaim becauseit recited that the catheter included “a thin,

flexibie cylindrical memberof resilient material roiled outwardly upon itself to form a single rai... ." (Emphasis
added). We held that, although the “flexible” and “singie roll” limitations made the reissue claim narrower than both

the canceled and issued claims, it did not escape the recapture rule because these limitations did not “materially
narrow the ciaimf].” fe

 

 

  Similarly, in Ball, the issued claim recited '"aa plurality of feedlines” and a “substantially cylindrical conductor.”
§ 2 : ‘*. The canceled claim recited “feed means including at least one
conductive iead,” and a "substantially cylindrical conductor." The prosecution history showed that the patentee
added the "plurality of feediines” limitation in an effort to overcome prior art, but the cylindrical [P*46] configuration
limitation was neither added in an effort to overcome a prior art rejection, nor argued to distinguish the claims from a

 

means element, but allowed for multiple feediines. On balance, the claim was narrower than ihe canceled claim

with respect to the feed means aspect. The reissue claim also deleted thecylindrical configuration limitation, which

made the claim broader with respect to the configuration of te conductor. ;3 5. We allowed the reissue claim because the patentee was not attempting to recapture surrendered subject
matter. 3

  5
 

 

in both Mentor and Ball, the relevance of the prior art rejection to the aspects narrowed in the reissue claim was an

important factor in our analysis. From the results and reasoning of those cases, the following principles flow: (1)| if the reissue claim: is as broad as or broader than the canceled or amended claim in all aspects, the 
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recapture rule bars the claim; (2) if it is narrower in all aspects, the recapture rule does not apply, but other
rejections [*17] are possibile: (3) if the reissue claim is broader in some aspecis, but narrower in others, then: (a)if

the reissue claim is as broad as or broader in an aspect germaneto a prior art rejection, but narrower in another
aspect completely unreiated to the rejection, the recapture rule bars the claim: (b) if the reissue claim is narrowerin
an aspect germaneto prior art rejection, and broaderin an aspect unrelated to the rejection, the recapture rule does
not bar the claim, but other rejections are possible. Mentor is an exampie of (3)(a); Bail is an example of (3)(b).

in our casé, reissue claim 49 is both broader and narrowerin areas relevant to the prior art rejections. Comparing
reissue claim 49 with claim 42 before the May 1988 and June 1987, amendments (see the tables at Appendices A
ard B), we see that clairn 49 is narrower in one area, namely, the brightness is "at least 59 [SO in the final pulp.”
This narrowing relates to a prior art rejection because, during the prosecution of the ‘179 patent, Clement added
this brightness limitation in an effort to overcome Burns. Our comparison aiso reveals that reissue claim
49 [**4166] is broaderin that it eliminates the room temperature [**48] and specific energy limitations of step (a),

and the temperature, specific energy, and pH values of steps (c) and (d). This broadening directly relates to several
prior art rejections because, in an effort to overcome OCriner, Clement added to step (a) the limitation that it is
carried out “at room temperature,” and applies “specific [*1471} mechanical energy iower than 50 KW.H/Ton to
form a pumpabie siurry ... .° He argued, moreover, that the fatter limitation overcame Burns despite the examiner's

contention to the contrary. Clement also added to steps (c) and (d) the temperature and specific energy vaiues in
an efforl io overcome Oriner, and the “strong” alkaline conditions “having a pH ofat least 9" limitation in an effort to
overcome Burns. Ciement admitted, furthermore, that he added these “very specific process parameters .. . in
orderto distinguish over the prior art." Claim 49 omits each of these limitations.

On balance, reissue claim 49 is broader thanit is narrower in a mannerdirectly pertinent to the subject matter that

Clement surrendered throughout the prosecution. Even with the additionat limitations, claims 50-52 are also broader
than they are narrower in a manner [**48] directly pertinent to the subject matter that Ciernent surrendered during
prosecution.

We do not address whether the reissue claims in this case are broader than the canceled claims in a manner

directly related to the alleged error supporting reissue because we seé no dispositive significance in this inquiry. In
Ball, we said that the recapture rule does not apply when the reissue claim is broaderthan the canceled claim in a
manner unrelated to the alleged error supporting reissue, but did not address whether the recapture rule would
apply if the broadening did reiate to the alleged error. We can
envision a scenario in which the patentee intentionally fails to enumerate an error so that he may eliminate a

limitation that he argued distinguished the ciaim from a reference or added in an effort to overcome a reference and
: 4 Ss) the recapture rule does not

appiy whenthe broadening not only relates to an aspect of the claim that was never narrowed to overcomepriorart,
or argued as distinguishing the ciairn fromm the prior art, but aiso is not materially related [**20] to the alleged error.
Accordingly, Bail does not require us to determine whether the broader aspects ofthe reissue claims are related to
the alleged error supporting reissue.

 

 

Clement argues that, although ciaim 49 is broader than the issued claims, it is materially narrower than original
claim 1; therefore, the recapture rule should not appiy. He relies on the unsupported assumption that, for purposes

of the recapture rule, we should compare the scope of the reissue claims with that of only original claim 1 to
determine whetheror not the reissue claim is broader in a material way. Clement has chosen origina! claim 1 as the
basis for comparison because, in his view, it does not include limitations enumerated by the board as missing from

the reissue claims. These Hmitations are the room temperature limitation in step (a) and the specific values of the
specific energy limitations in steps (c) and (dc).

Ciement’s assumption ignores the board's finding that the reissue claims delete the vaiue of the high temperature
and pH limitations in steps (c} and (d) and the room temperature limitation of step (b). It also ignores much of the
prosecution history. The prosecution history [24] shows that Clement abandoned the subject matter of claim 42,
as it existed before the examiner's amendment dated May 16, 1988, because he allowed the examiner to amend it

to obtain alicwance and no other evidence suggests that Clement did not intend te abandonit. He also abandoned
the subject matter of claim 42, as it existed before his June 29, 1987, amendment, as it existed before his
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December 23, 1986, amendment, and as it existed in his preliminary amendment. Based on his actions and
statements in the prosecution history of the ‘179 patent and his admissicn in the history of the ‘012 application,
every time Clement amended his claims, he intentionally omitted or abandoned the ciaimed subject matter.

Furthermore, his argument that we should compare reissue claim 49 with original claim 1 is reminiscent of the
patentee’s unsuccessful argument in Byers. There, the patentee argued that the reissue claims were “intermediate
in scope between certain broad claims which were canceled from [the patentee’s] original application and the
limited claim allowed in the patent.” ?. in response, the court [*1472]
noied that the “rejection is not based on the cancellation [**22] of the broader claims referred to in [the patentee's]
brief... . The fact that there were other claims whose cancellation did not constitute such a bar is immaterial.” Id.

 

We agree with the board's conclusion that the reissue claims are broader than the patent claims in a manner
directly pertinent to the subject matter that Clement surrendered during prosecution. Therefore, it correctly applied
the recapture rule, anc we affirm the [**1167] board's decision to sustain the examiner's rejection of claims 49-52.

Because weaffirm the board’s decision on recapture, Clement cannot cure the allegedly defective declaration with
respect to claims 49-52. As a result, we do not reach that issue. Because claims 1-18 are not subject to the
recapture rule, however, a defective declaration would not, in and of itself, invalidate them. The Commissioner
concedes this point and reminds that, because under 38 o.8 the surrender of the '179 patent does
not take effect unti! the reissue patent issues, "origina! claims 1-18 continue to exist with their narmai presumption
of validity," unaffected by the examiner's rejection based on the allegedly defective declaration. We, therefore,

fe23] vacate the board's decision to the extent that iH rejects claims 71-18 because of the allegedly defective
deciaration.

  
 

 
 

Claims 1-18 alone cannot support a reissue application. See / 3
ef : (Sect requires a changein “either the patent specification or claims.

(it goes without saying that reissue of a

patent in identical form with the origina! patent is not a possibility"). The ‘951 appication wouid fail, therefore, to
comply with s ¥ even if Clement were to cure the allegedly defective declaration.

  
 

 

Conclusion

Accordingly, the decision of the Board of Patent Appeais and interferences sustaining the rejection of claims 49-52.
and to reject the reissue applicationis affirmed, and its decision to reject original claims 1-18 is vacated.

CQsIs

Eachparty shail bear its own costs.

AFFIRMED IN PART AND VACATED iN PART

APPENDIX A [***4168]

[1473] Claim 42

Before Clement's Amendment on 6/29/87 Claim 42

Before Examiner's Amendment on 5/16/88

A method oftreating a mixture ["24] of printed and contaminated waste paperin order to produce pulps for use in
the manufacture af paper and paperbeards, which method comprises: A method of treating a mixture of printed and

contaminated waste paperin order to produce puips for use in the manufacture of paper and paperboards, which
method comprises:(a) forming an aqueous fibrous suspension of said waste paper at room temperature without
deinking agents by applying specific mechanical energy lowerthat [sic] 50 KW.H/Tonte form a pumpablie slurry and
to release the non-ink contaminants, from the surface of the paperfibers in the absence of deinking agents and
without dispersing such non-ink contaminants as finely divided particles throughout the fibrous suspension;(a)
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forming a first aqueous fibrous suspension of said waste paper at room temperature by applying specific
mechanical energy iower that [Sic] 50 KW.H/Ton to form a pumpable slurry and to release the non-ink
contaminants, from the surface of the paper and without dispersing such non-ink contaminants as finely divided

particles throughout the fibrous suspension;(b) removing the released non-ink contaminants from the fibrous
suspension by screening and cleaning:(b) [**28}] removing the non-ink contaminants which have been released
without dispersal as finely divided particies from the first fibrous suspension by screening and cieaning to form a
second aqueous fidrous suspension substantially free of non-ink contaminants:(c} softening the ink vehicles and
weakeningtheir binding with the surface of the fibers by submitting the fibrous suspension at a consistency of rnore
than 15% to the simultaneous actions of (A) a high temperature between 85 degrees and 130 degrees C, (B) high
shear forces substantially corresponding te a specific mechanical energy of more than 50 KW.H/Ton applied at the
said consistency of more than 15% and (C) at least one deinking agent under strong alkaline conditions having a
pH preferably greater than 9;(c) after the step of removing the non-ink contaminants softening the ink vehicies and
weakening their binding with the surface of the fibers by submitting the second fibrous suspension at a consistency

of more than 15%to the simultaneous actions of (A) a high temperature between 85 degrees and 130 degrees C,
(B) high shear forces substantially corresponding to a specific mechanical energy of more than 50 KW.H/Ton
applied at the f**26] said consistency of more than 15% and (C) at least one deinking agent under strong alkaline
conditions having a pH ofat least 9; and(d) detaching the ink particies from the surface ofthe fibers and dispersing
them into the fibrous suspension by submitting the fibrous suspension to the simultaneous actions of (A) high
temperature between 8&5 degrees and 130 degrees C, (B) high shear forces substantially corresponding to a
specific mechanical energy of more than 50 KW.H/Ton applied at the said consistency of more that [sic] 15% and
(C) at ieast one chemical dispersing agent, under strong alkaline conditions having a pH preferably greater than
9;(d) detaching the ink particles from the surface of the fibers and dispersing them into the second fibrous
suspension by submitting the second fibrous suspension to the simultaneous actions of (A) high temperature
between 85 degrees and 130 degrees C, (B) high shearforces substantiaily corresponding to a specific mechanica!

energy of more that [sic] 50 KW.H/Ton applied at the said consistency of more than 15% and (C) at ieast one
chemical dispersing agent, understrong alkaline conditions having a pH of at jeast 9 whereby higher specific [**27]
energy inputs and higher temperatures are used to detach the ink particles from the fibers of the secondfibrous
suspension after removal of the non-ink contaminants than are used onthefirst fibrous suspension before removal
of the non-ink contaminants;(e) limiting the totai duration of the ink softening and detaching steps (c) and () to a
range between 2 and 10 minutes and(e) limiting the total duration of the ink softening and detaching steps (c) and
(d) to a range between 2 and 10 minutes and(f} removing the detachedink particles from the fibrous suspensionto
provide the degree of brighiness required in the fina! product of the pulp.(f} removing the detachedink particies from

the second fibrous suspension to provide the degree of brightness required in the final product of the pulp.

97-1202 18

APPENDIX B f*"1763]

Patent Claim 1 Reissue Claim 49A methodoftreating a mixture of printed and contaminated waste paperin order
to produce a puip for use in the manufacture of paper and paperboards, said waste paper containing non-ink
contaminants inciuding stickies, which method comprises: A method of treating a mixture of printed and
contaminated waste paper[*28] in order to produce a pulp for use in the manufacture of paper and paperboards,
said waste paper containing non-ink contaminants including stickies, which method comprises:(a) forming a first

aqueous fibrous suspension of said waste paper at room temperature — 4474] by applying specific mechanical
energy lower that [sic] 50 KW.H/Ton to form a pumpabie siurry and to release substantially all of the non-ink
contaminants including the stickies, from the surface of the paper and without dispersing such non-ink contaminanis
as finely divided particles throughout the fibrous suspension;(a) forming a first aqueous fibrous suspension of said
waste paper at a femperature below the melting point of the non-ink contaminants by applying specific mechanical
energy sufficient to farm a pumpable sturry and to release substantially ail of the non-ink contaminants including the
stickies, from the surface of the paper and without dispersing such non-ink contaminants as finely divided particies
throughout the fibrous suspension;(b) removing substantially ail of the non-ink contaminants including the stickies,
which have been released without dispersal as finely divided particles from the first P*29] fibrous suspension by
screening and cleaning af room temperature to form a second aqueousfibrous suspension substantiaily free of the
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nen-ink contaminants including the stickies:(b) removing substantially ail of the non-ink contaminants including the
stickies, which have been released without dispersal as finely divided particies from thefirst fibrous suspension by
screening and cleaning to form a second aqueous fibrous suspension substantially free of the non-ink contaminants

including the stickies;(c) after the step of removing ihe non-ink contaminanis soflening the ink vehicles and
weakening their binding with the surface of the fibers by submitting the second fibrous suspension at a consistency
of more than 15%to the simultaneous actions of (A) a high fernperature between &5 degrees and 130 degrees C.,
(B) high shear forces substantially corresponding to a specific mechanical energy of more than 50 KIAZH/Ton
applied at the said consistency of more than 15% and (C) at Jeast one deinking agent under strong alkaline
conditions having a pH of at least 9; and(c) after the step of removing the non-ink contaminants, (7) softening the
ink vehicles and weakening their binding ['*20] with the surface of the fibers, and then (2) detaching the ink
particies from the surface of the fibers and dispersing the particies intc the second fibrous suspension by submitting
the second fibrous suspension at a consistency of more than 15% te the simultaneous actions of temperature,
pressure, specific energy and chemical dosing sufficient to insure softening of the ink vehicies, (¢) detaching the ink

particles from the surface of the fibers and dispersing thern into the second fibrous suspension by submitting the
second fibrous suspension to the simultaneous actions of (A) high temperature between && degrees and 730
degrees C., (B) high shear forces substantially corresponding to a specific mechanical energy of more than 50
KWH/Ton applied at ihe said consistency of more that [sic] 15% and (C) af least one chemical dispersing agent,
under strong alkaline conditions having a pH of at jeast 9 whereby higher specific energy inputs and higher
temperatures are used to detach the ink particles from the fibers of the second fibrous suspension after removal of
the non-ink contaminants than are used on thefirst fibrous suspension before removai of the non-ink contaminants;
detachment P"34} of the ink particles from the surface of the fibers and dispersion of the detached ink particles into
the second fibrous suspension, whereby higher specific energy inputs and higher temperatures are used to detach
the ink particles fron the fibers of the second fibrous suspension after removal of the non-ink contaminants than are
used on the first fibrous suspension before removai of the non-ink contaminants:(e) limiting the totai duration of the

ink softening and detaching steps (c) and (d) to a range between 2 and 19 minutes and(d) limiting the total duration
of step (c)(7) and (c)(2) to a range between 2 and 10 minutes anc(f) removing the detachedink particles from the
second fibrous suspension to provide a brightness of at iesat [sic] 59 ISO [in] the fina! pulp.(e) removing the
detached ink particles from the second fibrous suspension to provide a brightness of at least 59 {SO in the final
puip.
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PTOL-413A (07-16)

Doc Code: M865 or FAT.REQ.INTV Approved for use through 08/31/2016. OMB 0651-0031U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Applicant Initiated Interview Request Form

Application No.: 15/085,744 First Named Applicant: Oxygenator Water Technologies,Inc.
Examiner: Jastrzab. Krisanne Marie Art Unit: 3991 Status of Application: NenFinal Office Action Mailed

 

Tentative Participants:
(1) Examiner Krisanne Jastrzab (2) Applicant's Represenative, Aaron Pederson
 

(3)A)

Proposed Date of Interview: Set. 26 Proposed Time: 10:30 Cenral_ (©AMOPM)

Type of Interview Requested:
(1)JTelephonic (2) [J Personal (3) [J Video Conference

Exhibit To Be Shown or Demonstrated: []] YES NO
If yes, provide brief description:
 

Issues To Be Discussed

Issues Claims/ Discussed Not Agreed
(Rej., Obj., etc) Fig. #s

(1) Recapture 27-36, 62-69
 

(2) Written Description 13-69
 

(3) Indefiniteness All Rejected
 

(4) Improper Depedent All Rejected
Continuation Sheet Attached Proposed Amendment or Arguments Attached

Brief Description of Arguments to be Presented: See continuation sheet.

 

 

 

An interview was conducted on the above-identified application on
 

NOTE: This form should be completed andfiled by applicant in advance of the interview (sec MPEP § 713.01). If
this form is signed bya registered practitioner not of record, the Office will accept this as an indication that he or
she is authorized to conduct an interviewon behalfof the principal (37 CFR 1.32(a)(3)) pursuant to 37 CFR 1.34.
This is not a powerofattorney to any above namedpractitioner. See the Instruction Sheet for this form, which is
incorporated by reference. By signing this form, applicant or practitioneris certifying that he or she has read the
Instruction Sheet. After the interviewis conducted, applicant is advised to file a statement of the substance of this
interview (37 CFR 1.133(b)) as soon as possible. This application will not be delayed from issue because of
applicant’s failure to submit a written record of this interview.

/Aaron W. Pederson/

Applicant/Applicant’s Representative Signature Examiner/SPESignature
Aaron W. Pederson
le 612-436-9609
Typed/Printed Name of Applicant or Representative Applicant's/Applicant's Representative's Telephone Number

 

58,607

Registration Number,if applicable

 
This collection of information is required by 37 CFR 1,133. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
(o process) an application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is esiimated Lo Lake 24 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill yary depending upon the individual case. Any comments on the amount
of time yau require to complete this form and/or suggestions far reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS,

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option2.
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Electronic AcknowledgementReceipt

EFS ID: 30411729
 

Application Number: 15085741

International Application Number: 

Confirmation Number:

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Customer Number: 38846

Filer: Aaron Wesley Pederson

Filer Authorized By:

Attorney Docket Number: 3406.005US3

Receipt Date: 19-SEP-2017

Filing Date: 30-MAR-2016

Time Stamp: 16:50:28

Application Type: Utility under 35 USC 111{a)

 
Paymentinformation:

Submitted with Payment

 
File Listing:

Document eas . File Size(Bytes)}/ Multi Pages
Message Digest (if appl.)

Letter Requesting Interview with App_No_15085741_Interview_|
Examiner Cont_Sheet.pdf 6107¢72fcfc1 7bSbed3d 59565b7d76c4761 

Warnings: 
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Information:

Claims

Warnings:

133871

App_No_15085741_Proposed_|
Amends.pdf 1¢6855 Bab2bd95f35e6865410e97a5998fe3}

cdcB

 

Information:

Letter Requesting Interview with
Examiner

Warnings:

196870

In_re_Clement.pdf b9d5d83 acdff8587011 1 2ab65Seat527dd0|
49051

 

Information:

Letter Requesting Interview with
Examiner

Warnings:

338182

Interview_Req_Form.pdf 75db792937d7660010816b3bfeda1b2472
c0c585

 
 

Information:

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.

Page 231

 
JA1549

OWTEx. 2119

Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 232 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 232 of 1333

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

P.O. Box 1450
Alexandria, Virginia 22313-1450,WWW.usplO.gov

 
 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION No.

15/085,741 03/30/2016 James Andrew Senkiw 3406.005US3 9995

Carl ne "Lindy

Carlson, Caspers, Vandenburgh, T.indquist &Loier
Schuman JASTRZAB, KRISANNE MARIE
225 South 6th Street
Suite 4200 ART UNIT PAPER NUMBER

Minneapolis, MN 55402 3991

MAIL DATE DELIVERY MODE

09/29/2017 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time periodforreply, if any, is set in the attached communication,

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

. va: . 15/085,741 SENKIW, JAMES ANDREW
Applicant-initiated Interview Summary _ _Examiner Art Unit

KRISANNE JASTRZAB 3991 

All participants (applicant, applicant's representative, PTO personnel):

(1) KRISANNE JASTRZAB. (3)Jean Witz.

(2) Aaron Pederson. (4) Elizabeth McKane.

Date of Interview: 26 September 2017.

Type: [J Telephonic [] Video Conference
(J Personal [copy given to: [J applicant (J applicant’s representative]

 Exhibit shown or demonstration conducted: [J Yes —X] No.
If Yes, brief description:

Issues Discussed [101 Kii2 (i102 (103 Klothers
(For each ofthe checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed:

Identification of prior art discussed: NA.

Substance ofInterview
(Foreachissue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion lhereof, claim inlerpretation, proposed amendments, arguments of any applied referencesetc...)

Mr. Pederson arqued that recapture does not exist because the originally filed claims of the '495 patent did not include
the limitation surrendered in the prosecution of the parent '441 patent and that the broadening aspect of the current
reissue is not related to the surrenderedlimitation of the '441 patent. Mr. Pederson asserted that the absence ofthe
Spacerin the current claims is the broadening aspect with respect to claim 2 of the '495 patent. Mr. Pederson further
arqued that because the broadened aspectin the current reissue is not related to the surrenderedlimitation of the ‘441
patent and the '495 patent did not produce any surrender generating limitations, recapture is not proper. Mr. Pederson
further pointed to In re Clement in support of his position as the '495 patent was a child of the '441 patent, however,
Specialist Jastrzab noted that the '495 patent had not attempted to continue prosecution of the broader claim amended
in the prosecution of the '441 patent, thus the circumstances do not match those of In re Clement. The Specialist

agreedto fully consider all arguments with respect to the recapture rejection whenfiled in the upcoming response. Mr.
Pederson included a proposed amendmentto the claims to address the outstanding 112. 1° 2° and 4” paragraph
rejections (included with the filed Interview request form of 9/19/2017). Specialist Jastrzab indicated that the proposed

amendment appearedto correctall but the last of the 112, 1° issues and the 112, 2” issues related to claims 25, 27,
35, 48, 60 and 68 raised in the office action of 8/17/2017. She further indicated that the 112, 2° issues regarding claims
29-30 were not clearly resolved with the proposed amendment. She further noted that the 112, 4" issues regarding
claims 33-34, 36 and 69 were not resolved by the proposed amendment because "close enough together such that the
oxygen produced by the emitter comprises nanobubbles" is dependent on the type of liquid that would be used in the
device andis therefore still related to the method without properly and definitely furtherlimiting the apparatus. Mr.
Pederson indicated that he would considerall of the points raised by the Specialist when preparing his response.
Specialist Jastrzab noted thatfull consideration would be given to the amendmenis andall arguments submitted with
the upcoming response.
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Applicant recordation instructions: The formal written reply to the last Office action must include the substanceofthe interview. (See MPEP
section 713.04). If a reply to the last Office action has already beenfiled, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date ofthis interview summary form, whichever islater, ta file a statement of the substance of theinterview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substanceof an interview should includethe itemslisted in MPEP 713.04 for complete and properrecordationincluding the identification of the
general thrust of each argumentor issue discussed. a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcomeof the interview,to include an indication as to whether or not agreement was reached onthe issuesraised.

TC Attachment 
/Krisanne Jastrzab/ /Elizabeth L.McKane/ /Jean C. Witz/
Patent Reexamination Specialist Patent Reexam Specialist Supervisory Patent Reexamination Specialist
CRU 3991 CRU 3991 CRU 3991

  
 

U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170926
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Continuation Sheet (PTOL-413) Application No. 15085741
Summary of Record of Interview Requirements

Manualof Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

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

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action mustbe filed by the applicant. An interview does not remove the necessity for reply ta Office action as specified in §§ 1.111. 1.185. (85 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys ar agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Officeif that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the applicationfile, unless
the examinerindicates he or she will do so. Itis the examiner's responsibility to see that such a record is made andto correct material inaccuracies
which beardirectly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes andfilling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographicalerrors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Recordis required.

The Interview Summary Form shall be given an appropriate Paper No., placedin the right hand portion ofthe file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conferenceinterview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examineris not likely before an allowancearif other
circumstancesdictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
—Application Number(Series Code and Serial Number)
—Nameof applicant
—Nameof examiner
— Date of interview
—Typeof interview (telephonic, video-conference, or personal)
—Nameof participant(s) (applicant, attorney or agent. examiner, other PTO personnel, etc.)
—An indication whetheror not an exhibit was shown or a demonstration conducted
—An identification of the specific prior art discussed
— Anindication whether an agreement was reached andif so, a description of the general nature of the agreement (may be by

attachment of a copy of amendmentsor claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
notrestrict further action by the examinerto the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachmentto a signed Office action)

It is desirable that the examinerorally remind the applicant of his ar her obligation to record the substanceof the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unlessit includes, or is supplemented by the applicant or the examiner to include,all of the applicable items required below concerning the
substance of the interview.

A complete and properrecordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,

) an identification of the specific prior art discussed,
) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrustof the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the argumentsis not
required. The identification of the argumentsis sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understoodin the context of the application file. Of course, the applicant may desire to emphasize andfully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already describedin the Interview Summary Form completed bythe examiner.
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and

accurate, the examinerwill give the applicant an extendable one month time period to correct the record.

Bw

Examiner to Checkfor Accuracy

If the claims are allowable for other reasons of record, the examiner should sendaletter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paperrecording the substance of the interview along with the date and the examiner's initials.
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Doc code: IDS

Doc description: Information Disclosure Statement(IDS) Filed

PTO/SB/08a (03-15}
Approved for use through 07/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit contains a valid OMB control number.

  

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

 

 
  

Application Number  
 

5085741

P016-03-30

Senkiw, James Andrew

Art Unit 3991

 Filing Date 

First Named Inventor 

Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US03
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE APPLICATION

Applicant(s) James Andrew Senkiw

Filing Date March 30, 2016

Continuation Reissue of
7,670,495

U.S. Patent No. Responsefor Continuation

fIissued||March2,2010,2, 2010 Reissue Application of U.S.arch?2010_|Reiss No. 7,670,495 Pursuantto
MARIE 37 CFR. §1.173(b) 

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In response to the Non-Final Office Action mailed August 17, 2017, please consider the

following:

Amendments to the Specification, beginning on page 2 ofthis paper;

Amendments to the Claims, beginning at page 3 of this paper, and

Remarks, beginning on page 18 ofthis paper.
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Response to Non-Final Office Action dated August 17, 2017 Page 2
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

AMENDMENTSTO THE SPECIFICATION

Please replace the first paragraph of the application as filed with the following replacement

paragraph:

More than one reissue application has been filed for the reissue of U_S. Patent No. 7,670,495.

This application is a continuation reissue application of application number 14/601,340, filed

January 21, 2015, which is a continuation reissue application of application number 13/247,241,

filed September 28, 2011, now U.S. Patent No. RE45,.415, which is a reissue of U.S. Patent No.

7,670,495. US. Patent No. 6,760,495 is a division of application Ser. No. 10/732,326filed Dec.

 

 

 

10, 2003, which in turn is a continuation-in-part of application Ser. No. 10/372,017, filed Feb.

21, 2003, now U.S. Pat. No. 6,689,262, which claims the benefit of U.S. Provisional Application

No. 60/358,534,filed Feb. 22, 2002, each of which is herebyfully incorporated herein by

reference.
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Response to Non-Final Office Action dated August 17, 2017 Page 3
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

IN THE CLAIMS

This listing of the claims will replaceall prior listings of the claims.

1-12. (Cancelled)

13. (New-Amended) A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of
 

bubbles of oxygen, the emitter including:
 

a tubular housing having a water inlet, a water outlet, and a longitudinal water

flow axis from the inlet to the outlet: 

at least two electrodes comprising a first electrode and a second electrode,the first

and second electrodes being positioned in the tubular housing, thefirst electrode
 

opposing and separated from the second electrode by a distance of between 0.005 inches

to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that substantiallyall points midway

between all opposing electrodes are closer to a surface ofthe tubular housing than to a

center point within the tubular housing and so that at least some water mayflow from the

water inlet to the water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inches to 0.140 inches;
 

a power source in electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps;
 

passing water through the tubular housing while electrical current is applied to the
 

electrodes producing oxygen in said water via electrolysis.

14. (New-Amended) The method of claim 13 wherein the tubular housing includes an inward-

facing surface that runs parallel to the longitudinal axis:

wherein the first and second electrodes extend in a direction that is parallel to the
 

longitudinal axis.
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Response to Non-Final Office Action dated August 17, 2017 Page 4
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

15. (New-Amended) The method of claim 13 wherein the tubular housing includes an inward-

facing surface that runsparallel to the longitudinal axis:
 

wherein the first and second electrodes extend in a direction parallel to the longitudinal

axis: and

wherein each electrode of the emitter is positioned closer to the inward-facing surface

than to the longitudinal axis at the center of the tubular housing.
 

16. (New) The method of claim 13 wherein at least one of the electrodes is a stainless steel mesh

orscreen,

17. (New-Amended) The method of claim 13 wherein the first and second electrodes are
 

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the center axis, the passageway running longitudinally for at

least the length of the first and second electrodes positioned within the tubular housing.

18. (New-Amended) The method of claim 17 wherein the unobstructed passageway includes

the center axis and is multiple times wider than the distance separating the opposingfirst and

second electrodes within the tubular housing.
 

19. (New-Amended) The method of claim 17 wherein the first and second electrodes comprise

an_outside electrode and an inside electrode 

wherein the first and second electrodes extend in a longitudinal direction parallel to the
 

longitudinal axis and an inward-facing surface of the tubular housing, the outside and inside
 

electrodes being outside and inside electrodes respectively in that the first and second electrodes

are positioned relative to each other so that the outside electrode is closer to an outer wall of the

chamberthan the inside electrode is and so that the inside electrode is closer to the longitudinal

axis at the center of the tubular housing than the outside electrodeis,
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Response to Non-Final Office Action dated August 17, 2017 Page 5
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.
 

20. (New-Amended) The method of claim 13 wherein the first and second electrodes are

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to and including the center axis, the passagewayrunningfor at
 

least the length of the first and second electrodes positioned within the housing;
 

wherein the first and second electrodes comprise an outside electrode and an inside

electrode;SSS

wherein the first and second electrodes extend in a longitudinal direction parallel to the

longitudinal axis and an inward-facing surface of the tubular housing;
 

the outside and inside electrodes being outside and inside electrodes respectively in that the first

and second electrodes are positioned relative to each other so that the outside electrode is closer

to an outer wall of the chamberthan the inside electrode is and so that the inside electrodeis

closer to the longitudinal axis at the center of the tubular housing than the outside electrodeis;

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway; and
 

wherein the tubular housing of the emitter is round.

21. (New) The method ofclaim 19 wherein said inward-facing surface is a concave surface.

22. (New-Amended) The method of claim 13 further including at least one conductor coupled to
 

one of the first and second electrodes, the_at least one conductor exiting a wall of the housing in 

a radial direction relative to the longitudinal axis of the housing.

23. (New) The method of claim 13 wherein the oxygen produced comprises microbubbles.
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Response to Non-Final Office Action dated August 17, 2017 Page 6
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

24. (New) The method of claim 13 wherein the power source delivers a currentto the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

25. (New-Amended) The method of claim 13 wherein the emitter comprises non-parallel anode

portions.

26. (New) The method of claim 13 wherein the oxygen produced comprises nanobubbles.
 

27. (New-Twice Amended) An emitter for electrolytic generation of bubbles of oxygen in water.

the emitter comprising:

a tubular housing defining an oxygenation chamber and having a waterinlet, a water

outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-facing surface

that runs parallel to the water flow axis and defines at least in part the oxygenation chamber,

at least two electrodes comprising an outside electrode and an inside electrode, the

outside and inside electrodes being positioned in the oxygenation chamber, said outside and

inside electrodes extending in a direction that is parallel to the longitudinal axis, the outside

electrode opposing and separated from the inside electrode by a distance of between 0.005 inches

to 0.140 inches within the chamber 

wherein the position and size of each electrode within the chamber defines a cross-
 

section of the chamberthat has a water flow area within the oxygenation chamber through which

water may flow without passing between electrodes of opposite polarity that are separated by a

distance of between 0.005 inches to 0.140 inches, wherein the water flow area is greater than an

area at the cross-section equalto the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches,

wherein at least a portion of the outside electrode positioned in the chamberis closer to

the inward-facing surface of the oxygenation chamberthan to a longitudinal center axis of the

oxygenation chamber, and

a power source in electrical communication with the outside and inside electrodes, the

power source configured to deliver a voltage to the outside and inside electrodes, the voltage
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Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
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being less than or equal to 28.3 volts. the power source being configured to deliver a current to

the outside and inside electrodes, the current being less than or equal to 12.8 amps.

28. (New-Amended) The emitter of claim 27 wherein each electrode is positioned closer to the

inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

29. (New-Twice Amended) The emitter of claim 27 wherein the outside and inside electrodes
 

are positioned away from the longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the center axis, the passageway running longitudinally for at

least the length of the outside and inside electrodes positioned within the chamber.

30. (New-Amended) The emitter of claim 29 wherein the unobstructed passageway includes the

center axis and is multiple times wider than the distance separating the opposing inner and outer

electrodes within the chamber.

31. (New-Amended) The emitter of claim 30 wherein the outside electrode defines a cross-

sectional area between the outside electrode and the inward-facing surface of the chamberthatis

substantially less than a cross-sectional area of said unobstructed passageway.
 

32. (New-Twice Amended) The emitter of claim 27 comprising at least one conductor coupled

to one of the outside and inside electrodes, the at least one conductor exiting a wall ofthe

housing in a radial direction relative to the longitudinal center axis of the housing.

33. (Cancelled)

34. (New-Twice Amended) The emitter of claim 27 wherein the power source is configured to

deliver a current to the electrodes at a ratio of 1.75 amps or less per 3 square inchesofactive

electrode.
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35. (New-Twice Amended) The emitter of claim 27 wherein the emitter comprises non-parallel

anode portions.

36. (Cancelled)

37. (New-Amended) A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:
 

a tubular housing defining an oxygenation chamber and having a water inlet, and

a water outlet;—————

at least two electrodes comprising a first electrode and a second electrode,the first

and second electrodes being positioned in the oxygenation chamber,thefirst electrode

opposing and separated from the second electrode by a distance of between 0.005 inches

to 0.140 inches, a portion ofat least one ofthe first and second electrodes being in

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber, wherein each electrode is positioned within the oxygenation

chamberso that a cross section of the oxygenation chamberincludes a water flow area

that allows water to avoid passing between electrodes separated by 0.005 inches to 0.140

inches:

a power source in electrical communication with the first and second electrodes

the power source configured to deliver a voltage to the first and second electrodes, the

voltage being less than or equal to 28.3 volts, the power source being configured to

deliver a currentto the first and second electrodes, the current being less than or equal to

12.8 amps;

passing water through the tubular housing while electrical current is appliedto the first

and second electrodes to produce oxygen in said watervia electrolysis.

38. (New) The method of claim 37 wherein the tubular housing has a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal center axis; and
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wherein each electrode of the emitter is positioned so that substantiallyall points midway

between all opposing electrodes inside the chamberare closer to said inwardly-facing surface

than to the longitudinal centeraxis.
 

39. (New-Amended) The method of claim 37 wherein the chamberhas a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal axis,

wherein the first and second electrodes extend in a direction that is parallel to the

longitudinal axis.

40. (New) The methed of claim 39 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

41. (New-Amended) The method of claim 37 wherein the at least one electrode in contact with a

wall of the tubular housing is in contact with a curved wall of the tubular housing.

42. (New-Amended) The method of claim 37 wherein the outside and inside electrodes are

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the center axis, the passageway running longitudinally for at

least the length of the outside and inside electrodes positioned within the chamber.

43. (New) The method ofclaim 42 wherein the unobstructed passagewayincludes the center

axis and is multiple times wider than the distance separating the opposingfirst and second

electrodes within the chamber.
 

44. (New-Amended) The method of claim 42 wherein the chamber has an inward-facing surface

that runs parallel to the longitudinal axis;

wherein the first and second electrodes being outside and inside electrodes respectively in

that the first and second electrodes are positioned relative to each other so that the outside

electrode is closer to an outer wall of the chamber than the inside electrode is and so that the
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inside electrode is closer to the longitudinal axis at the center of the tubular housing than the

outside electrode is: andeEeaeaea————————ess

wherein the outside electrode defines a cross-sectional area between the outside electrode
 

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.

45. (New-Amended) The method of claim 37 wherein the emitter includes at least one
 

conductor coupled to one ofthefirst and second electrodes, the at least one conductor exiting a
 

wall of the housing in a radial direction relative to a longitudinal axis of the housing.

46. (New) The method of claim 37 wherein the oxygen produced comprises microbubbles.

47. (New) The method of claim 37 wherein the power source delivers a current to the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

48. (New-Amended) The method of claim 37 wherein the emitter comprises non-parallel anode

portions.

49. (New) The method of claim 37 wherein the oxygen produced comprises nanobubbles.
 

50. (New-Amended) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including
 

a tubular housing defining an oxygenation chamber, said housing having an
 

inward-facing surface that defines at least in part the oxygenation chamber, the tubular

housing having a water inlet, and a water outlet:

at least two electrodes comprising an outside electrode and an inside electrode,

the outside and inside electrodes being positioned in the oxygenation chamber, said

outside and inside electrodes extending in a direction that runs parallel to the inward-

facing surface, the outside and inside electrodes being outside and inside electrodes
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respectively in that the outside and inside electrodes are positioned relative to each other

so that the outside electrode is closer to the inward-facing surface of the chamber than the

inside electrode is and so that the inside electrode is closer to the longitudinal center axis
 

than the outside electrode is, the outside electrode opposing and separated from the inside

electrode by_a distance of between 0.005 inches to 0.140 inches within the chamber: 

wherein each electrode of the emitter is positioned closer to the inward-facing

surface of the chamber than to a midpoint of the tubular housing andso that at least some
 

water mayflow through an unobstructed passageway from the water inlet to the water

outlet without passing through a space between electrodes of opposite polarity separated

by a distance of between 0.005 inches to 0.140 inches;

passing water through the oxygenation chamber while applying electrical current to the

electrodes to produce oxygen in said water via electrolysis.

 

51. (New-Amended) The method of claim 50 wherein the tubular housing defines a longitudinal 

center axis that lies in the oxygenation chamber and wherein the unobstructed passageway

includes the longitudinal center axis.

52. (New) The method of claim 50 wherein at least one of the outside and inside electrodesis in

contact with at least one wall of the tubular housing, said wall defining at least in part the
 

oxygenation chamber.

53. (New-Amended) The method ofclaim 52 wherein the at least one electrode in contact with a

wall of the tubular housing is in contact with a curved wall of the tubular housing.

54. (New) The method of claim 50 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing inner and outer electrodes within the chamber.

55. (New) The method of claim 54 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.
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56. (New) The method of claim 55 wherein said inward-facing surface is a concave surface.

57. (New-Amended) The method of claim 50 wherein the emitter includes at least one conductor

coupled to one ofthe outside and inside electrodes, the at least one conductor exiting a wall of

the housing in a radial direction relative to a longitudinal center axis of the housing.

58. (New) The method of claim 50 wherein the oxygen produced comprises microbubbles of
 

oxygen.

59. (New) The method of claim 50 wherein the electrical current is applied to the electrodes at a

ratio of 1.75 ampsor less per 3 square inchesofactive electrode.
 

60. (New-Amended) The method of claim 50 wherein the emitter comprises non-parallel anode

portions.

61. (New) The method of claim 50 wherein the oxygen produced comprises nanobubbles of

oxygen.

62. (New-Twice Amended) An emitter for electrolytic generation of bubbles of oxygen in water

the emitter comprising:

a tubular housing defining an oxygenation chamber, said housing having an outer wall

that runs parallel to a longitudinal center axis of the housing, said housing having a water inlet
 

and a water outlet. 

at least two electrodes comprising an outside electrode and an inside electrode, the

outside and inside electrodes being positioned in the oxygenation chamber, the outside and inside

electrodes being outside and inside electrodes respectively in that the electrodes are positioned

relative to each other so that the outside electrode is closer to the outer wall of the chamber than

the inside electrode is and so that the inside electrode is closer to the longitudinal center axis than
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the outside electrodeis, the outside electrode opposing and separated from the inside electrode

by_a distance of between 0.005 inches to 0.140 inches; 

the at least two electrodes being positioned away from the center axis and maintaining a
 

longitudinal, unobstructed passageway parallel to and including the center axis that runs for at

least the length of the at least two electrodes positioned within the chamber, the unobstructed

passagewayhaving a substantially uniform cross-sectional area along that length, the at least two

electrodes being positioned so that water may flow from the water inlet to the water outlet
 

without passing through a space between electrodes of opposite polarity separated by a distance
 

of between 0.005 inches to 0.140 inches: 

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the outer wall of the chamberthat is substantially less than said cross-sectional area of the

unobstructed passageway.

63. (New-Amended) The emitter of claim 62 wherein at least one of the outside and inside

electrodes is in contact with at least one wall of the tubular housing, said wall defining at least in

part the oxygenation chamber.

64. (New-Twice Amended) The emitter of claim 63 wherein the at least one electrode in contact

with a wall of the tubular housing 1s in contact with the outer wall which is a curved wall of the
 

tubular housing.

65. (New-Amended) The emitter of claim 62 wherein the unobstructed passageway is multiple

times wider than the distance separating the opposing outside and inside electrodes within the

chamber.

66. (New-Amended) The emitter of claim 62 wherein said outer wall includes an inwardly-

facing concave surface.
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67. (New-Twice Amended) The emitter of claim 62 comprising at least one conductor coupled

to one of the outside and inside electrodes, the at least one conductor exiting a wall of the

housing in a radial direction relative to the longitudinal center axis of the housing.

68. (New-Twice Amended) The emitter of claim 62 wherein the emitter comprises non-parallel

anode portions.

69. (Cancelled)

70. (New)_A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:

a tubular housing defining an oxygenation chamber and having a waterinlet, a

water outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-

facing surface that runs parallel to the water flow axis and definesat least in part the

oxygenation chamber;

at least two electrodes comprising an outside electrode and an inside electrode,

the outside and inside electrodes being positioned in the oxygenation chamber, said

outside and inside electrodes extending in a direction that is parallel to the longitudinal
 

axis, the outside electrode opposing and separated from the inside electrode by a distance

of between 0.005 inches to 0.140 inches within the chamber. 

wherein the position and size of each electrode within the chamber defines a

cross-section of the chamberthat has a water flow area within the oxygenation chamber

through which water may flow without passing between electrodes of opposite polarity
 

that are separated bya distance of between 0.005 inches to 0.140 inches, wherein the

water flow area is greater than an area at the cross-section equal to the total area between

electrodes of opposite polarity that are separated by a distance of between 0.005 inchesto

0.140 inches: and

a powersource in electrical communication with the outside and inside electrodes,

the power source configuredto deliver a voltage to the outside and inside electrodes, the
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voltage being less than or equal to 28.3 volts, the power source being configured to

deliver a current to the outside and inside electrodes, the current being less than or equal

to12.8amps,

passing water through the oxygenation chamber while electrical current is applied to the

outside and inside electrodes within the chamber to produce oxygen in said water via

electrolysis.

71. (New) The method of claim 70 wherein each electrode of the emitter is positioned closer to
 

the inward-facing surface of the chamber than to a longitudinal center axis of the oxygenation

chamber.

72. (New) The method of claim 70 wherein the outside and inside electrodes of the emitter is

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the longitudinal center axis, the passageway running

longitudinally for at least the length of the outside and inside electrodes within the chamber.

73. (New) The method of claim 72 wherein the unobstructed passageway includes the

longitudinal center axis and is multiple times wider than the distance separating the opposing

inner and outer electrodes within the chamber.
 

74. (New) The method of claim 73 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.
 

75. (New) The method of claim 70 wherein the emitter includes at least one conductors coupled

to one of the outside and inside electrodes, the at least one conductor exiting a wall of the

housing in a radial direction relative to a longitudinal center axis of the housing.

76. (New)_The method of claim 70 wherein the oxygen produced comprises nanobubbles.
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77. (New) The method of claim 70 wherein the power source delivers a currentto the outside and

inside electrodes at a ratio of 1.75 ampsor less per 3 square inchesof active electrode.

78. (New) _The method of claim 70 wherein the emitter comprises non-parallel anode portions.

79. (New) The method of claim 78 wherein the oxygen produced comprises nanobubbles.

80. (New) A methodfor treating water comprising:
 

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:

a tubular housing defining an oxygenation chamber, said housing having an outer

wall that runs parallel to a longitudinal center axis of the housing, said housing having a

water inlet and a water outlet:ES

at least two electrodes comprising an outside electrode and an inside electrode,

the outside and inside electrodes being positioned in the oxygenation chamber, the

outside and inside electrodes being outside and inside electrodes respectively in that the

outside and inside electrodes are positioned relative to each other so that the outside

electrode is closer to the outer wall of the chamberthan the inside electrode is and so that

the inside electrode is closer to the longitudinal center axis than the outside electrodeis,
 

the outside electrode opposing and separated from the inside electrode by a distance of

between 0.005 inches to 0.140 inches: 

the at least two electrodes of the emitter being positioned away from the

longitudinal center axis and maintaining a longitudinal. unobstructed passagewayparallel

to and including the longitudinal center axis that runs for at least the length of the at least
 

two electrodes positioned within the chamber, the unobstructed passageway having a

substantially uniform cross-sectional area along that length, the at least two electrodes of

the emitter being positioned so that water may flow from the waterinlet to the water

outlet without passing through a space between electrodes of opposite polarity separated

by_a distance of between 0.005 inches to 0.140 inches:
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wherein the outside electrode defines a cross-sectional area between the outside

electrode and the outer wall of the chamberthat is substantially less than said cross-

sectional area of the unobstructed passageway: and
 

passing water through the oxygenation chamber while applying electrical current to the

outside and inside electrodes to produce oxygen in said water via electrolysis.

81. (New) The method of claim 80 wherein at least one of the outside and inside electrodesis in
 

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber.

82. (New) The method of claim 81 wherein the at least one electrode in contact with a wall of the

tubular housing is in contact with the outer wall which is a curved wall of the tubular housing.

83. (New) The method of claim 80 wherein the unobstructed passagewayis multiple times wider

than the distance separating the opposing outside and inside electrodes within the chamber.

84. (New) The method of claim 80 wherein said outer wall includes an inwardly-facing concave

surface.

85. (New) The method of claim 80 wherein the emitter includes at least one conductor coupled to

one of the outside and inside electrodes, the at least one conductor exiting a wall of the housing

in a radial direction relative to the longitudinal center axis of the housing.

86. (New) The method of claim 80 wherein the emitter comprises non-parallel anode portions.
 

87. (New) The method of claim 86 wherein the oxygen produced comprises nanobubbles of

oxygen.
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REMARKS

Claims 13-15, 17-20, 22, 25, 27, 29, 32, 34, 35, 37, 39, 41, 42, 44, 45, 48, 50, 51, 53, 57,

60, 62, 64, 67, and 68 are amendedherein, claims 33, 36, and 69 are cancelled, and claims 70-87

are added. As a result, claims 13-32, 34, 35, 37-68, and 70-87 are pendingin this application.

The claims are marked with respect to the claimsofthe original patent being reissued, U.S.

Patent No. 7,670,495. Reconsideration and withdrawal of the rejections to claims 13-32, 34, 35,

and 36-68 is respectfully requested in light of the amendments and the following remarks.

Examiner Interview Summary

Applicant’ s representative, Aaron Pederson (Reg. No. 58,607), thanks Specialist

Krisanne Jastrzab and Specialists Jean Witz and Elizabeth McKanefor the opportunity to discuss

aspects of this application during a telephone interview on September 26, 2017. Applicant’s

representative and the three Specialists are collectively referred to herein as “the interview

participants”.

Thefirst rejection discussed was the recapture rejection. Applicant’s representative

asserted that claims 27-36 and 62-69 did not improperly recapture subject matter. In conjunction

with this assertion, the interview participants discussed that none of the broadening aspects of the

claims identified understep 1 of the three step recapture test were also surrendered subject

matter identified under step 2 of the recapture test. The interview participants discussed that a

broadening aspect of claims 27-36 and 62-69 is that the claims no longer require a spacer as was

required by claim 2 of the patent being reissued (U.S. Patent No. 6,670,495). Since the spacer

was never surrendered by the Applicant, however,it is not improper under recapture to remove

the spacerlimitation. Similarly, the interview participants also discussed that the limitation

identified by the Office Action for step 2 was not a broadening aspect of the claims; therefore,

the claims were not recapturing that limitation. Applicant already had claims without that

limitation in the ‘495 patent. As such, the limitation identified by the Office Action for step 2

cannot be the basis for an improper recapture rejection.

The Jn re Clement case was also discussed. The interview participants discussed that the

above analysis regarding the broadening aspect of step 1 not being surrendered subject matter

under step 2 of the recapture test was sufficient to render the claim proper under the recapture
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analysis. Nevertheless, Applicant’s representative raised a second, independent reason why

recapture does not apply here based on the /n re Clement case. Applicant’s representative noted

that footnote 4 of Jn re Clement indicated that if a continuing applicationis filed and not

abandoned, and that continuing application includes a claim without a limitation that was added

or argued in a previous application, such a circumstance indicates that a previously added

limitation has not been surrendered by the Applicant. Specialist Jastrzab respondedthat the “495

patent did not attempt to continue prosecution of the exact broader claim language amended

during prosecution of the ‘441 patent.

No formal agreement was reached on recapture, however, Specialist Jastrzab agreed to

further consider the rejection in light of the discussion and Applicant’s written response.

Proposed claim amendments were also discussed. In particular, the interview participants

discussed the 35 U.S.C. 112 rejections in light of the proposed claim amendments. Specialist

Jastrzab indicated that four of the five phraseslisted in the Office Action under the written

description rejections would likely be moot in light of the proposed claim amendments which

removed relevant language. With respect to the remaining phrase (“first and second conductors

coupled to ...”), the interview participants discussed what was disclosed in FIG. 7A and 7B as

well as the corresponding portions of the description regarding this limitation. No agreement was

reachedas to this phrase, but Applicant’s representative agreed to consider the discussion when

preparing the formal response.

With respect to the indefiniteness rejections, the interview participants discussed that the

proposed amendments likely addressed the rejection to claim 27. No agreement was reached on

the indefiniteness rejections to claims 25, 29-30, 35, 48, 60, and 68, but Applicant’s

representative again agreed to consider the discussion when preparing a formal response.

Finally, with respectto the rejections under 112, 4" paragraph, the interview participants
indicated that the discussion for claims 29 and 30 wassimilar to the discussion above with

respect to the indefiniteness rejection. The interview participants also discussed the language of

claims 33, 36, and 69. No agreement was reached on the rejections to those claims. The rejection

of claim 34 was not discussed.

Applicant’s representative believes the substance and scopeofthe telephone interview is

accurately captured in the summary above and requests notification from the Specialists if there
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is any discrepancy. Applicant’s representative thanks Specialist Jastrzab for the thoughtful and

productive interview.

Specification Objection

The disclosure was objected to because it was lacking the required cross reference

to other reissues filed from the same patent. Thefirst paragraph of the specification is

amendedherein to cross reference the two other reissue applications that have been filed

from U.S. Patent No. 7,670,495. Asa result, Applicant respectfully requests withdrawal

of the objection to the specification.

Recapture Rejection

Claims 27-36 and 62-69 were rejected under 35 U.S.C. 251 as being an improper

recapture of broadened claimed subject matter. Applicant respectfully traverses this rejection.

Claims 27-36 and 62-69 do not improperly recapture any subject matter, becausethere is

no broadening aspect of the claims that was surrendered during prosecution. Ascited in the

Office Action, the three step test for recapture is:

1. determine whether, and in what respect, the reissue claims are broaderin
scope than the original patent claims;

2. determine whether the broader aspects of the claimsrelate to the subject
matter surrendered in the original prosecution; and

3. determine whetherthe reissue claims were materially narrowedin other
respects, so that the claims may not have been enlarged.

Thus, the three step test first requires that the broader aspects of the claim be identified (step 1).

Thetest then requires that it be identified whether any of those broader aspects are surrendered

subject matter (step 2). Following this analysis, there are not any broader aspects (step 1) of

claims 27-36 or 62-69 that are also surrendered subject matter (step 2).

For example, no aspects identified in the Office Action meet both step 1 and step 2 ofthe

recapture test. The aspects identified in the Office Action for step 1 as broader aspects of claims

27-36 and 62-69 are the following:

an anodeseparate from ata critical distance from a cathode, a nonconductive
spacer maintaining the separation of the anode and the cathode, the nonconductive
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spacer having a spacer thickness between 0.005 to 0.50 inches such that the
critical distance is less than 0.060 inches

Noneof these broader aspects, however, are surrendered subject matter under step 2. Thus, none

of these broader aspects meet step 2 of the recapture test, and Applicantis allowed to remove

these limitations from the claims.

For step 2, the Office Action identified the limitation:

the oxygen emitter including three matched sets of anodes and cathodes mounted to
stabilizing hardware such that each matchedset resides at 120° angle to the adjacent
matched sets

as being surrendered, and as beingrelated to a broadening aspect of claims 27-36 and 62-64. For

ease of reference, this limitation will be referred to as “the triangle limitation”. The Office

Action implied that the triangle limitation wasrelated to the broadening aspects of claims 27-36

and 62-69, because both wereto the “configuration ofthe emitter”. Applicant respectfully

asserts, however,that the entire claim is directed to the “configuration of the emitter’. The

broadening aspects identified in step 1, are much morespecific, and relate to, for example, the

spacer and thecritical distance. The triangle limitation does not relate to the spacer, the critical

distance, or any of the other broadening aspects of claims 27-36 and 62-64. Thus,thetriangle

limitation does not meet step 1 of the recapture test, and Applicantis likewise allowed to include

claims without the triangle limitation.

To putit plainly, the purpose of the recapture doctrine is to prevent Applicant from

claiming subject matter in a reissue application that the Applicant did not already have claimsto,

if that subject matter was intentionally given up during prosecution. If the Applicant already had

claims to the subject matter, then the Applicant is allowed to again claim that subject matter in a

reissue application regardless of whether it was surrendered during prosecution. If the Applicant

did not have claims to the subject matter, however, shen the Applicant may be forbidden from

claiming the subject matter if that subject matter was surrendered during prosecution. Steps 1

and 2 of the recapture test accomplish this purpose by checking to see a) what subject matter the

Applicant already had claimsto (step 1) and b) what subject matter was surrendered during

prosecution (step 2).

In this situation, the Applicant already had claims that covered subject matter broader

than the triangle limitation. That is, none of the claims of the patent being reissued (the ‘495
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patent) included the triangle limitation. Since none of the claims of the ‘495 patent included the

triangle limitation, Applicantis allowed to include claimsin this reissue application that are

similarly not limited to the triangle limitation. In other words,the triangle limitation cannot be

the basis of a recapture rejection, because it does not appear in anyof the original claimsofthe

‘495 patent being reissued. Moreover, none ofthe aspects of claims 27-36 and 62-68 that are

broadening, are subject matter that was surrendered during prosecution. Since the broadening

aspects were not surrendered, Applicantis allowed to remove them without violating the

recapture doctrine.

In addition to the above reason, Applicant respectfully asserts that, under Jn re Clement,

the triangle limitation was not surrendered when considering the prosecution history of the entire

family. During prosecution of the ‘441 patent the Applicant added the triangle limitation to the

claims. The ‘495 patent, however, wasfiled as a continuing application off of the ‘441 patent and

did vot include the triangle limitation. In accordance with /n re Clement, this indicates

Applicant’s desire of to surrender the subject matter. During the Examiner Interview, Specialist

Jastrzab brought up the fact that the claims the ‘495 patent were notidentical to the claims of the

‘441 patent before the addition ofthe triangle limitation. While this is true, the claims of the ‘495

patent were rejected as being patentably indistinct from the claims of the ‘441 patent. Thus,

while not identical, the lack of inclusion ofthe triangle limitation in a claim considered by the

patent office to be patentably indistinct does indicate Applicant’s desire not to surrender the

subject matter.

Finally, with regard to step 3 of the recapture analysis, claims 27-36 and 62-69 do present

new limitations that materially narrow the claim. The claims include limitations on the

configuration of the emitter, ¢.g., the limitations noted in the present Office Action as

representing allowable subject matter, that do not appearin any of the ‘262, ‘441 or ‘495 patent

claims andthat sufficiently narrow the claim to aspects that are not included in the priorart.

Accordingly, claims 27-36 and 62-69 do present limitations that materially narrow the claim

under step 3 of the recapture analysis. Thus, step 3 of the recapture analysis would also preclude

a finding that recapture applies to the present claims.

Forat least these reasons, Applicant respectfully requests reconsideration and withdrawal

of the rejection to claims 27-36 and 62-69 under the recapture doctrine.
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35 U.S.C. § 112, first paragraph

Claims 13-69 were rejected under 35 U.S.C. § 112, first paragraph, as failing to comply

with the written description requirement. Five phrases were listed in the rejection. Applicant

respectfully traverses the rejection for each of the five phrases.

Phrases 1-3 and 5 were identified during the ExaminerInterview aslikely being moot

based on the proposed amendments discussed. The amendments presented herein include the

sameor similar to amendments for phrases 1-3 and 5 that were included in the proposed

amendments. Thus, the rejections of each of phrases 1-3 and 5 should be moot based on the

amendments made herein. The exact amendmentfor each phraseis indicated below.

Phrase 1: “at least portions of the first and second electrodes being positioned in the

tubular housing”. Each instance of this phrase in the claims is amended herein to remove the

language “at least portions of”. As a result, Applicant respectfully requests withdrawal of the

rejection to this phrase under 35 U.S.C. § 112,first paragraph, written description.

The amendments to these phrasesare for clarification only and do not furtherlimit their

corresponding claims. In the context of electrolysis, a conductive element outside the

oxygenation chamber would not be considered part of the electrode. Thus, infringementof the

claims with this phrase as amended herein cannot be avoided merely by including conductive

elements outside the tubular housing or oxygenation chamber.

Phrase 2: “at least one of the first and second electrodesis positioned in the tubular

housing closer to the inward-facing surface than said distance separating the electrodes”. Each

instance of this phrase in the claims has been removed. Asa result, Applicant respectfully

requests withdrawal of the rejection to this phrase under 35 U.S.C. § 112, first paragraph, written

description.

Phrase 3: "the passageway running longitudinally for at least the length of that portion of

oneofthe electrodes positioned within the tubular housing”. Each instance of this phrase in the

claims is amended herein to remove the language “that portion of one of”. As a result, Applicant
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respectfully requests withdrawalof the rejection to this phrase under 35 U.S.C. § 112,first

paragraph, written description.

Phrase 4:

first and second conductors coupled to the first and second electrodes
respectively, the first conductor exiting a wall of the housing in a radial direction
relative to the longitudinal axis of the house, the second conductor exiting a wall
of the housing in a radialdirection relative to the longitudinal axis of the housing.

The Office Action rejected this phrase underthe assertion that “neither the drawings nor the

specification depict or give guidance regarding first and second conductors coupled tothe first

and second electrodes”.

Applicants respectfully disagree. Applicant asserts that one of ordinaryskill in the art

would understand that the inventor had possession of the conceptof first and second conductors

coupled to the first and second electrodes respectively based on FIGs. 7A, 7B, their

corresponding description, and common knowledge regarding opposing electrodes. Nevertheless,

in order to expedite prosecution, Applicant has amended each instanceofthis phraseto recite “at

least one conductor coupled to one of the outside and inside electrodes, the at least one conductor

exiting a wall of the housing in a radial direction relative to the longitudinal center axis of the

housing”. As a result, Applicant respectfully requests withdrawal of the rejection to this phrase

under 35 U.S.C. § 112,first paragraph, written description.

Phrase 5:

a portion of at least one of the first and second electrodes being in contact with at
least one wall of the tubular housing, said wall defining at least in part the
oxygenation chamber, said portion being a portion that opposes the other of the
first and second electrodes.

Eachinstance of this phrase is amended herein to removethe language “said portion being a

portion that opposesthe otherofthe first and second electrodes”. As a result, Applicant

respectfully requests withdrawal of the rejection to this phrase under 35 U.S.C. § 112,first

paragraph, written description.
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35 U.S.C. § 112, second paragraph

Claims 25, 27, 29, 30, 35, 48, 60, and 68 were rejected under 35 U.S.C. § 112, second

paragraph, as being indefinite. Applicant respectfully traverses these rejections.

Claims 25, 35, 48, 60, and 68 wererejected underthe assertion that “the structural

relationship between the nonparallel anode portions and parallel, opposing cathode portions and

the previously set forth electrodes is unclear.” Each instance of this phrase is amendedherein to

recite: “wherein the emitter comprises non-parallel anode portions”. Figure 7A, reproduced

below,illustrates an example of such non-parallel anode portions. Accordingly, Applicant

respectfully request withdrawalofthis rejection.
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Claim 27 was rejected underthe assertion that:

It is unclear whether the portion in “at least a portion of the outside electrode positioned in the

chamberis closer to the inward-facing surface” is the same portion as the “at least portions of the

outside and inside electrodes being positioned”. Each instance of the phrase “at least portions of
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the outside and inside electrodes being positioned” is amended herein to removethe phrase “at

least portions of’. Thus, Applicant respectfully requests withdrawalof this rejection.

Claims 29 and 30 were rejected under the assertion that: “the structural differentiation

between these claims and that already set forth in claim 27 is unclear.” Applicant respectfully

asserts that claim 29 adds, among other things, that the electrodes are positioned awayfrom the

longitudinal center axis of the tubular housing. Independent claim 27 recites that the position and

size of each electrode within the chamber defines a water flow area. Claim 27, however, does not

require that the electrodes be positioned in any particular location with respect to the longitudinal

center axis of the chamber. That is, claim 27 allows the electrodes to be positioned anywhere in

the tubular housing as long as a water flow area meeting the requirements recited in claim 27 is

defined. Claim 29 adds, among otherthings, the limitation that the electrodes are positioned

awayfrom the longitudinal center axis, thus, limiting the location of the electrodes in the tubular

housing. Claim 29 also requires there to be an “unobstructed passageway”. Thatis, no stabilizing

hardware or other member can extend across the passagewayto obstructit. This is not required

by independent claim 27. Thus, claim 29 addsa further structural limitation to claim 27.

Claim 30 adds, among other things, a further limitation on the size of the unobstructed

passageway— that the unobstructed passageway is multiple times wider than the distance

separating the opposing electrodes. Dependent claim 29 does not require such a limitation on the

size of the unobstructed passageway. Thus, both claims 29 and 30 add furtherstructural

limitations. Accordingly, Applicant respectfully requests reconsideration and withdrawal of these

rejections.

35 U.S.C. § 112, 4th paragraph

Claims 29-30, 33-34, 36, and 69 were rejected under 35 U.S.C. § 112, 4th paragraph,as

being of improper dependent form for failing to further limit the subject matter of the claim upon

whichit depends. Applicant respectfully traverses these rejections.

Claims 29 and 30 recite furtherstructural limitations as asserted above with respect to the

indefiniteness rejections.

Claims 33, 36, and 69 are cancelled herein.
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Claim 34 recites a further structural limitation by reciting a limitation on the

configuration of the power source. Such a limitation on the power source is not dependent on a

particular mannerof operating the emitter. As such, claim 34 1s a proper dependent on the

apparatus claim 27.

Accordingly, Applicant respectfully requests reconsideration and withdrawalof the

rejections to claims.

Double Patenting

Claims 13-69 were rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1 and 13-27 of U.S. Patent No. RE 45,515. An electronic terminal

disclaimer with respect to U.S. Patent No. RE 45,515 is submitted herewith. Accordingly,

Applicant respectfully requests withdrawal of this rejection.

Claims 13-69 were provisionally rejected on the ground of nonstatutory double patenting

as being unpatentable over claims 13-69 of copending Application No. 14/601,340. Applicant

notes this rejection and will wait to address at the point of allowanceof either application.

Allowable Subject Matter

Applicant thanks Specialist Jastrzab for the indication that each of the independent claims

include allowable subject matter. Applicant has included language similar to that indicated as

being allowable, in both of the newly submitted independent claims (claims 70 and 80).

Support for New Claims 70-87

Applicant provides the following chart, which identifies support for the subject matter

defined in each of new claims 70-87 with reference to the specification and to the drawings.

Applicant submits that the citations to the specification and drawingsare not intended to be

exhaustive and that other support for the various claims may also be found throughout the

specification and drawings. Citations in this section are to the specification of the present reissue

application, which is U.S. Patent No. 7,670,495 (the ‘495 patent). Citations in the form: X:Y-Z,

refer to lines Y-Z of column X ofthe ‘495 patent. Citations in the form: FIG. X — No. Y, refer to

reference numeral Y offigure X of the ‘495 patent.
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A method for treating water

providing a flow-through oxygenator comprising an emitter for

electrolytic generation of bubbles of oxygen

Abstract

2:63-67

4:27-4]

9:3-18

10:7-16

Abstract

1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B 

a tubular housing defining an oxygenation chamberand having a

water inlet, a water outlet, a longitudinal water flow axis from the

inlet to the outlet, and an inward-facing surface that runs parallel to

the water flow axis and definesat least in part the oxygenation

chamber;

3:26-32

9:7-12

FIG. 7A — No. 3

 

at least two electrodes comprising an outside electrode and an inside

electrode, the outside and inside electrodes being positioned in the

oxygenation chamber, said outside and inside electrodes extending

in a direction that is parallel to the longitudinal axis,

the outside electrode opposing and separated from the inside

electrode by a distance of between 0.005 inches to 0.140 inches

within the chamber
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 3:25-30

FIG. 7A —No. 1, 2

FIG. 7B — No.1, 2

9:7-18

FIG. 7A

3:11-14

4:54

5:4-11
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the position and size of each electrode within the chamberdefines a

cross-section of the chamberthat has a water flow area within the

oxygenation chamberthrough which water may flow without

passing between electrodes of opposite polarity that are separated by

a distance of between 0.005 inches to 0.140 inches, wherein the

water flow area is greater than an area at the cross-section equal to

the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches

Page 273 of 1333

Page 29
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FIG. 7A

9:5-33

3:23-30

3:11-14

 

a powersourcein electrical communication with the outside and

inside electrodes, the power source configured to deliver a voltage to

the outside and inside electrodes, the voltage being less than or equal

to 28.3 volts, the power source being configured to deliver a current

to the outside and inside electrodes, the current being less than or

equal to 12.8 amps

passing water through the oxygenation chamber while electrical

current is applied to the outside and inside electrodes within the

chamberto produce oxygen in said water via electrolysis

9:35-45

3:27-35

2:63-67

 

each electrode of the emitter is positioned closer to the inward-

facing surface of the chamberthan to a longitudinal center axis of

the oxygenation chamber

FIG. 7A

9:7-12

 

the outside and inside electrodes of the emitter is positioned away

from a longitudinal center axis of the tubular housing and maintain

an unobstructed passageway parallel to the longitudinal center axis,

the passageway running longitudinally for at least the length of the

outside and inside electrodes within the chamber
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the unobstructed passagewayincludes the longitudinal center axis 
and is multiple times wider than the distance separating the opposing

inner and outer electrodes within the chamber 

the outside electrode defines a cross-sectional area between the

outside electrode and the inward-facing surface of the chamberthat

is substantially less than a cross-sectional area of said unobstructed

passageway

 
 

FIG. 7A — No. 4

FIG. 7B — No.5, 6

9:11-17

the emitter includes at least one conductors coupled to one of the

outside and inside electrodes, the at least one conductor exiting a

wall of the housing in a radial direction relative to a longitudinal

center axis of the housing 

the oxygen produced comprises nanobubbles

 

 
 
  

 

 

—

electrodes at a ratio of 1.75 ampsor less per 3 square inches of

 the power source deliversa currentto the outsideand

active electrode 

non-parallel anode portions FIG. 7A —No. 1, 2

 
 

9:7-11

3:25-28
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  the oxygen produced comprises nanobubbles

3:11-14

4:12-15

4:27-28  
 

‘Amethodfortreating water ‘Abstract
2:63-67

4:27-4]

9:3-18

10:7-16  providing a flow-through oxygenator comprising an emitter for Abstract

electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing defining an oxygenation chamber, said housing 3:26-32

having an outer wall that runs parallel to a longitudinal center axis of|9:7-12

the housing, said housing having a water inlet and a water outlet FIG. 7A — No. 3

at least two electrodes comprising an outside electrode and an inside|3:25-28

electrode, the outside and inside electrodes being positioned in the FIG. 7A — No.1, 2

oxygenation chamber, the outside and inside electrodes being 9:7-18

outside and inside electrodes respectively in that the outside and

inside electrodes are positioned relative to each other so that the

outside electrode is closer to the outer wall of the chamber than the

inside electrode is and so that the inside electrode is closer to the

longitudinal center axis than the outside electrodeis,
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the outside electrode opposing and separated from the inside FIG. 7A

electrode by a distance of between 0.005 inches to 0.140 inches 3:11-14

4:54

5:4-11

the at least two electrodes of the emitter being positioned away from|FIG. 7A

the longitudinal center axis and maintaining a longitudinal, FIG. 7B

unobstructed passagewayparallel to and including the longitudinal 9:7-18

center axis that runs for at least the length of theat least two

electrodes positioned within the chamber, the unobstructed

passageway having a substantially uniform cross-sectional area

along that length

Page 32
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the at least two electrodes of the emitter being positioned so that FIG. 7A

water may flow from the water inlet to the water outlet without 9:7-12

passing through a space between electrodes of opposite polarity 3:23-30

separated by a distance of between 0.005 inches to 0.140 inches 3:11-14 

the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the outer wall of the chamberthatis 9:7-18

substantially less than said cross-sectional area of the unobstructed

passageway 

passing water through the oxygenation chamber while applying 3:27-35

electrical current to the outside and inside electrodes to produce 2:63-67

oxygen in said water via electrolysis 
 

at least one of the outside andinside electrodes is in contact with at|FIG. 7A

least one wall ofthe tubular housing, said wall defining at least in

part the oxygenation chamber

 

the at least one electrode in contact with a wall of the tubular FIG. 7A

housing is in contact with the outer wall which is a curved wall of

the tubular housing
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the unobstructed passageway is multiple times wider than the 
distance separating the opposing outside and inside electrodes within

the chamber

said outer wall includes an inwardly-facing concave surface

at least one conductor coupled to one of the outside and

 

 - — IGa Tr

 

 
 

electrodes, the at least one conductor exiting a wall of the housing in|FIG. 7B — No. 5, 6

a radial direction relative to the longitudinal center axis ofthe 9:11-17

housing

 

 
 

FIG. 7A —No. 1, 2

9:7-11

3:25-28

non-parallel anode portions

 
  

the oxygen produced comprises nanobubbles of oxygen
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Response to Non-Final Office Action dated August 17, 2017 Page 34
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

CONCLUSION

Applicant requests a favorable examination of his continuation application for re-issue of

US.Patent No. 7,670,495.

Respectfully submitted,

CARLSON, CASPERS, VANDENBURGH,
LINDQUIST & SCHUMAN,P.A.
225 South Sixth Street, Suite 4200

Minneapolis, MN 55402
(612) 436-9617

Date October 9, 2017 By /Aaron W. Pederson/
Aaron Pederson

Reg. No. 58,607
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and TrademarkOffice

DocumentDescription: Electronic Terminal Disclaimer- Filed Department of Commerce

 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVERA
“PRIOR” PATENT

Title of Invention

FLOW-THROUGH OXYGENATOR

XM Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

>X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Oxygenator Water Technologies,Inc. 100%

The owner(s) with percentinterestlisted abovein the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date ofthe full statutory term of prior patent number(s)

RE45415

as the term ofsaid prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned.This agreementruns with any patent granted on the instant application and is binding upon the grantee,its successors
or assigns.

In making the abovedisclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:
- expires for failure to pay a maintenancefee;
- is held unenforceable;

- is found invalid by a court of competentjurisdiction;
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
- has all claims canceled by a reexamination certificate;
- is reissued; or

- is in any manner terminated prior to the expirationofits full statutory term as presently shortened by any terminal disclaimer.

@) Terminal disclaimer fee under 37 CFR 1.20(d)is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.O

Applicant claims the following fee status:

(@) Small Entity

© Micro Entity

© Regular Undiscounted

| hereby declare thatall statements made herein of my own knowledge aretrue and thatall statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge thatwillful false statements and
the like so madeare punishable byfine 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.
 

THIS PORTION MUST BE COMPLETEDBY THE SIGNATORYOR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that lam:

© An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 58607

A sole inventor

A joint inventor; | certify that | am authorized to sign this submission on behalf ofall of the inventors as evidenced by the
powerof attorney in the application

A joint inventor; all of whom are signing this request

Signat
(Aeronia

Name

 
Aaron W. Pederson 

*Statement under 37 CFR 3.73(b)is requiredif terminal disclaimeris signed by the assignee (owner).
Form PTO/SB/96 maybe used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal 

Application Number: 15085741

Filing Date: 30-Mar-2016 

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Filer: Aaron Wesley Pederson

Attorney Docket Number: 3406.005US3

 
Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a) 

Sub-Totalin

Description Fee Code Quantity Amount USD(S)

BasicFiling: 

STATUTORY OR TERMINAL DISCLAIMER

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

JA1599
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Extension-of-Time:

Miscellaneous: 
 

Total in USD ($) 160
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Doc Code: DISQ.E.FILE

DocumentDescription: Electronic Terminal Disclaimer — Approved

Application No. 15085741

Filing Date: 30-Mar-2016

Applicant/Patent under Reexamination: Senkiw

Electronic Terminal Disclaimerfiled on October 9, 2017

xX] APPROVED

This patentis subject to a terminal disclaimer

[J DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic AcknowledgementReceipt

EFS ID: 30602074 

Application Number: 15085741

International Application Number: 

Confirmation Number:

Title of Invention: FLOW-THROUGH OXYGENATOR

Application Type: Utility under 35 USC 111{a

 
Paymentinformation:

Submitted with Payment yes

Payment Type DA

Paymentwas successfully received in RAM $160

RAM confirmation Number 10101 7INTEFSW00014291502880

Deposit Account 502880

Authorized User Aaron Pederson

 
 

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

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Documentsupply fees) 
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37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document og . File Size(Bytes)}/ Multi Pages
Number DocumentDescription File Name MessageDigest|Part/.zip| (if appl.) 

33539

Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf bidd4cf9a1 35 1a9c72c24ah4b60sfacdaah4]

Warnings: 

Information: 

Fee Worksheet (SB06) fee-info.pdf 72034951 cOfc46037353a5c40afSGe755339)
efat

Warnings: 

Information: 

Total Files Size (in bytes)

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15}
Approved for use through 07/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit contains a valid OMB control number.

  

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

 

 
  

Application Number  
 

5085741

P016-03-30

lames Andrew Senkiw

Art Unit 3991

 Filing Date 

First Named Inventor 

Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US3

     
 

 

U.S.PATENTS [Remove] 

   
  
 

 

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
way Patent Number Issue Date : Relevant Passagesor RelevantInitial No Code! of cited Document :

Figures Appear

1

If you wish to add additional U.S. Patentcitation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS

Examiner] ,. Publication Kind|Publication Name of Patentee or Applicant Pages,Columns,Lines where
wie Cite No : Relevant Passages or RelevantInitial Number Code’) Date of cited Document :

Figures Appear

1

  
  

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

Examiner] Cite
Initial* No 
 
 

If you wish te add additional Foreign Patent Documentcitation information please click the Add button

FOREIGN PATENT DOCUMENTS [Remove]

Nameof Patentee or Pages,Columns,Lines
Country Kind|Publication Applicantof cited where Relevant
Code2i Code‘! Date PP Passagesor RelevantDocument .

Figures Appear 
 

Foreign Document
Number?

  NON-PATENTLITERATURE DOCUMENTS Remove 

Examiner] Cite
Initials*|No

   
Include nameof the author (in CAPITAL LETTERS}, title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), Ts
publisher, city and/or country where published.
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Application Number 15085741

Filing Date 2016-03-30 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|James Andrew Senkiw

Art Unit 3991

 

 Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US3

   
 

 

1 Application Serial No. 14/601,340, Applicant's AppealBrief, filed Nov. 21, 2017    
If you wish to add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

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

 

   

 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precedethe serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark hereiff
English languagetranslation is attached.
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Application Number 15085741

Filing Date 2016-03-30 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|James Andrew Senkiw

Art Unit 3991

 

Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US3

    
 

 

CERTIFICATION STATEMENT

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

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

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
A certification statement is not submitted herewith.

SIGNATURE

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

Signature ‘Aaron W. Pedersonf Date (YYYY-MM-DD) 2017-11-21   Name/Print Aaron W. Pederson Registration Number 8,607 

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

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, underauthority of 44 U.S.C. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records maybedisclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomesawareofa violation or potential violation of law or regulation.
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Electronic AcknowledgementReceipt

EFS ID: 31020599
 

Application Number: 15085741

International Application Number: 

Confirmation Number:

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Customer Number: 38846

Filer: Aaron Wesley Pederson

Filer Authorized By:

Attorney Docket Number: 3406.005US3

Receipt Date: 21-NOV-2017

Filing Date: 30-MAR-2016

Time Stamp: 18:40:24

Application Type: Utility under 35 USC 111{a)

 
Paymentinformation:

Submitted with Payment

 
File Listing:

Document eas . File Size(Bytes)}/ Multi Pages
Message Digest (if appl.)

1035004

Information Disclosure Statement (IDS)|15085741_IDS_dtd_11-21-201
Form (SB08) .pdf fa97d8cedc8944bSb7d3d0d 1051 fccd7al

Adaéc
 

Warnings: 
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Information:

AUS. Patent NumberCitation or a U.S. Publication NumberCitation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Messageif
youare citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be madeavailable
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non PatentLiterature will be manually reviewed and keyed into USPTO systems.

1901114

Appeal_Brief-11-21-2017_SIGN
Non PatentLiterature ED.pdf Sad1 fffcc35047bdef2a9e7bc7c+ eccbOFS5]

Oc

Warnings: 

Information:

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (03-15}
Approved for use through 07/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit contains a valid OMB control number.

  

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

 

 
  

Application Number  
 

5085741

P016-03-30

lames Andrew Senkiw

Art Unit 3991

 Filing Date 

First Named Inventor 

Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US3
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Application Number 15085741

Filing Date 2016-03-30

INFORMATION DISCLOSURE First Named Inventor|James Andrew Senkiw
STATEMENT BY APPLICANT (. 3091
( Not for submission under 37 CFR 1.99)

Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US3
 

 

1 Application Serial No. 14/601,340, Applicant's Reply Brief, filed Feb. 26, 2018, pp. 1-15

 

2 Application Senal No. 14/601,340, Examiner's Answer, mailed Feb. 13, 2018, pp. 1-35   
 

If you wish to add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered LC.
*EXAMINER:Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy ofthis form with next communication to applicant.
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Standard ST.3). 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precedethe serial numberof the patent document.
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Application Number 15085741

Filing Date 2016-03-30 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|James Andrew Senkiw

Art Unit 3991

 

Examiner Name Jastrzab, Krisanne Marie

Attorney Docket Number 3406.005US3

    
 

 

CERTIFICATION STATEMENT

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

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

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

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

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

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
A certification statement is not submitted herewith.

SIGNATURE

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

Signature ‘Aaron W. Pedersonf Date (YYYY-MM-DD) 2018-02-27   Name/Print Aaron W. Pederson Registration Number 8,607 

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

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

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

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

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

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

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

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, underauthority of 44 U.S.C. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records maybedisclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomesawareofa violation or potential violation of law or regulation.
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First Named Inventor/Applicant Name: James Andrew Senkiw
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AUS. Patent NumberCitation or a U.S. Publication NumberCitation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Messageif
youare citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be madeavailable
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
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If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
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National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
JA1615

OWTEx. 2119

Page 297 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 298 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 298 of 1333

PTO/SB/25

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

DocumentDescription: Electronic Terminal Disclaimer- Filed Department of Commerce

 

Electronic Petition Request TERMINALDISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE"APPLICATION

Title of Invention

FLOW-THROUGH OXYGENATOR

XM Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

>X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Oxygenator Water Technologies,Inc. 100%

The owner(s) of percent interestlisted above in the instant application hereby disclaims, except as provided below,the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

14601340 filed on 01/21/2015

as the term of any patent granted on said reference application may be shortened by any terminal disclaimerfiled prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned.This agreement runs with any patent granted on the instant application and is binding upon the grantee,its
successors or assigns.

In making the abovedisclaimer, the owner does notdisclaim the terminal part of any patent granted on the instant application
that would extend to the expiration dateofthe full statutory term of any patent granted onsaid reference application, "as the
term of any patent granted onsaid reference application may be shortened by any terminal disclaimerfiled prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expiresfor failure to pay a maintenancefee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexaminationcertificate, is reissued, or is in any manner terminated prior to the expirationofits full statutory term as shortened
by any terminal disclaimerfiled prior to its grant. 

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.O

Applicant claims the following fee status:

(@) Small Entity

© Micro Entity

© Regular Undiscounted

| hereby declare thatall statements made herein of my own knowledge aretrue and thatall statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge thatwillful false statements and
the like so madeare punishable byfine 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.
 

THIS PORTION MUST BE COMPLETEDBY THE SIGNATORYOR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that lam:

© An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 58607

A sole inventor

A joint inventor; | certify that | am authorized to sign this submission on behalf ofall of the inventors as evidenced by the
powerof attorney in the application

A joint inventor; all of whom are signing this request

Signat
(Aeronia

Name

 
Aaron W. Pederson 

*Statement under 37 CFR 3.73(b)is requiredif terminal disclaimeris signed by the assignee (owner).
Form PTO/SB/96 maybe used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal 

Application Number: 15085741

Filing Date: 30-Mar-2016 

Title of Invention: FLOW-THROUGH OXYGENATOR

First Named Inventor/Applicant Name: James Andrew Senkiw

Filer: Aaron Wesley Pederson

Attorney Docket Number: 3406.005US3

 
Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a) 

Sub-Totalin

Description Fee Code Quantity Amount USD(S)

BasicFiling: 

STATUTORY OR TERMINAL DISCLAIMER

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Miscellaneous: 
 

Total in USD ($) 160
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Doc Code: DISQ.E.FILE

DocumentDescription: Electronic Terminal Disclaimer — Approved

Application No. 15085741

Filing Date: 30-Mar-2016

Applicant/Patent under Reexamination: Senkiw

Electronic Terminal Disclaimerfiled on June 29, 2018

xX] APPROVED

This patentis subject to a terminal disclaimer

[J DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic AcknowledgementReceipt

EFS ID: 33050474 

Application Number: 15085741

International Application Number: 

Confirmation Number:

Title of Invention: FLOW-THROUGH OXYGENATOR

Application Type: Utility under 35 USC 111{a

 
Paymentinformation:

Submitted with Payment yes

Payment Type DA

Paymentwas successfully received in RAM $160

RAM confirmation Number 07021 8INTEFSW00000677502880

Deposit Account 502880

Authorized User Aaron Pederson

 
 

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

37 CFR 1.19 (Document supply fees)

37 CFR 1.21 (Miscellaneous fees and charges) 
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File Listing:

Document og . File Size(Bytes)}/ Multi Pages
Number DocumentDescription File Name MessageDigest|Part/.zip| (if appl.) 

34088

Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf F7cadSd44 bavezaohaz26ShS90cSc0e29e|
hSasd

Warnings: 

Information: 

Fee Worksheet (SB06) fee-info.pdf acl cSaaf46ed8da281 6167d57d1602181c|
ede98

Warnings: 

Information: 

Total Files Size (in bytes)

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown onthis
AcknowledgementReceiptwill establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptance of the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

CONTINUATION REISSUE APPLICATION

Applicant(s) James Andrew Senkiw

Filing Date March 30, 2016

Continuation Reissue of
7,670,495

U.S. Patent No. Supplemental Responsefor

fIissued||March2,2010,2, 2010 Continuation Reissue Applicationarch?2210_|Conn Patent No. 7,670,495
MARIE Pursuant to 37 C.F.R. §1.173(b) 

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Please consider the following:

Amendments to the Claims, beginning at page 2 of this paper, and

Remarks, beginning on page 18 of this paper.
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Supplemental Response Page 2
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

IN THE CLAIMS

This listing of the claims will replaceall prior listings of the claims.

1-12. (Cancelled)

13. (New-Amended) A method for treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of
 

bubbles of oxygen, the emitter including:
 

a tubular housing having a water inlet, a water outlet, and a longitudinal water

flow axis from the inlet to the outlet: 

at least two electrodes comprising a first electrode and a second electrode,the first

and second electrodes being positioned in the tubular housing, thefirst electrode

opposing and separated from the second electrode by a distance of between 0.005 inches

to 0.140 inches within the tubular housing:

each electrode of the emitter is positioned so that substantiallyall points midway

between all opposing electrodes are closer to a surface ofthe tubular housing than to a

center point within the tubular housing and so that at least some water mayflow from the

water inlet to the water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inches to 0.140 inches;
 

a power source in electrical communication with the electrodes, the power source

configured to deliver a voltage to the electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to the electrodes, the

current being less than or equal to 12.8 amps;
 

passing water through the tubular housing while electrical current is applied to the
 

electrodes producing oxygen in said water via electrolysis.

14. (New-Amended) The method of claim 13 wherein the tubular housing includes an inward-

facing surface that runsparallel to the longitudinal axis;

wherein the first and second electrodes extend in a direction that is parallel to the

longitudinal axis.
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Supplemental Response Page 3
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

15. (New-Amended) The method of claim 13 wherein the tubular housing includes an inward-

facing surface that runsparallel to the longitudinal axis:
 

wherein the first and second electrodes extend in a direction parallel to the longitudinal

axis. and—_—>

wherein each electrode of the emitter is positioned closer to the inward-facing surface

than to the longitudinal axis at the center of the tubular housing.

16. (New) The method of claim 13 wherein at least one of the electrodes is a stainless steel mesh

orscreen,

17. (New-Amended) The method of claim 13 wherein the first and second electrodes are

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the center axis, the passageway running longitudinally for at

least the length of the first and second electrodes positioned within the tubular housing.

18. (New-Amended) The method of claim 17 wherein the unobstructed passageway includes

the center axis and is multiple times wider than the distance separating the opposingfirst and

second electrodes within the tubular housing.
 

19. (New-Amended) The method of claim 17 wherein the first and second electrodes comprise

an_outside electrode and an inside electrode 

wherein the first and second electrodes extend in a longitudinal direction parallel to the

longitudinal axis and an inward-facing surface of the tubular housing, the outside and inside
 

electrodes being outside and inside electrodes respectively in that the first and second electrodes

are positioned relative to each other so that the outside electrode is closer to an outer wall of the

chamberthan the inside electrode is and so that the inside electrode is closer to the longitudinal

axis at the center of the tubular housing than the outside electrodeis,
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Supplemental Response Page 4
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.
 

20. (New-Amended) The method of claim 13 wherein the first and second electrodes are

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to and including the center axis, the passagewayrunningfor at
 

least the length of the first and second electrodes positioned within the housing;

wherein the first and second electrodes comprise an outside electrode and an inside

electrode;SSS

wherein the first and second electrodes extend in a longitudinal direction parallel to the

longitudinal axis and an inward-facing surface of the tubular housing;

the outside and inside electrodes being outside and inside electrodes respectively in that

the first and second electrodes are positioned relative to each other so that the outside electrodeis

closer to an outer wall of the chamberthan the inside electrode is and so that the inside electrode

 

 

is closer to the longitudinal axis at the center of the tubular housing than the outside electrode1s:

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway; and
 

wherein the tubular housing of the emitter is round.

21. (New) The method ofclaim 19 wherein said inward-facing surface is a concave surface.

22. (New-Amended) The method of claim 13 further including at least one conductor coupled to
 

one of the first and second electrodes, the at least one conductor exiting a wall of the housing ina 

radial direction relative to the longitudinal axis of the housing.

23. (New) The method of claim 13 wherein the oxygen produced comprises microbubbles.
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Supplemental Response Page 5
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

24. (New) The method of claim 13 wherein the power source delivers a currentto the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.

25. (New-Twice Amended) The method of claim 13 wherein the first electrode includesafirst

anode element and the second electrode includesa first cathode element, and wherein the emitter

includes a second anode element non-parallel to the first anode element, and wherein the emitter

includes a second cathode element non-parallel to the first cathode element.

 

26. (New) The method of claim 13 wherein the oxygen produced comprises nanobubbles.

27. (New-Twice Amended) An emitter for electrolytic generation of bubbles of oxygen in water,

the emitter comprising:

a tubular housing defining an oxygenation chamber and having a water inlet, a water

outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-facing surface

that runs parallel to the water flow axis and definesat least in part the oxygenation chamber,

at least two electrodes comprising an outside electrode and an inside electrode, the

outside and inside electrodes being positioned in the oxygenation chamber, said outside and

inside electrodes extending in a direction that is parallel to the longitudinal axis, the outside

electrode opposing and separated from the inside electrode by a distance of between 0.005 inches

 

to 0.140 inches within the chamber.

wherein the position and size of each electrode within the chamberdefines a cross-

section of the chamberthat has a water flow area within the oxygenation chamber through which

water mayflow without passing between electrodes of opposite polarity that are separated by a

 

distance of between 0.005 inches to 0.140 inches, wherein the water flow area is greater than an

area at the cross-section equal to the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches

wherein at least a portion of the outside electrode positioned in the chamberis closer to

the inward-facing surface of the oxygenation chamberthan to a longitudinal center axis of the

oxygenation chamber: and
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a powersource in electrical communication with the outside and inside electrodes, the

power source configured to deliver a voltage to the outside and inside electrodes, the voltage

being less than or equal to 28.3 volts, the power source being configured to deliver a current to

the outside and inside electrodes, the current being less than or equal to 12.8 amps.

28. (New-Amended) The emitter of claim 27 wherein each electrode is positioned closer to the

inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

29. (New-Twice Amended) The emitter of claim 27 wherein the outside and inside electrodes

are positioned away from the longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the center axis, the passageway running longitudinally forat

least the length of the outside and inside electrodes positioned within the chamber.

30. (New-Amended) The emitter of claim 29 wherein the unobstructed passageway includes the

center axis and is multiple times wider than the distance separating the opposing inner and outer

electrodes within the chamber.

31. (New-Amended) The emitter of claim 30 wherein the outside electrode defines a cross-

sectional area between the outside electrode and the inward-facing surface of the chamberthatis

substantially less than a cross-sectional area of said unobstructed passageway.

32. (New-Twice Amended) The emitter of claim 27 comprising at least one conductor coupled

to one of the outside and inside electrodes, the at least one conductor exiting a wall of the

housing in a radial direction relative to the longitudinal center axis of the housing.

33. (Cancelled)
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34. (New-Twice Amended) The emitter of claim 27 wherein the power source is configured to

deliver a current to the electrodes at a ratio of 1.75 ampsor less per 3 square inches of active

electrode.

35. (New-Thrice Amended) The emitter of claim 27 wherein the outer electrode includes a first

anode element and the inner electrode includesa first cathode element, and wherein the emitter 

includes a second anode element non-parallel to the first anode element, and wherein the emitter
 

includes a second cathode element non-parallel to the first cathode element.
 

36. (Cancelled)

37. (New-Amended) A methodfortreating water comprising:
 

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:

a tubular housing defining an oxygenation chamber and having a water inlet, and

a water outlet;eee

at least two electrodes comprising a first electrode and a second electrode,the first

and second electrodes being positioned in the oxygenation chamber,thefirst electrode

opposing and separated from the second electrode by a distance of between 0.005 inches
 

to 0.140 inches, a portion of at least one of the first and second electrodes being in

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber, wherein each electrode is positioned within the oxygenation

chamberso that a cross section of the oxygenation chamberincludes a water flow area
 

that allows water to avoid passing between electrodes separated by 0.005 inches to 0.140
 

inches:

a power source in electrical communication with the first and second electrodes

the power source configured to deliver a voltage to the first and second electrodes, the

voltage being less than or equal to 28.3 volts, the power source being configured to

deliver a currentto the first and second electrodes, the current being less than or equal to
 

12.8 amps;
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passing water through the tubular housing while electrical current is applied to thefirst

and second electrodes to produce oxygen in said watervia electrolysis.

38. (New) The method of claim 37 wherein the tubular housing has a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal center axis; and

wherein each electrode of the emitter is positioned so that substantiallyall points midway

between all opposing electrodes inside the chamberare closer to said inwardly-facing surface

than to the longitudinal centeraxis.
 

39. (New-Amended) The method of claim 37 wherein the chamber has a longitudinal center axis

and an inward-facing surface that runs parallel to the longitudinal axis,

wherein the first and second electrodes extend in a direction that is parallel to the

longitudinal axis.

40. (New) The method of claim 39 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamberthan to the longitudinal center axis of the oxygenation

chamber.

41. (New-Amended) The method of claim 37 wherein the at least one electrode in contact with a
 

wall of the tubular housing is in contact with a curved wall of the tubular housing.

42. (New-Amended) The method of claim 37 wherein the outside and inside electrodes are

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the center axis, the passageway running longitudinally for at

least the length of the outside and inside electrodes positioned within the chamber.

43. (New) The method ofclaim 42 wherein the unobstructed passagewayincludes the center

axis and is multiple times wider than the distance separating the opposing first and second

electrodes within the chamber.
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44, (New-Amended) The method of claim 42 wherein the chamber has an inward-facing surface

that runs parallel to the longitudinal axis;

wherein thefirst and second electrodes being outside and inside electrodes respectively in
 

that the first and second electrodes are positioned relative to each other so that the outside

electrode is closer to an outer wall of the chamberthan the inside electrode is and so that the

inside electrode is closer to the longitudinal axis at the center of the tubular housing than the

outside electrode is: anderrr

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the inward facing surface of the tubular housing that is substantially less than a cross-

sectional area of the unobstructed passageway.

 

45. (New-Amended) The method of claim 37 wherein the emitter includes at least one conductor

coupled to one ofthefirst and second electrodes, the at least one conductor exiting a wall of the

housing in a radial direction relative to a longitudinal axis of the housing.

46. (New) The method ofclaim 37 wherein the oxygen produced comprises microbubbles.

47. (New) The method of claim 37 wherein the power source delivers a current to the electrodes

at a ratio of 1.75 ampsor less per 3 square inchesofactive electrode.
 

48. (New-Twice Amended) The method of claim 37 whereinthe first electrode includesafirst

anode element and the second electrode includesa first cathode element, and wherein the emitter 

includes a second anode element non-parallel to the first anode element, and wherein the emitter

includes a second cathode element non-parallel to the first cathode element.
 

49. (New) The method of claim 37 wherein the oxygen produced comprises nanobubbles.

50. (New-Amended) A method fortreating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:

JA1631

OWTEx. 2119

Page 313 Tennant Company v. OWT
IPR2021-00625



CASE 0:20-cv-00358-ECT-HB   Doc. 74-1   Filed 06/09/21   Page 314 of 1333

CASE0:20-cv-00358-ECT-HB Doc. 74-1 Filed 06/09/21 Page 314 of 1333

Supplemental Response Page 10
Serial Number: 15/085,741 Dkt: 3406.005US3
Filing Date: March 30, 2016
‘litle: FLOW-THROUGH OXY GENATOR(Ke-issuc of U.S. Patent No. 7,670,495)

a tubular housing defining an oxygenation chamber, said housing having an

inward-facing surface that defines at least in part the oxygenation chamber, the tubular

housing having a water inlet, and a water outlet;
 

at least two electrodes comprising an outside electrode and an inside electrode,

the outside and inside electrodes being positioned in the oxygenation chamber, said

outside and inside electrodes extending in a direction that runs parallel to the inward-

facing surface, the outside and inside electrodes being outside and inside electrodes
 

respectively in that the outside and inside electrodes are positioned relative to each other
 

so that the outside electrode is closer to the inward-facing surface of the chamber than the

inside electrode is and so that the inside electrode is closer to the longitudinal center axis

than the outside electrode is, the outside electrode opposing and separated from the inside

electrode bya distance of between 0.005 inches to 0.140 inches within the chamber:
 

wherein each electrode of the emitter is positioned closer to the inward-facing

surface of the chamber than to a midpoint of the tubular housing and so that at least some

water mayflow through an unobstructed passageway from the waterinlet to the water

outlet without passing through a space between electrodes of opposite polarity separated

by_a distance of between 0.005 inches to 0.140 inches;

passing water through the oxygenation chamber while applying electrical current to the

electrodes to produce oxygen in said water via electrolysis.
 

51. (New-Amended) The method of claim 50 wherein the tubular housing defines a longitudinal

center axis that lies in the oxygenation chamber and wherein the unobstructed passageway

includes the longitudinal center axis.
 

52. (New) The method of claim 50 wherein at least one of the outside and inside electrodes is in

contact with at least one wall of the tubular housing, said wall defining at least in part the

oxygenation chamber.

53. (New-Amended) The method of claim 52 wherein the at least one electrode in contact with a
 

wall of the tubular housing is in contact with a curved wall of the tubular housing.
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54. (New) The method of claim 50 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing inner and outer electrodes within the chamber.

55. (New) The method ofclaim 54 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.
 

56. (New) The method of claim 55 wherein said inward-facing surface is a concave surface.

57. (New-Amended) The method of claim 50 wherein the emitter includes at least one conductor

coupled to one of the outside and inside electrodes, the at least one conductor exiting a wall of

the housing in a radial direction relative to a longitudinal center axis of the housing.

58. (New) The method of claim 50 wherein the oxygen produced comprises microbubbles of

oxygen.

59. (New) The method of claim 50 wherein the electrical current is applied to the electrodes at a

ratio of 1.75 ampsor less per 3 square inchesofactive electrode.
 

60. (New-Twice Amended) The method of claim 50 wherein the outside electrode includes a

first anode element and the inside electrode includesa first cathode element, and wherein the 

emitter includes a second anode element non-parallel to the first anode element, and wherein the

emitter includes a second cathode element non-parallel to the first cathode element.
 

61. (New) The method of claim 50 wherein the oxygen produced comprises nanobubbles of

oxygen.

62. (New-Thrice Amended) An emitter for electrolytic generation of bubbles of oxygen in water,

the emitter comprising:
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a tubular oxygenation chamber, said chamber having an outer wall that runs parallel to a

longitudinal center axis of the chamber, said chamber having a water inlet and a water outlet

at least two electrodes comprising an outside electrode and an inside electrode, the
 

outside and inside electrodes being positioned in the oxygenation chamber, the outside and inside

electrodes being outside and inside electrodes respectively in that the electrodes are positioned

relative to each other so that the outside electrode is closer to the outer wall of the chamber than

the inside electrode is and so that the inside electrode is closer to the longitudinal center axis than

the outside electrode is, the outside electrode opposing and separated from the inside electrode
 

by_a distance of between 0.005 inches to 0.140 inches: 

the at least two electrodes being positioned away from the center axis and maintaining a

longitudinal, unobstructed passageway parallel to and including the center axis that runs for at

least the length of the at least two electrodes positioned within the chamber, the unobstructed

passagewayhaving a substantially uniform cross-sectional area along that length, the at least two

electrodes being positioned so that water may flow from the water inlet to the water outlet

without passing through a space between electrodes of opposite polarity separated by a distance

of between 0.005 inches to 0.140 inches: 

wherein the outside electrode defines a cross-sectional area between the outside electrode

and the outer wall of the chamberthat is substantially less than said cross-sectional area of the

unobstructed passageway.

63. (New-Twice Amended) The emitter of claim 62 wherein at least one of the outside and

inside electrodes is in contact with at least one wall of the tubular oxygenation chamber.

64. (New-Thrice Amended) The emitter of claim 63 wherein the at least one electrode in contact
 

with a wall of the tubular oxygenation chamberis in contact with the outer wall, and wherein the

outer wall is a curved wall of the oxygenation chamber.

65. (New-Amended) The emitter of claim 62 wherein the unobstructed passageway is multiple

times wider than the distance separating the opposing outside and inside electrodes within the

chamber.
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66. (New-Amended) The emitter of claim 62 wherein said outer wall includes an inwardly-

facing concave surface.

67. (New-Thrice Amended) The emitter of claim 62 comprising at least one conductor coupled

to one of the outside and inside electrodes, the at least one conductor exiting a wall of the

chamberin a radial direction relative to the longitudinal center axis of the chamber.
 

68. (New-Thrice Amended) The emitter of claim 62 wherein the outside electrode includes a

first anode element and the inside electrode includesa first cathode element, and wherein the 

emitter includes a second anode element non-parallel to the first anode element, and wherein the

emitter includes a second cathode element non-parallel to the first cathode element.
 

69. (Cancelled)

70. (New) A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:

a tubular housing defining an oxygenation chamber and having a waterinlet, a
 

water outlet, a longitudinal water flow axis from the inlet to the outlet, and an inward-

facing surface that runs parallel to the water flow axis and definesat least in part the

oxygenation chamber;

at least two electrodes comprising an outside electrode and an inside electrode
 

the outside and inside electrodes being positioned in the oxygenation chamber, said

outside and inside electrodes extending in a direction that is parallel to the longitudinal

axis, the outside electrode opposing and separated from the inside electrode by a distance

of between 0,005 inches to 0.140 inches within the chamber.

 

 

wherein the position and size of each electrode within the chamberdefines a

cross-section of the chamberthat has a water flow area within the oxygenation chamber

through which water may flow without passing between electrodes of opposite polarity
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that are separated bya distance of between 0.005 inches to 0.140 inches, wherein the

water flow area is greater than an area at the cross-section equalto the total area between

electrodes of opposite polarity that are separated by a distance of between 0.005 inches to

0.140 inches: and 

a power source in electrical communication with the outside and inside electrodes,

the power source configured to deliver a voltage to the outside and inside electrodes, the

voltage being less than or equal to 28.3 volts, the power source being configured to

deliver a current to the outside and inside electrodes, the current being less than or equal

to12.8amps,

passing water through the oxygenation chamber while electrical current is applied to the

outside and inside electrodes within the chamber to produce oxygen in said water via

electrolysis.

71. (New) The method of claim 70 wherein each electrode of the emitter is positioned closer to

the inward-facing surface of the chamberthan to a longitudinal center axis of the oxygenation

chamber.

72. (New) The method of claim 70 wherein the outside and inside electrodes of the emitter is

positioned away from a longitudinal center axis of the tubular housing and maintain an

unobstructed passageway parallel to the longitudinal center axis, the passageway running

longitudinally for at least the length of the outside and inside electrodes within the chamber.

73. (New) The method of claim 72 wherein the unobstructed passageway includes the

longitudinal center axis and is multiple times wider than the distance separating the opposing

inner and outer electrodes within the chamber.

74. (New) The method of claim 73 wherein the outside electrode defines a cross-sectional area

between the outside electrode and the inward-facing surface of the chamberthat is substantially

less than a cross-sectional area of said unobstructed passageway.
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75. (New) The method of claim 70 wherein the emitter includes at least one conductor coupled to

one of the outside and inside electrodes, the at least one conductor exiting a wall of the housing

in a radial direction relative to a longitudinal center axis of the housing.
 

76. (New) The method ofclaim 70 wherein the oxygen produced comprises nanobubbles.

77. (New) The method of claim 70 wherein the power source delivers a current to the outside and
 

inside electrodes at a ratio of 1.75 ampsor less per 3 square inchesof active electrode.
 

78. (New-Amended) The method of claim 70 wherein the outside electrode includesa first anode

element and the inside electrode includesa first cathode element, and wherein the emitter 

includes a second anode element non-parallel to the first anode element, and wherein the emitter

includes a second cathode element non-parallel to the first cathode element.

79. (New) The method of claim 78 wherein the oxygen produced comprises nanobubbles.

80. (New-Amended) A methodfor treating water comprising:

providing a flow-through oxygenator comprising an emitter for electrolytic generation of

bubbles of oxygen, the emitter including:
 

a tubular oxygenation chamber, said chamber having an outer wall that runs

parallel to a longitudinal center axis of the chamber, said chamber having a waterinlet

and a wateroutlet;

at least two electrodes comprising an outside electrode and an inside electrode

the outside and inside electrodes being positioned in the oxygenation chamber, the

outside and inside electrodes being outside and inside electrodes respectively in that the

outside and inside electrodes are positioned relative to each other so that the outside

electrode is closer to the outer wall of the chamber than the inside electrode is and so that

 

the inside electrode is closer to the longitudinal center axis than the outside electrodeis,

the outside electrode opposing and separated from the inside electrode by a distance of

between 0.005 inches to 0.140 inches:a{SaTSeae_——eSSSO
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the at least two electrodes of the emitter being positioned away from the

longitudinal center axis and maintaining a longitudinal. unobstructed passagewayparallel

to and including the longitudinal center axis that mins for at least the length of the at least

two electrodes positioned within the chamber, the unobstructed passageway having a

substantially uniform cross-sectional area along that length, the at least two electrodes of

the emitter being positioned so that water may flow from the waterinlet to the water

outlet without passing through a space between electrodes of opposite polarity separated

by a distance of between 0.005 inches to 0.140 inches:
 

wherein the outside electrode defines a cross-sectional area between the outside

electrode and the outer wall of the chamberthat is substantially less than said cross-

sectional area of the unobstructed passageway: and

passing water through the oxygenation chamber while applying electrical current to the

outside and inside electrodes to produce oxygen in said water via electrolysis.

81. (New-Amended) The method of claim 80 wherein at least one of the outside and inside

electrodes is in contact with at least one wall of the tubular oxygenation chamber.

82. (New-Amended) The method of claim 81 wherein the at least one electrode in contact with a

wall of the tubular oxygenation chamberis in contact with the outer wall, and wherein the outer

wall is a curved wall of the oxygenation chamber.

83. (New) The method of claim 80 wherein the unobstructed passageway is multiple times wider

than the distance separating the opposing outside and inside electrodes within the chamber.

84. (New) The method of claim 80 wherein said outer wall includes an inwardly-facing concave

surface.

85. (New-Amended) The method of claim 80 wherein the emitter includes at least one conductor

coupled to one of the outside and inside electrodes, the at least one conductor exiting a wall of

the chamberin a radial direction relative to the longitudinal center axis of the chamber.
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86. (New-Amended) The method of claim 80 wherein the outside electrode includesa first anode

element and the inside electrode includesa first cathode element, and wherein the emitter
 

includes a second anode element non-parallel to the first anode element, and wherein the emitter

includes a second cathode element non-parallel to the first cathode element.

87. (New) The method of claim 86 wherein the oxygen produced comprises nanobubbles of

oxygen.
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REMARKS

Applicant respectfully requests entry of this supplemental reply as it was requested by

Specialist Jastrzab in order to address items raised during the examiner-initiated interview on

June 13",

Theoriginal claims 1-12 of U.S. Patent No. 7,670,495 have been cancelled and claims

13-32, 34, 35, 37-68, and 70-87 have been added. Claims 25, 35, 48, 60, 62-64, 67, 68, 78, 80-

82, 85, and 86 are amended herein. As a result, 13-32, 34, 35, 37-68, and 70-87 are pending in

this application. The claims are marked with respect to the claims of the original patent being

reissued, U.S. Patent No. 7,670,495.

Examiner Interview Summary

Applicant’s representative, Aaron Pederson (Reg. No. 58,607), thanks Specialist

Krisanne Jastrzab for the opportunity to discuss aspects of this application during an examiner-

initiated telephone interviews on June 13™ and June 25", 2018.

During the interview on June 13" three items were discussed. First, Specialist Jastrzab

requested that Applicantfile a terminal disclaimer to overcomethe provisional nonstatutory

double patenting rejection with respect to claims 13-69 of copending Application No.

14/601,340. Second, Specialist Jastrzab indicated that the language of claims 25, 35, 48, 60, 68,

78, and 86 presented in the Applicant’s response dated October 9"", 2017 was notsufficiently tied

to languageof their corresponding independent claims. Third, Specialist Jastrzab indicated that

claim 80 included unclear languagereciting that an outer wall was both a part ofa recited

chamberand a part of a recited housing. Specialist Jastrzab also indicated that other than the

three items discussed,all rejections to the claims in the Office Action dated August 17, 2017

were overcome by Applicant’s previous response. Applicant’s representative agreed to review

the three items discussed and get back to Specialist Jastrzab.

During the interview on June 25", Applicant’s representative and Specialist Jastrzab

again discussed the three items. Applicant’s representative indicated that Applicant would submit

a terminal disclaimer as requested to overcomethe outstanding double patent rejection.

Applicant’s representative also indicated that Applicant had prepared proposed amendments to

address items two and three discussed during the June 13" interview. Specialist Jastrzab
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indicated she would review the proposed amendments and get back to the Applicant’s

representative.

On June 27"Specialist Jastrzab called Applicant’s representative and indicated that the

proposed amendments sufficiently addressed items two and three and requested submission of

the amendments in a supplementalreply.

Applicant’s representative believes the substance and scopeofthe telephoneinterviewsis

accurately captured in the summary above and requests notification from the Specialist if there is

any discrepancy. Applicant’s representative thanks Specialist Jastrzab for reaching out to discuss

these items.

Double Patenting

Claims 13-69 were provisionally rejected on the ground of nonstatutory double patenting

as being unpatentable over claims 13-69 of copending Application No. 14/601,340. An

electronic terminal disclaimer with respect to U.S. Application No. 14/601,340 is submitted

herewith. Accordingly, Applicant respectfully requests withdrawal of this rejection.

Claim Amendments

Claim amendmentsidentical to those proposed to Specialist Jastrzab in the interview of

June 25" are submitted herewith. Applicant respectfully submits that these amendments address

the items raised in the examiner-initiated interview and that claims 13-32, 34, 35, 37-68, and 70-

87 are now in condition for allowance.

Support for Current Claims 13-32, 34, 35, 37-68, and 70-87

Applicant provides the following chart, which identifies support for the subject matter

currently defined in each of pending claims 13-32, 34, 35, 37-68, and 70-87 with referenceto the

specification and to the drawings. Applicant submits that the citations to the specification and

drawingsare not intended to be exhaustive and that other support for the various claims mayalso

be found throughout the specification and drawings. Citations in this section are to the

specification of the present reissue application, which is U.S. Patent No. 7,670,495 (the ‘495
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patent). Citations in the form: X:Y-Z, refer to lines Y-Z of column X of the ‘495 patent. Citations

in the form: FIG. X — No.Y,refer to reference numeral Y offigure X of the ‘495 patent.

 

A methodfor treating water Abstract

2:63-67

4:27-41

9:3-18

10:7-16 

providing a flow-through oxygenator comprising an emitter for Abstract

electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing having a waterinlet, a water outlet, and a 3:26-32

longitudinal water flow axis from theinlet to the outlet 9:7-11

FIGS. 7A-No. 3

FIGS. 7B

at least two electrodes comprisingafirst electrode and a second FIG. 7A

electrode, the first and second electrodes being positioned in the 3:11-14

tubular housing,the first electrode opposing and separated from the|4:54

second electrode by a distance of between 0.005 inches to 0.140 5:4-11

inches within the tubular housing

 
each electrode ofthe emitter is positioned so that substantiallyall FIG. 7A

points midway betweenall opposing electrodes are closer to a 9:5-33

surface ofthe tubular housing than to a center point within the

tubular housing
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and so that at least some water may flow from the water inlet to the

water outlet without passing through a space between electrodes of

opposite polarity separated by a distance of between 0.005 inches to

0.140 inches

a powersource in electrical communication with the electrodes, the

powersource configured to deliver a voltage to the electrodes, the

voltage being less than or equal to 28.3 volts, the power source being

configured to deliver a current to the electrodes, the current being

less than or equal to 12.8 amps

Page 325 of 1333

Page 21
Dkt: 3406.005US3

FIG. 7A

9:5-33

3:23-30

3:11-14

9:35-45 (Table LL)

 

passing water through the tubular housing while electrical current is

applied to the electrodes producing oxygen in said water via

electrolysis

3:27-35

2:63-67

9:3-33

9:35-45 (Table IT) 

the tubular housing includes an inward-facing surface that runs

parallel to the longitudinal axis

FIG. 7A

9:7-12 

the first and second electrodes extend in a direction that is parallel to

the longitudinal axis

FIG. 7A

FIG. 7B

9:7-12

3:25-30 

 

the tubular housing includes an inward-facing surface that runs

parallel to the longitudinal axis

the first and second electrodes extend in a direction parallel to the

longitudinal axis

JA1643
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FIG. 7A

9:7-12

FIG. 7A

FIG. 7B

9:7-12

3:25-30
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each electrode of the emitter is positioned closer to the inward- FIG. 7A

facing surface than to the longitudinal axis at the center of the 9:7-12

tubular housing

at least one ofthe electrodes is a stainless steel mesh or screen 3:6-8

4:63-64

thefirst andsecondelectrodesarepositionedawayfroma_ ‘FIG. 7A

longitudinal center axis of the tubular housing and maintain an FIG. 7B

unobstructed passagewayparallel to the center axis, the passageway|9:7-18

running longitudinally for at least the length ofthe first and second

electrodes positioned within the tubular housing

the unobstructed passageway includes the center axis and is multiple|FIG. 7A

times wider than the distance separating the opposing first and

second electrodes within the tubular housing

the first and second electrodes comprise an outside electrode and an|3:25-28

inside electrode, the outside and inside electrodes being outside and|FIG 7A

inside electrodes respectivelyin that the first and second electrodes|9:7-18

are positioned relative to each other so that the outside electrode is

closer to an outer wall of the chamberthan the inside electrode is

and so that the inside electrodeis closer to the longitudinal axisat

the center of the tubular housing than the outside electrode is

the first and second electrodes extend in a longitudinal direction FIGS. 7A-7B

parallel to the longitudinal axis and an inward-facing surface of the|9:7-12

tubular housing 3:25-30
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the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the inward facing surface of the tubular 9:7-18

housing that is substantially less than a cross-sectional area of the

unobstructed passageway

the first and second electrodes are positioned away from a FIG. 7A

longitudinal center axis of the tubular housing and maintain an FIG. 7B

unobstructed passagewayparallel to and including the center axis, 9:7-18

the passageway runningforat least the length of the first and second

electrodes positioned within the housing

the first and second electrodes comprise an outside electrode and an|3:25-28

inside electrode, the outside and inside electrodes being outside and|FIG 7A

inside electrodes respectively in that the first and second electrodes|9:7-18

are positioned relative to each other so that the outside electrode is

closer to an outer wall of the chamberthan the inside electrode is

and so that the inside electrodeis closer to the longitudinal axis at

the center of the tubular housing than the outside electrode is

the first and second electrodes extend in a longitudinal direction FIGS. 7A-7B

parallel to the longitudinal axis and an inward-facing surface of the|9:7-12

tubular housing 3:25-30

the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the inward facing surface of the tubular 9:7-18

housing that is substantially less than a cross-sectional area of the

unobstructed passageway

the tubular housing of the emitter is round FIG. 7A

said inward-facing surface is a concave surface FIG. 7A
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FIG. 7A — No. 4

FIG. 7B — No.5, 6

9:11-17

at least one conductor coupled to oneofthe first and second  
 

electrodes, the at least one conductor exiting a wall of the housing in

 
 

a radial direction relative to the longitudinal axis of the housing 

the oxygen produced comprises microbubbles

 

the power source delivers a current to the electrodes at a ratio of 1.75|9:35-45 (Table I) 
  
 
  
 

 
ampsor less per 3 square inchesofactive electrode

 

FIG. 7A—No. 1, 2

9:7-11

3:25-28

the first electrode includesa first anode element and the second  
electrode includesa first cathode element, and wherein the emitter 

  
  
 

 

includes a second anode element non-parallel to the first anode

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element

 

the oxygen produced comprises nanobubbles

3:11-14

4:12-15

4:27-28
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An emitter for electrolytic generation of bubbles of oxygen in water Abstract

1:15-21

2:63-67

3:24-35

4:58

5:44-45

6:6

9:3-18

10:31-32 

a tubular housing defining an oxygenation chamberand having a

water inlet, a water outlet, a longitudinal water flow axis from the

inlet to the outlet, and an inward-facing surface that runs parallel to

the water flow axis and defines at least in part the oxygenation

chamber

3:26-32

9:7-12

FIG. 7A — No. 3

 

at least two electrodes comprising an outside electrode and an inside

electrode, the outside and inside electrodes being positioned in the

oxygenation chamber, said outside and inside electrodes extending

in a direction that is parallel to the longitudinal axis

the outside electrode opposing and separated from the inside

electrode by a distance of between 0.005 inches to 0.140 inches

within the chamber

JA1647
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 3:25-30

FIG. 7A—No. 1, 2

FIG. 7B — No.1, 2

9:7-18

FIG. 7A

3:11-14

4:54

5:4-11
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the position and size of each electrode within the chamberdefines a

cross-section of the chamberthat has a water flow area within the

oxygenation chamberthrough which water may flow without

passing between electrodes of opposite polarity that are separated by

a distance of between 0.005 inches to 0.140 inches, wherein the

water flow area is greater than an area at the cross-section equal to

the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches

Page 26
Dkt: 3406.005US3

FIG. 7A

9:5-33

3:23-30

3:11-14

 

at least a portion of the outside electrode positioned in the chamber

is closer to the inward-facing surface of the oxygenation chamber

than to a longitudinal center axis of the oxygenation chamber

FIG. 7A

9:7-12

 

a powersource in electrical communication with the outside and

inside electrodes, the power source configuredto deliver a voltage to

the outside and inside electrodes, the voltage being less than or equal

to 28.3 volts, the power source being configured to deliver a current

to the outside and inside electrodes, the current being less than or

equal to 12.8 amps

9:35-45 (Table IT)

 

each electrode is positioned closer to the inward-facing surface of

the chamberthanto the longitudinal center axis of the oxygenation

chamber

FIG. 7A

9:7-12

 

the outside and inside electrodes are positioned away from the

longitudinal center axis of the tubular housing and maintain an

unobstructed passagewayparallel to the center axis, the passageway

running longitudinally for at least the length of the outside and

inside electrodes positioned within the chamber
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the unobstructed passageway includes the center axis and is multiple 
times wider than the distance separating the opposing inner and

outer electrodes within the chamber 

the outside electrode defines a cross-sectional area between the

outside electrode and the inward-facing surface of the chamberthat

is substantially less than a cross-sectional area of said unobstructed

passageway

 

FIG. 7A — No. 4

FIG. 7B — No.5, 6

9:11-17

at least one conductor coupled to one of the outside and inside  
  
 
 

 

electrodes, the at least one conductor exiting a wall of the housing

in aradial direction relative to the longitudinal center axis of the

housing 

  
  
 
  
 

 
 

the power source is configured to deliver a current to the electrodes|9:35-45 (Table ITI)

at a ratio of 1.75 ampsorless per 3 square inchesofactive electrode 

the outer electrode includesa first anode elementand the inner FIG. 7A — No.1, 2

electrode includesa first cathode element, and wherein the emitter 9:7-11

includes a second anode element non-parallel to the first anode 3:25-28

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element

 
 
 

Abstract

2:63-67

4:27-41

9:3-18

A methodfortreating water

10:7-16
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providing a flow-through oxygenator comprising an emitter for Abstract

electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing defining an oxygenation chamberand having a 3:26-32

waterinlet, and a water outlet 9:7-12

FIG. 7A—No. 3

at least two electrodes comprisingafirst electrode and a second FIG. 7A — No.1, 2

electrode, the first and second electrodes being positioned in the 3:11-14

oxygenation chamber,the first electrode opposing and separated 4:54

from the second electrode by a distance of between 0.005 inches to|5:4-11

0.140 inches 

a portion ofat least one of the first and second electrodes being in FIG. 7A

contact with at least one wall of the tubular housing, said wall

defining at least in part the oxygenation chamber 

each electrode is positioned within the oxygenation chamber so that|FIG. 7A

a cross section of the oxygenation chamberincludes a water flow 9:5-33

area that allows water to avoid passing between electrodes separated|3:11-14

by0.005 inchesto 0.140 inches 

a powersource in electrical communication with the first and second|9:35-45

electrodes, the power source configured to deliver a voltage to the

first and second electrodes, the voltage being less than or equal to

28.3 volts, the power source being configured to deliver a current to

the first and second electrodes, the current being less than or equal to

12.8 amps
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passing water through the tubular housing while electrical current is

applied to the first and second electrodes to produce oxygen in said 
 

water via electrolysis

Page 29
Dkt: 3406.005US3

3:27-35

2:63-67

9:3-33

9:35-45 (Table IT)

 

the tubular housing has a longitudinal center axis and an inward-

facing surface that runsparallel to the longitudinal center axis

 

each electrode of the emitter is positioned so that substantiallyall

points midway betweenall opposing electrodes inside the chamber

are closer to said inwardly-facing surface than to the longitudinal

center axis 

the chamberhas a longitudinal center axis and an inward-facing

surface that runs parallel to the longitudinal axis, wherein the first

and second electrodes extend in a direction thatis parallel to the

longitudinal axis

 

each electrode of the emitter is positioned closer to the inward-

facing surface of the chamberthan to the longitudinal center axis of

the oxygenation chamber 

 
the at least one electrode in contact with a wall of the tubular

housing is in contact with a curved wall of the tubular housing
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the outside and inside electrodes are positioned away from a FIG. 7A

longitudinal center axis of the tubular housing and maintain an FIG. 7B

unobstructed passagewayparallel to the center axis, the passageway|9:7-18

running longitudinally for at least the length of the outside and

inside electrodes positioned within the chamber 

the unobstructed passageway includes the center axis and is multiple|FIG. 7A

times wider than the distance separating the opposing first and

second electrodes within the chamber

 

the chamberhas an inward-facing surface that runsparallel to the FIG. 7A

longitudinal axis 3:26-32

9:7-12

  the first and second electrodes being outside and inside electrodes 3:25-28

respectivelyin that the first and second electrodes are positioned FIG 7A

relative to each other so that the outside electrode is closer to an 9:7-18

outer wall of the chamberthan the inside electrode is and so that the

inside electrode 1s closer to the longitudinal axis at the center ofthe

tubular housing than the outside electrode is

the outside electrode defines a cross-sectional area between the FIG. 7A

outside electrode and the inward facing surface of the tubular 9:7-18

housing that is substantially less than a cross-sectional area of the

unobstructed passageway

 

the emitter includes at least one conductor coupled to one of the FIG. 7A -

first and second electrodes, the at least one conductor exiting a wall|FIG. 7B —

of the housing in a radial direction relative to a longitudinal axis of—|9:11-17

the housing

No. 4

No. 5, 6
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the oxygen produced comprises microbubbles

 

 

 
  
  
  

 
 

the power source delivers a current to the electrodesat a ratio of 1.75 9:35-45 (Table IT)

ampsor less per 3 square inchesofactive electrode 

  SIGUENOT >

9:7-11

3:25-28

“thefirstelectrode includesafirstanodeelementandthesecond

electrode includes a first cathode element, and wherein the emitter

includes a second anode element non-parallel to the first anode

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element 

the oxygen produced comprises nanobubbles

 
 
 
 
 

 

‘Abstract

2:63-67

4-27-41

Amethodfor treatingwater

9:3-18

10:7-16
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providing a flow-through oxygenator comprising an emitter for

electrolytic generation of bubbles of oxygen

a tubular housing defining an oxygenation chamber, said housing

having an inward-facing surface that defines at least in part the

oxygenation chamber, the tubular housing having a waterinlet, and a

water outlet

Page 336 of 1333

Page 32
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Abstract

1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

3:26-32

9:7-12

FIG. 7A-No.3

FIG. 7B 

at least two electrodes comprising an outside electrode and an inside

electrode, the outside and inside electrodes being positioned in the

oxygenation chamber, said outside and inside electrodes extending

in a direction that runs parallel to the inward-facing surface, the

outside and inside electrodes being outside and inside electrodes

respectivelyin that the outside and inside electrodes are positioned

relative to each other so that the outside electrode is closer to the

inward-facing surface of the chamberthan the inside electrode is and

so that the inside electrodeis closer to the longitudinal center axis

than the outside electrode is

3:25-28

FIG. 7A —No. 1, 2

FIG. 7B — No.1, 2

9:7-18

 

the outside electrode opposing and separated from theinside

electrode by a distance of between 0.005 inchesto 0.140 inches

within the chamber

3:11-14

4:54

5:4-11 

each electrode ofthe emitter is positioned closer to the inward-

facing surface of the chamberthan to a midpoint of the tubular

housing and so that at least some water may flow through an

unobstructed passageway from the water inlet to the water outlet

without passing through a space between electrodes of opposite

polarity separated by a distance of between 0.005 inches to 0.140

inches
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passing water through the oxygenation chamber while applying 3:27-35

 

 
electrical current to the electrodes to produce oxygen in said water 2:63-67

via electrolysis. 9:3-33

9:35-45 (Table IT)

 

the tubular housing defines a longitudinal center axis that lies in the

oxygenation chamber and wherein the unobstructed passageway 9:7-11

includes the longitudinal center axis 

at least one of the outside andinside electrodesis in contact with at

least one wall of the tubular housing, said wall defining at least in 
part the oxygenation chamber

the at least one electrode in contact with a wall of the tubular

housing is in contact with a curved wall of the tubular housing

the unobstructed passageway is multiple times wider than the

 

 

 
distance separating the opposing inner and outer electrodes within

 
 

  
 
 
 
  
 

the chamber 

the outside electrode defines a cross-sectional area between the

outside electrode and the inward-facing surface of the chamber that|9:7-18

is substantially less than a cross-sectional area of said unobstructed

passageway

 

said inward-facing surface is a concave surface
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FIG. 7A — No. 4

FIG. 7B — No.5, 6

9:11-17

the emitter includes at least one conductor coupled to one of the

outside and inside electrodes, the at least one conductor exiting a

wall of the housing in a radial direction relative to a longitudinal

center axis of the housing 

the oxygen produced comprises microbubbles of oxygen

 

the electrical current is applied to the electrodesat a ratio of 1.75 9:35-45 (Table I)

 
  

 
 

 
ampsor less per 3 square inchesofactive electrode

the outside electrode includes a first anode element andthe inside FIG. 7A—No.1,2

electrode includesa first cathode element, and wherein the emitter 9:7-11

includes a second anode element non-parallel to the first anode 3:25-28

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element

 

“the oxygen producedcomprisesnanobubblesofoxygen_
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An emitter for electrolytic generation of bubbles of oxygen in water|Abstract

1:15-21

2:63-67

3:24-35

4:58

5:44-45

6:6

9:3-18

10:3 1-32 

a tubular oxygenation chamber, said chamber having an outer wall 3:26-32

that runsparallel to a longitudinal center axis of the chamber, said 9:7-12

chamberhaving a water inlet and a water outlet, FIG. 7A-No.3

FIG. 7B 

at least two electrodes comprising an outside electrode and an inside|3:25-28

electrode, the outside and inside electrodes being positioned in the FIG. 7A — No. 1, 2

oxygenation chamber, the outside and inside electrodes being 9:7-18

outside and inside electrodes respectively in that the electrodes are

positioned relative to each other so that the outside electrodeis

closer to the outer wall of the chamber than the inside electrode is

and so that the inside electrodeis closer to the longitudinal center

axis than the outside electrode is

  
 

the outside electrode opposing and separated from the inside FIG. 7A

electrode by a distance of between 0.005 inches to 0.140 inches 3:11-14

4:54

5:4-11
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the at least two electrodes being positioned away from the center

axis and maintaining a longitudinal, unobstructed passageway

parallel to and including the center axis that runs for at least the

length of the at least two electrodes positioned within the chamber,

the unobstructed passageway having a substantially uniform cross-

sectional area along that length

the at least two electrodes being positioned so that water mayflow

from the waterinlet to the water outlet without passing through a

space between electrodes of opposite polarity separated by a

distance of between 0.005 inches to 0.140 inches

Page 340 of 1333

Page 36
Dkt: 3406.005US3

FIG. 7A

FIG. 7B

9:7-18

FIG. 7A

9:7-12

3:23-30

3:11-14 

the outside electrode defines a cross-sectional area between the

outside electrode and the outer wall of the chamberthatis

substantially less than said cross-sectional area of the unobstructed

passageway

FIG. 7A

9:7-18

 

at least one of the outside andinside electrodesis in contact with at

least one wall of the tubular oxygenation chamber

FIG. 7A

 

the at least one electrode in contact with a wall of the tubular

oxygenation chamberis in contact with the outer wall, and wherein

the outer wall is a curved wall of the oxygenation chamber

FIG. 7A

 

the unobstructed passageway is multiple times wider than the

distance separating the opposing outside and inside electrodes within

the chamber

FIG. 7A

 

said outer wall includes an inwardly-facing concave surface

 
FIG. 7A
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at least one conductor coupled to one of the outside and inside

electrodes, the at least one conductor exiting a wall of the chamber

in aradial direction relative to the longitudinal center axis of the

chamber

FIG. 7A — No. 4

FIG. 7B — No.5, 6

9:11-17

 

the outside electrode includesa first anode element and the inside

electrode includesa first cathode element, and wherein the emitter

includes a second anode element non-parallel to the first anode

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element

FIG. 7A — No.1, 2

9:7-11

3:25-28  
   

A methodfor treating water Abstract

2:63-67

4:27-41

9:3-18

10:7-16

providing a flow-through oxygenator comprising an emitter for Abstract

electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B

a tubular housing defining an oxygenation chamberand having a 3:26-32

water inlet, a water outlet, a longitudinal water flow axis from the 9:7-12

inlet to the outlet, and an inward-facing surface that runs parallel to|FIG. 7A-—No. 3

the water flow axis and definesat least in part the oxygenation FIG. 7B

chamber;
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at least two electrodes comprising an outside electrode and an inside|3:25-30

electrode, the outside and inside electrodes being positioned in the FIG. 7A — No.1, 2

oxygenation chamber, said outside and inside electrodes extending FIG. 7B — No.1, 2

in a direction that is parallel to the longitudinal axis, 9:7-18

the outside electrode opposing and separated from the inside FIG. 7A

electrode by a distance of between 0.005 inches to 0.140 inches 3:11-14

within the chamber 4:54

5:4-11

the position and size of each electrode within the chamber defines a_|FIG. 7A

cross-section of the chamberthat has a water flow area within the 9:5-33

oxygenation chamberthrough which water may flow without 3:23-30

passing between electrodes of opposite polarity that are separated by|3:11-14

a distance of between 0.005 inches to 0.140 inches, wherein the

water flow area is greater than an area at the cross-section equal to

the total area between electrodes of opposite polarity that are

separated by a distance of between 0.005 inches to 0.140 inches

a powersourcein electrical communication with the outside and 9:35-45 (Table IT)

inside electrodes, the power source configured to deliver a voltage to

the outside and inside electrodes, the voltage being less than or equal

to 28.3 volts, the power source being configuredto deliver a current

to the outside and inside electrodes, the current being less than or

equal to 12.8 amps 

passing water through the oxygenation chamber while electrical 3:27-35

currentis applied to the outside and inside electrodes within the 2:63-67

chamberto produce oxygen in said water via electrolysis 9:3-33

9:35-45 (Table ITT)
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each electrode of the emitter is positioned closer to the inward-  

 
  

 
 
  
 

facing surface of the chamberthan to a longitudinal center axis of 9:7-12

the oxygenation chamber 

the outside and inside electrodes of the emitter is positioned away

from a longitudinal center axis of the tubular housing and maintain

an unobstructed passageway parallel to the longitudinal center axis,

the passagewayrunning longitudinally for at least the length ofthe

outside and inside electrodes within the chamber

 

the unobstructed passagewayincludes the longitudinal center axis 
and is multiple times wider than the distance separating the opposing

inner and outer electrodes within the chamber 

the outside electrode defines a cross-sectional area between the

outside electrode and the inward-facing surface of the chamberthat

is substantially less than a cross-sectional area of said unobstructed

passageway

 

 
 

FIG.7A—No. 4

FIG. 7B — No.5, 6

911-17

“theemitter includesatleast oneconductorcoupled tooneof the -  

outside and inside electrodes, the at least one conductor exiting a

wall of the housing in a radial direction relative to a longitudinal

center axis of the housing 

the oxygen produced comprises nanobubbles
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the power source delivers a current to the outside and inside 9:35-45 (Table I)

electrodes at a ratio of 1.75 ampsor less per 3 square inches of

active electrode 

the outside electrode includesa first anode element and the inside FIG. 7A — No.1, 2

electrode includes a first cathode element, and wherein the emitter 9:7-11

includes a second anode element non-parallel to the first anode 3:25-28

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element

 

the oxygen produced comprises nanobubbles 2:63-67

3:11-14

4:12-15

4:27-28 

A methodfor treating water Abstract

2:63-67

4:27-41

9:3-18

10:7-16 

providing a flow-through oxygenator comprising an emitter for Abstract

electrolytic generation of bubbles of oxygen 1:15-21

2:63-67

4:27-28

9:3-33

FIGS. 7A-7B
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a tubular oxygenation chamber, said chamber having an outer wall 3:26-32

that runs parallel to a longitudinal center axis of the chamber, said 9:7-12

chamberhaving a water inlet and a water outlet FIG. 7A — No. 3

FIG. 7B

at least two electrodes comprising an outside electrode and an inside|3:25-28

electrode, the outside and inside electrodes being positioned in the FIG. 7A — No.1, 2

oxygenation chamber, the outside and inside electrodes being 9:7-18

outside and inside electrodes respectively in that the outside and

inside electrodes are positioned relative to each other so that the

outside electrode is closer to the outer wall of the chamber than the

inside electrode is and so that the inside electrode is closer to the

longitudinal center axis than the outside electrodeis, 

the outside electrode opposing and separated from the inside FIG. 7A

electrode by a distance of between 0.005 inchesto 0.140 inches 3:11-14

4:54

5:4-11

 
the at least two electrodes of the emitter being positioned away from|FIG. 7A

the longitudinal center axis and maintaining a longitudinal, FIG. 7B

unobstructed passagewayparallel to and including the longitudinal 9:7-18

center axis that runs for at least the length of the at least two

electrodes positioned within the chamber, the unobstructed

passageway having a substantially uniform cross-sectional area

along that length 

 
 

the at least two electrodes of the emitter being positioned so that FIG. 7A

water may flow from the water inlet to the water outlet without 9:7-12

passing through a space betweenelectrodes of opposite polarity 3:23-30

separated by a distance of between 0.005 inches to 0.140 inches 3:11-14
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the outside electrode defines a cross-sectional area between the

outside electrode and the outer wall of the chamberthatis

substantially less than said cross-sectional area of the unobstructed

passageway

passing water through the oxygenation chamber while applying

electrical current to the outside and inside electrodes to produce

oxygen in said water via electrolysis 
 
 

 

 

at least one of the outside and inside electrodesis in contact with at

least one wall of the tubular oxygenation chamber

 

the at least one electrode in contact with a wall of the tubular

oxygenation chamberis in contact with the outer wall, and wherein

 
 

  
 

the outer wall is a curved wall of the oxygenation chamber 

the unobstructed passagewayis multiple times wider than the

distance separating the opposing outside and inside electrodes within

the chamber

 

said outer wall includes an inwardly-facing concave surface

 
 

FIG. 7A—No.4

FIG. 7B — No. 5, 6

9-11-17

the emitter includes at least one conductor coupled to one of the

outside and inside electrodes, the at least one conductor exiting a

wall of the chamberin a radial direction relative to the longitudinal

center axis of the chamber
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the outside electrode includes a first anode element and the inside FIG. 7A—No. 1, 2

9:7-11

3:25-28

  
electrode includes a first cathode element, and wherein the emitter 

  
  
 

 

includes a second anode element non-parallel to the first anode

element, and wherein the emitter includes a second cathode element

non-parallel to the first cathode element 

the oxygen produced comprises nanobubbles of oxygen

3:11-14

4:10-11

4:27-28
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CONCLUSION

Applicant requests a favorable examination of this continuation application for re-issue of

US.Patent No. 7,670,495.

Respectfully submitted,

CARLSON, CASPERS, VANDENBURGH,
LINDQUIST & SCHUMAN,P.A.
225 South Sixth Street, Suite 4200

Minneapolis, MN 55402
(612) 436-9609

Date June 29, 2018 By _/Aaron W. Pederson/
Aaron Pederson

Reg. No. 58,607
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